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Introduction 

This chapter describes the integrated assessment design for PISA 2022 as well as the processes used 

by the PISA Core A contractor, Educational Testing Service (ETS) to design the assessment forms for 

the PISA 2022 cycle.   

The cognitive tests for the PISA 2022 cycle included the following:  

• a mathematics test, the major domain, 

• a reading and a science test, the two minor domains, 

• a creative thinking test, the innovative domain, and 

• a financial literacy test, an international option. 

The development of the mathematics assessment is discussed further in Chapter 3 of this Technical 

Report. The development of the Creative Thinking domain is presented and discussed in the Chapter 4 

of this Technical Report. 

PISA 2022 integrated design 

The goals for the integrated assessment design in PISA 2022 included: 

• continue improving the measurement of trends over time across the three core PISA domains 

(reading, mathematics, and science), 

• continue minimising respondent burden, while maximising the range of information obtained for 

each domain assessed and from each participating student, 

• accurately describing the proficiencies of nationally representative samples of 15-year-olds in 

each country, including subpopulations of interest, and 

• associating these proficiencies with a range of indicators of policy-relevant areas.   

To meet these goals, the design for PISA 2022 was based on the design and methodological innovations 

first introduced in the PISA 2015 cycle and the experience with multistage adaptive testing in the PISA 

2018 cycle. In contrast to cycles prior to PISA 2015 where scaling was focused on the cycle at hand and 

required a new scoring transformation each time, the methodology introduced in PISA 2015 incorporated 

all then available data for scaling and provided a scoring transformation applicable to PISA 2015 as well 

as future cycles. It provided a more solid basis for linking across cycles and between paper- and 

computer-based administrations for all cognitive domains and facilitated the development and transition 

to computer-based adaptive testing.   

2 The PISA 2022 Integrated 

Assessment Design 
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As a form of adaptive testing particularly well suited for PISA, multistage adaptive testing was adopted in 

PISA 2018 for the reading literacy domain. This was adopted with the goal to reduce measurement error 

across heterogeneous populations without overburdening individual respondents. The experience of the 

2018 MSAT and taking note of the differences between reading and mathematics allowed further 

enhancement of the MSAT design for the mathematics CBA assessment in PISA 2022. Taken together, 

these design and methodological innovations served to improve comparability across 

countries/economies, improve parameter estimations and the measurement of trends and improve the 

reliability of inferences made from the data. In addition, as part of the design for PISA 2022, ETS 

integrated the domain of creative thinking into the assessment design together with the core domains of 

reading, mathematics, and science. 

Minimising the distinction between major and minor domain coverage 

Prior to PISA 2015, the PISA test design focused on keeping the number of students who responded to 

each item in both the major and minor domains relatively constant. As a result, as shown in Table 2.1, 

the number of items included in the minor domains was significantly lower than the number of items in 

the major domain (shown in red font for each cycle).  Note, for example, that when mathematics was a 

minor domain in 2000, 2006, and 2009, it contained about 50% of the items used when it was the major 

domain in 2003, and between 32-44% when it was the major domain in 2012. Furthermore, when 

reading was a minor domain in 2003 and 2006, it contained only about 20% of the items used when it 

was the major domain in 2000.  

In contrast, under the assessment design for PISA 2022, 197 items were used in the minor domain of 

reading, which is 80% of the items when reading was last the major domain in 2018 — and there were 

115 items in science, which is 63% of the items when it was last the major domain in 2015. Furthermore, 

the total number of items across the three core domains increased in ten years from 206 in 2012 to 546 

in 2022, an increase of 165%. 

Altogether, the inclusion of a larger number of items in each minor domain helped to stabilize and 

improve the measurement of trend by making the construct coverage for each minor domain more 

comparable to that of a major domain. The target sample size was not increased accordingly, so there 

was a reduction of the number of student responses per item for the minor domains. However, since 

trend items are used for minor domains, there typically is sufficient data for each item by combining the 

information from the current PISA cycle with that from when the subject was a major domain. 

Under this approach for measuring trends, each domain goes through a “domain rotation” over four PISA 

cycles, that begins with a new or revised framework and continues with the two subsequent cycles in 

which it becomes a minor domain. The rotation concludes, and starts again, with becoming a major 

domain on the fourth cycle. The end of the full domain cycle involves a revision of the framework to 

reflect the current thinking about assessment for the new data collection as a major domain.  For 

example, the revised framework for mathematics as the major domain in PISA 2022 and the introduction 

of computer-based items broadened the construct beyond what was measured in PISA 2012, the last 

time that mathematics was a major domain. The framework and instruments for mathematics are 

expected to remain constant for the next two PISA cycles, with the next revision of the mathematics 

assessment expected for PISA 2033 when mathematics will again be the major domain.   

Multistage adaptive testing 

The PISA Governing Board’s (PGB) long-term development strategy for PISA includes the objective of 

continuing to exploit the advantages of computer-based testing, including the increased use of adaptive 

testing to further improve measurement accuracy and efficiency, especially at the extremes of the 

proficiency scale. Additionally, by allowing measurement across a broader range of the ability 
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distribution, adaptive testing could be viewed as making it possible to better measure a more diverse set 

of participants, thereby extending the global reach of the PISA assessment.   

Multistage adaptive testing (MSAT) was introduced in PISA 2018 for the reading major domain only. In 

PISA 2022, MSAT was extended to the major domain of mathematics, while a reduced MSAT design 

was created for the now minor domain of reading. The PISA science assessment does not yet follow an 

adaptive design and one is foreseen to be implemented in PISA 2025. To prepare the MSAT design for 

mathematics, during the PISA 2022 field trial, unit order was varied to examine whether the order in 

which units are presented has any impact on item parameter and proficiency estimation. The results of 

this study in the field trial showed that unit order did not have a significant impact on item parameters nor 

on proficiency estimates, supporting the use of an MSAT design for mathematics in the main survey. 

More information about this aspect is provided under the main survey design section of this chapter. 

Goals and domain coverage 

The design for the PISA 2022 core assessment was developed to provide participating 

countries/economies with the following information:  

• population proficiency distributions in mathematics, the major domain, that reflect the new PISA 

2022 mathematics framework and is linked through trend materials to the framework and scale 

developed in PISA 2012, 

• population proficiency distributions in mathematics process and content subscales, 

• population proficiency distributions in the minor domain of reading, linked to the PISA 2018 

reading framework through trend items for reading,  

• population proficiency distributions in the minor domain of science, linked to the PISA 2015 

science framework through trend items for science, 

• population proficiency distributions in creative thinking, the innovative domain in PISA 2022, 

• correlations among the core domains (mathematics, reading, and science) and the innovative 

domain (creative thinking), 

• correlations between mathematics process and content subscales and the other core domains 

(reading, and science), 

• data to link the two modes of delivery: paper- based and computer-based1.   

In addition to the three core domains and the innovative domain, the PISA 2022 assessment also 

included an optional assessment of financial literacy, which was administered only as a computer-based 

assessment. For countries/economies participating in the optional domain of financial literacy, population 

distributions linked to the PISA 2018 financial literacy framework through trend items were provided as 

well as correlations between financial literacy and mathematics and reading domains. 

Overview of the field trial assessment design 

The PISA 2022 field trial was designed to provide the information needed in preparation for the main 

survey. Due to the Covid-19 pandemic, many countries/economies had difficulties with either planning, 

executing, or completing the data collection for the field trial (see the Field Trial section later in this 

chapter). 

As with the PISA 2018 field trial, the PISA 2022 field trial was designed to verify trend and new items and 

the feasibility of the integrated design planned for the main survey. In particular, it was designed to verify 

the feasibility of the new MSAT design for mathematics planned for the main survey and the reduced 

MSAT design for reading. To ensure appropriate sampling of content, scaling of items and, improved 
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adaptation to student proficiency, the PISA MSAT design offers many alternative options for the selection 

and delivery of many pre-assembled testlets (i.e., a set of items containing several units) of varying 

difficulty. As part of the design, units need to be assigned to more than one testlet in different test 

positions. Thus, while the order of items within a unit does not change, the position of a unit across 

testlets can be different. For example, a certain unit can be presented as the first unit in some testlets, 

but as the second unit in others. Therefore, it is important to verify that the psychometric properties of the 

items and units are invariant when used in different positions (i.e., absence of item/unit position effects). 

Furthermore, the same unit can be surrounded by different units in different testlets across stages of the 

MSAT, so that testlets of different difficulty levels are created while ensuring links between them. 

The observation of order effects in early PISA cycles (prior to 2015) had led to the assumption that intact 

cluster positions were needed for parameter invariance to hold. However, a rescaling study conducted on 

the joint database of all historical PISA data collected between 2000 and 2012 showed good stability of 

item parameters overall across multiple survey cycles even though over time there were deviations from 

the strict application of the “intact cluster” paradigm (von Davier et al., 2019[1]). The PISA 2022 field trial 

was designed to provide additional information regarding item parameter invariance under variable unit 

positions. To that effect, the field trial collected data to study unit order effects by manipulating fixed and 

variable positions within 30-minute (intact) clusters, and students were randomly assigned to three 

groups with different unit orders.   

For the PISA 2022 field trial, a unit was again considered to represent the minimum granular size of item 

sets at which adaptiveness can take place. Units consist of a set of items based on a common stimulus 

or stimuli that can be considered as the organizing grain size that can be assigned randomly or guided 

by adaptiveness. Although within-unit adaptiveness would be possible in principle, no variations were 

introduced within a unit. However, the sequence of units within a cluster can be changed to examine 

parameter invariance relative to unit position. Examining and ensuring parameter invariance at the unit 

level was a necessary condition for the PISA 2022 mathematics assessment to be delivered in adaptive 

mode. 

With this in mind, the goals of the field trial design included: 

• evaluation of the invariance of item parameters compared to previous PISA cycles (both CBA 

and PBA), 

• evaluation of the invariance of item parameters regarding the positions of intact units; that is, a 

comparison of stability of item parameters between 30-minute clusters found in prior PISA cycles 

versus varying positions of smaller collections of units to examine the feasibility of introducing 

MSAT for mathematics in the main survey, 

• obtaining preliminary item parameters for the evaluation of new mathematics, financial literacy, 

and creative thinking items, and for the selection of a final set of items used in the main survey 

for these new units, 

• evaluating sampling and survey operations, 

• assessing how well the computer platform functions within and across participating 

countries/economies. 

Like the main survey design, the field trial design for PISA 2022 implemented one CBA design including 

mathematics, reading, science as core domains, creative thinking as innovative domain, and financial 

literacy as the optional domain.  In addition, the field trial design also included two PBA designs that 

involved the three core domains of mathematics, reading, and science. One PBA design was the same 

as implemented in PISA 2018. The other, new PBA design was developed for newly participating 

countries/economies. The new PBA instrument was the same one that was used for PISA for 

Development2. 
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The standard design for countries/economies choosing computer delivery for the assessment was to 

select a minimum of 28 schools for the field trial and select 71-72 students within each school. This 

design resulted in a sample size of approximately 2,000 assessed students. Alternative designs to 

achieve the same sample size were available for participants having difficulty in finding enough large 

schools where to implement this design.   

Countries/economies that chose to participate using only paper-and-pencil forms had a reduced sample-

size requirement. The goals for these participants were mainly focused on testing operations and data-

processing related procedures. For both the PBA and new PBA designs, these participants selected 25 

schools with 36 students from each school for a total field trial sample of approximately 900 assessed 

students.   

Field trial CBA design 

The computer-based assessment (CBA) design for the field trial organized the items into 69 different test 

forms and students into three groups. Students in groups 1 and 3 took fixed-unit order (FUO) forms, 

while students in group 2 took variable-unit order (VUO) forms. The standard field trial CBA design is 

shown in Figure 2.1. Each test form consisted of at most two domains, resulting in at least one hour of 

assessment time per domain, with a total of two hours of testing time per student. Each cluster consisted 

of multiple units, and the ordering of the units was always fixed and consistent in FUO forms. In contrast, 

ordering of the units was varied across VUO forms. For example, cluster M1 cluster in form 19 had a 

different ordering of units compared to the ordering of units in cluster M1 in form 25. More specifically, 

students in group 1 took forms 1–18 with trend items in mathematics, reading, and science. Group 2 took 

24 forms (forms 19-42) with both new and trend mathematics items. Group 3 took 27 forms with either 

only new mathematics items (forms 43–54) or new mathematics and creative thinking items (forms 55-

69). Students in group 1 who took reading were administered the reduced MSAT design discussed later 

in this chapter. Furthermore, the same set of 65 sentences from the 2018 Main Survey were used to 

measure reading fluency as part of the Reading scale. 

Field trial PBA designs 

As noted, there were two PBA instruments offered this PISA cycle. The first PBA design was a version 

administered by only one participant and contained the same trend clusters that were administered in 

PISA 2015 and PISA 2018 for paper-based participants. The second PBA was new for this PISA cycle. 

However, the materials have previously been administered in PISA for Development and were 

successfully linked to the PISA scales as there are items common to both instruments. This new PBA 

instrument was administered by all other PBA participants.  Under the first PBA design, students were 

randomly assigned one of the 18 PBA forms that contained trend items from two of the three core 

domains for PISA – reading, mathematics, and science. This design is shown in Figure 2.2. 

Students in countries/economies that chose the second, new PBA design were randomly assigned one 

of 12 new PBA forms that contained trend items from two of the three core domains for PISA –

mathematics, science, and reading/reading fluency. This design is also shown in Figure 2.2. 

Overview of the main survey assessment design 

The assessment design for PISA 2022 was planned so that the total testing time was two hours for each 

student, followed by a student background questionnaire. An overview of the flow of the integrated 

design for the PISA 2022 main survey is presented in Figure 2.3. 
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Figure 2.1. Field trial computer-based assessment design 

 

FUO = fixed unit order; VUO = variable unit order 
Where: 
R adaptive represents CBA trend reading units (containing trend and new items from 2018) 
M7-M18 represent CBA new mathematics clusters  
M1-M6ab represent CBA trend mathematics clusters (in the 2022 FT, all CBA participants administered both M6a and M6b) 
S1-S6 represent CBA trend science clusters (containing trend and new items from 2015) 
CT1-CT5 represent CBA new creative thinking clusters 

Forms Cluster 1 Cluster 2 Cluster 3 Cluster 4

1 S1 S4 M1 M2

2 S3 S6 M3 M4

3 S5 S2 M5 M6ab

4 M2 M3 S2 S5

5 M4 M5 S4 S1

6 M6ab M1 S6 S3

7 M1 M4 R adaptive R adaptive

8 M3 M6ab R adaptive R adaptive

9 M5 M2 R adaptive R adaptive

10 R adaptive R adaptive M2 M5

11 R adaptive R adaptive M4 M1

12 R adaptive R adaptive M6ab M3

13 R adaptive R adaptive S1 S2

14 R adaptive R adaptive S3 S4

15 R adaptive R adaptive S5 S6

16 S2 S3 R adaptive R adaptive

17 S4 S5 R adaptive R adaptive

18 S6 S1 R adaptive R adaptive

19 M1 M14 M12 M7

20 M2 M16 M14 M9

21 M3 M18 M16 M11

22 M4 M8 M18 M13

23 M5 M10 M8 M15

24 M6ab M12 M10 M17

25 M13 M1 M10 M9

26 M15 M2 M12 M11

27 M17 M3 M14 M13

28 M7 M4 M16 M15

29 M9 M5 M18 M17

30 M11 M6ab M8 M7

31 M11 M18 M1 M8

32 M13 M8 M2 M10

33 M15 M10 M3 M12

34 M17 M12 M4 M14

35 M7 M14 M5 M16

36 M9 M16 M6ab M18

37 M16 M17 M15 M1

38 M18 M7 M17 M2

39 M8 M9 M7 M3

40 M10 M11 M9 M4

41 M12 M13 M11 M5

42 M14 M15 M13 M6ab

43 M7 M8 M10 M14

44 M8 M9 M11 M15

45 M9 M10 M12 M16

46 M10 M11 M13 M17

47 M11 M12 M14 M18

48 M12 M13 M15 M7

49 M13 M14 M16 M8

50 M14 M15 M17 M9

51 M15 M16 M18 M10

52 M16 M17 M7 M11

53 M17 M18 M8 M12

54 M18 M7 M9 M13

55 M7 M13 CT1 CT2

56 M8 M14 CT2 CT3

57 M9 M15 CT3 CT4

58 M10 M16 CT4 CT5

59 M11 M17 CT5 CT1

60 CT3 CT5 M14 M9

61 CT4 CT1 M15 M10

62 CT5 CT2 M16 M11

63 CT1 CT3 M17 M12

64 CT2 CT4 M18 M7

65 CT1 CT2 CT3 CT5

66 CT2 CT3 CT4 CT1

67 CT3 CT4 CT5 CT2

68 CT4 CT5 CT1 CT3

69 CT5 CT1 CT2 CT4

GROUP 1

CBA Trend 

FUO 

(Forms 01-18)

GROUP 2

CBA Trend M/New M 

VUO 

(Forms 19-42)

GROUP 3

CBA New M/CRT

FUO 

(Forms 43-69)
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Figure 2.2. Field trial paper-based assessment designs 

 

Where: 

PR1-PR6b represent PBA trend reading clusters (the participant only administered R6b) - same clusters from 2015 and 2018 

PM1-PM6b represent PBA trend mathematics clusters (the participant only administered M6b) - same clusters from 2015 and 2018 

PS1-PS6 represent PBA trend science clusters (same clusters from 2015 and 2018) 

 

Where: 

RC1-RC4 represent reading components clusters 

R1-R4 represent new PBA reading clusters 

M1-M4 represent new PBA mathematics clusters 

S1-S4 represent new PBA science clusters 

Booklets 5-8 did not contain a reading components cluster 

Booklets Cluster 1 Cluster 2 Cluster 3 Cluster 4

1 PS1 PS4 PM1 PM2

2 PS3 PS6 PM3 PM4

3 PS5 PS2 PM5 PM6b

4 PM2 PM3 PS2 PS5

5 PM4 PM5 PS4 PS1

6 PM6b PM1 PS6 PS3

7 PM1 PM4 PR1 PR2

8 PM3 PM6b PR3 PR4

9 PM5 PM2 PR5 PR6b

10 PR2 PR3 PM2 PM5

11 PR4 PR5 PM4 PM1

12 PR6b PR1 PM6b PM3

13 PR1 PR4 PS1 PS2

14 PR3 PR6b PS3 PS4

15 PR5 PR2 PS5 PS6

16 PS2 PS3 PR2 PR5

17 PS4 PS5 PR4 PR1

18 PS6 PS1 PR6b PR3

Design 1  - PBA Design

900 assessed 

students 

(25 schools, 36 

students per 

school)

P=0.06

P=0.47

P=0.47

Booklets Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5

1 RC1 R1 R2 S1 S2

2 S2 S3 RC2 R2 R3

3 RC3 R3 R4 S3 S4

4 S4 S1 RC4 R4 R1

5 S1 S2 M1 M2

6 M2 M3 S2 S3

7 S3 S4 M3 M4

8 M4 M1 S4 S1

9 M1 M2 RC1 R1 R2

10 RC2 R2 R3 M2 M3

11 M3 M4 RC3 R3 R4

12 RC4 R4 R1 M4 M1

Design 2 - "new" PBA design

900 assessed 

students 

(25 schools, 36 

students per 

school)

P=1.00
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Figure 2.3. Overview of the PISA 2022 main survey integrated design 

 

Paper-based integrated designs 

For the participant in the first PBA design, the main survey included the same 18 forms as in the field trial 

assessment design, but sample size requirements differed. The main survey PBA design is shown in 

Figure 2.4. The PBA test forms did not include any newly developed items. Each form included two of the 

three core domains with two 30-minute clusters for each domain assessed. As a result, all students were 

administered four clusters, 47% of participating students were administered two clusters of science items 

and two clusters of mathematics items, 47% were administered two clusters of mathematics and two 

clusters of reading, and 6% were administered two clusters of reading and two clusters of science. The 

PBA was to be administered to 35 students in each of 150 schools, resulting in a total sample size of 

5,250 assessed students. 

The main survey assessment design for countries/economies that chose the new PBA design included 

12 forms (see Figure 2.4) and was the same as for the field trial. These PBA test forms consisted of 

existing items from PISA for Development. Each form included two of the three core domains with two 

30-minute clusters for each domain assessed. Students were administered a randomly selected form. As 

a result, 33% of participating students were administered two clusters of reading items and two clusters 

of science items, 33% were administered two clusters of science and two clusters of mathematics, and 

33% were administered two clusters of mathematics and two clusters of reading. As with the first PBA 

design, the new PBA design was to be administered to 35 students in each of 150 schools, resulting in a 

total of 5,250 assessed students. 
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Figure 2.4. Main survey paper-based assessment designs 

The field trial and main survey paper-based assessment designs were the same with respect to the items/units and 

clusters, number of booklets, and the order of the clusters within the booklets. 

 

 
 
Where: 
PR1-PR6b represent PBA trend reading clusters (the participant only administered R6b) - same clusters from 2015 and 2018 
PM1-PM6b represent PBA trend mathematics clusters (the participant only administered M6b) - same clusters from 2015 and 2018 
PS1-PS6 represent PBA trend science clusters (same clusters from 2015 and 2018) 
 
 
Where: 
RC1-RC4 represent reading components clusters 
R1-R4 represent new PBA reading clusters 
M1-M4 represent new PBA mathematics clusters 
S1-S4 represent new PBA science clusters 
Booklets 5-8 did not contain a reading components cluster 

Booklets Cluster 1 Cluster 2 Cluster 3 Cluster 4

1 PS1 PS4 PM1 PM2

2 PS3 PS6 PM3 PM4

3 PS5 PS2 PM5 PM6b

4 PM2 PM3 PS2 PS5

5 PM4 PM5 PS4 PS1

6 PM6b PM1 PS6 PS3

7 PM1 PM4 PR1 PR2

8 PM3 PM6b PR3 PR4

9 PM5 PM2 PR5 PR6b

10 PR2 PR3 PM2 PM5

11 PR4 PR5 PM4 PM1

12 PR6b PR1 PM6b PM3

13 PR1 PR4 PS1 PS2

14 PR3 PR6b PS3 PS4

15 PR5 PR2 PS5 PS6

16 PS2 PS3 PR2 PR5

17 PS4 PS5 PR4 PR1

18 PS6 PS1 PR6b PR3

Design 1 - PBA Design

5,250 assessed 

students 

(150 schools, 35 

students per 

school)

P=0.47

P=0.47

P=0.06

Booklets Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5

1 RC1 R1 R2 S1 S2

2 S2 S3 RC2 R2 R3

3 RC3 R3 R4 S3 S4

4 S4 S1 RC4 R4 R1

5 S1 S2 M1 M2

6 M2 M3 S2 S3

7 S3 S4 M3 M4

8 M4 M1 S4 S1

9 M1 M2 RC1 R1 R2

10 RC2 R2 R3 M2 M3

11 M3 M4 RC3 R3 R4

12 RC4 R4 R1 M4 M1

5,250 assessed 

students 

(150 schools, 35 

students per 

school)

P=0.33

P=0.33

P=0.33

Design 2 - new PBA Design



   11 

PISA 2022 TECHNICAL REPORT © OECD 2024 
  

Computer-based integrated design 

For CBA participants that also administered the creative thinking assessment, the main survey included 

66 forms (forms 01-66) which are shown in Figure 2.5. Under the full integrated design that included all 

four domains, 94% of the sampled students responded to 60 minutes of mathematics items, 39% 

responded to reading items, 39% to science items, and 28% responded to creative thinking items. As in 

PISA 2018, sixty-five reading fluency items assigned to six blocks were used. Each student taking 

reading received two blocks of sentences which were rotated as shown in Figure 2.5. 

For countries/economies not participating in the creative thinking assessment, only 36 forms were 

included in the design (forms 01-36). The percentages for this alternative design are also represented in 

Figure 2.6.   

Main survey multistage adaptive testing design: Mathematics and Reading 

The MSAT design that was implemented for mathematics in the PISA 2022 main survey was built upon 

the MSAT design used for reading in PISA 2018. However, using the experience from PISA 2018 and 

the differences between mathematics and reading, it was possible to enhance the following four areas: 

1. Balancing the MSAT design. A fully balanced design was implemented so that each item 

occurred in every stage, this to further address potential position effects. This feature is similar to 

the balanced incomplete block (BIB) designs used in previous, non-adaptive PISA cycles. 

2. More adaptivity. A third level of difficulty was introduced in the third stage, which was possible 

because there were more machine-scored items and smaller units in mathematics than there 

were in reading. 

3. Linear component. A hybrid design with an adaptive and linear component was used so that the 

probability layer used in the PISA 2018 MSAT design for reading could be eliminated. The 

probability layer used determined the difficulty of the next set of items to be administered, with a 

low probability assigned to a misrouting. Instead of this probability layer, 25% of students were 

administered a linear test to avoid the intentional misrouting of students to items that would be 

either too easy or too difficult for them). 

4. Automated assembly. Formal methods for optimal design and test assembly were employed by 

making use of linear programming techniques, which provided a principled approach to support 

the decision-making process for the MSAT design.   

Since reading was not the major domain this cycle, the MSAT reading design used for PISA 2022 was a 

reduced version of the MSAT design used in PISA 2018. That is, the same number of stages and 

adaptive levels were used, but with a smaller item pool (about 25% fewer items, 196 instead of 245 

items) and fewer testlets (30 instead of 40 testlets). As in PISA 2018, each student assessed in reading 

received seven units. In design A (75%), students take 2, 3, and 2 reading units across the three stages 

from three sets of units, whereas students take 2, 2, and 3 reading units, respectively, in design B (25%) 

where the unit sets for the last two stages are reversed compared to design A. The same probability 

layer was used as in PISA 2018 for routing students through different MSAT paths (see PISA 2018 Tech 

Report, Chapter 2). In PISA 2022, each student assessed in reading responded to 35-42 reading items, 

while in PISA 2018 the range was 33-40 items. The PISA 2022 design still allowed students to take 

approximately the same number of items within the same amount of assessment time. 
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Figure 2.5. Main survey computer-based assessment design 

 
Where: 
R(adaptive) represents the computer-based reading assessment (trend) in an adaptive design 
M(adaptive) represents the computer-based mathematics assessment (trend and new) in an adaptive design 
S1-S6 represent the computer-based science clusters (trend) 
CT1-CT5 represent the computer-based creative thinking clusters (new) 
fl1-fl12 represent the computer-based reading fluency clusters (trend and new items) 

Percentage of 

Students
Forms Fluency Cluster 1 Cluster 2 Fluency Cluster 3 Cluster 4 

1 fl1

2 fl2

3 fl3

4 fl4

5 fl5

6 fl6

7 fl7

8 fl8

9 fl9

10 fl10

11 fl11

12 fl12

13 S1 S2 

14 S2 S3 

15 S3 S4 

16 S4 S5 

17 S5 S6

18 S6 S1 

19 S1 S3 

20 S2 S4 

21 S3 S5 

22 S4 S6 

23 S5 S1 

24 S6 S2 

25 fl1 S1 S2 

26 fl2 S2 S3 

27 fl3 S3 S4 

28 fl4 S4 S5 

29 fl5 S5 S6

30 fl6 S6 S1 

31 S1 S3 fl7

32 S2 S4 fl8

33 S3 S5 fl9

34 S4 S6 fl10

35 S5 S1 fl11

36 S6 S2 fl12

37 CT1 CT2

38 CT2 CT3

39 CT3 CT4

40 CT4 CT5

41 CT5 CT1

42 CT2 CT4

43 CT3 CT5

44 CT4 CT1

45 CT5 CT2

46 CT1 CT3

47 fl1 CT1 CT2

48 fl2 CT2 CT3

49 fl3 CT3 CT4

50 fl4 CT4 CT5

51 fl5 CT5 CT1

52 CT2 CT4 fl7

53 CT3 CT5 fl8

54 CT4 CT1 fl9

55 CT5 CT2 fl10

56 CT1 CT3 fl11

57 S1 S3 CT1 CT2

58 S2 S4 CT2 CT3

59 S3 S5 CT3 CT4

60 S4 S6 CT4 CT5

61 S5 S1 CT5 CT1

62 CT2 CT4 S1 S2 

63 CT3 CT5 S2 S3 

64 CT4 CT1 S3 S4 

65 CT5 CT2 S4 S5 

66 CT1 CT3 S6 S1 

M(adaptive)

M(adaptive)

M(adaptive)

M(adaptive)

M(adaptive)

M(adaptive)

M(adaptive)

M(adaptive)

M(adaptive)

M(adaptive)

R(adaptive)

R(adaptive)

M(adaptive)

M(adaptive)

M(adaptive)

M(adaptive)

M(adaptive)

M(adaptive)

M(adaptive)

R(adaptive)

R(adaptive)

R(adaptive)

R(adaptive)

R(adaptive)

R(adaptive)

M(adaptive)

M(adaptive)

M(adaptive)

M(adaptive)

M(adaptive)

M(adaptive)

R(adaptive)

R(adaptive)

R(adaptive)

R(adaptive)

R(adaptive)

R(adaptive)

M(adaptive)

M(adaptive)

M(adaptive)

M(adaptive)

M(adaptive)

2%  (No CT= NA)

35%  (No CT= 48% )

35%  (No CT= 48% )

2%  (No CT= 4% )

24%  (No CT= NA)

2%  (No CT= NA)

R(adaptive)

R(adaptive)

R(adaptive)

R(adaptive)

R(adaptive)

R(adaptive)

R(adaptive)

R(adaptive)

R(adaptive)

R(adaptive)

R(adaptive)

R(adaptive)

R(adaptive)

R(adaptive)

R(adaptive)

R(adaptive)

R(adaptive)

R(adaptive)

R(adaptive)

R(adaptive) M(adaptive)

M(adaptive)

M(adaptive)

M(adaptive)

M(adaptive)

M(adaptive)
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Figure 2.6. Overview of main survey computer-based MSAT design - with creative thinking and 
without creative thinking 

 

Figure 2.7 shows an overview of the hybrid MSAT design used for mathematics in the PISA 2022 main 

survey. The MSAT design for mathematics consisted of three stages and 234 mathematics items from a 

total of 99 units. The items were divided into three equivalent and mutually exclusive item sets, each 

consisting of 78 items from 33 units. From each item set, 16 testlets of nine or 10 items were created 

within each stage, so across the three item sets and three stages, there was a total 16*3*3 = 144 

testlets. Each student took one testlet in each stage, so the total number of mathematics items taken by 

each student ranged from 28-30. Within-stage linking was accomplished by having each item appear 

two, or sometimes three, times across testlets associated with each stage and each group (but no more 

than seven times overall). For students taking the adaptive part of the design, stage 1 consisted of a core 

testlet of medium difficulty, stage 2 consisted of high- or low-difficulty testlets, and stage 3 consisted of 

high-, medium-, or low-difficulty testlets administered in a rotating order to constitute three sets of 

equivalent instruments that were assigned to three groups of randomly selected students (A, B, and C).  

For students that were assigned to the linear part of the design, after the stage 1 core testlet, they 

proceeded to take a core testlet from the other item sets at each subsequent stage. Figure 2.8 shows the 

testlet structure for one group (Group A) and the item set associated with that group, as well as four 

example paths that a student could take under the adaptive part of the design.   

The total number of paths in the hybrid MSAT design for mathematics was 240 (see Table 2.2). For the 

adaptive component, there were 192 total paths since every testlet in stage 1 was associated with four 

possible paths (going from Stage 1 > Stage 2 > Stage 3): 

1. Core > Low > Low 

2. Core > Low > Medium 

3. Core > High > Medium  

4. Core > High > High   

For the linear component, a simplified design was chosen where each testlet in stage 1 was associated 

with one fixed path that resulted in 48 linear forms. The forms are shown in Table 2.3. 

With creative thinking Without creative thinking

and 

Mathematics(MSAT) and Science Forms

Mathematics(MSAT) and Reading(MSAT) Forms

Mathematics(MSAT) and Creative Thinking Forms

P=0.35

P=0.35

P=0.24

6,300 assessed students
(150 schools, 
42 students)

Reading(MSAT) and Science Forms

Reading(MSAT) and Creative Thinking Forms

Creative Thinking and Science Forms

P=0.02

P=0.02

P=0.02

and 

Mathematics(MSAT) and Science Forms

Mathematics(MSAT) and Reading(MSAT) Forms

Reading(MSAT) and Science Forms

P=0.48

P=0.48

P=0.04

6,300 assessed students
(150 schools, 
42 students)
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Figure 2.7. Overview of the hybrid main survey computer-based MSAT design for mathematics 

 

Where: 

Groups A, B, and C represent groups of randomly selected students 

Blue represents adaptive parts - taken by 75% of students 

Red represents linear parts - taken by 25% of students 

Low

Stage 1 Stage 2

Item Set 1 Item Set 2

High

Core 2

Core 1
Group A

Stage 3

Item Set 3

High

Low

Medium

Core 3

Low

Stage 1 Stage 2

Item Set 2 Item Set 3

High

Core 3

Core 2
Group B

Stage 3

Item Set 1

High

Low

Medium

Core 1

Low

Stage 1 Stage 2

Item Set 3 Item Set 1

High

Core 1

Core 3
Group C

Stage 3

Item Set 2

High

Low

Medium

Core 2
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Figure 2.8. Example testlet structure across stages for one group 

 

Where: 

A represents one group of randomly selected students. The structure is the same for groups B and C, and for the item sets associated with 

each stage for those groups. 

The arrows represent an example of four possible paths. By design, some combinations of testlets were not allowed. 

The difficulty of the testlets was targeted by using subsets of the item pool as the statistical target. The 

average difficulty in stage 1 was targeted by using 100% of the items. At stage 2, low difficulty testlets 

were targeted by using 75% of the easiest items, and high difficulty levels were targeted by using 75% of 

the hardest items. At stage 3, a similar approach was taken for low, medium, and high difficulty levels by 

using 50% of the easiest items, 50% of medium difficulty items, and 50% of the hardest items. 

Technically, this targeting was accomplished by using the test information function (TIF) of the relevant 

subsets of items as the statistical target in the assembly. However, since differences in difficulty can still 

arise when only the TIF is used [see, e.g., Ali and van Rijn (2016[2])], constraints on the test characteristic 

curve (TCC) were used as well. The method resulted in the high difficulty testlets at stage 3 being more 

difficult than the high difficulty testlets at stage 2, and the low difficulty testlets at stage 3 were less 

A
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difficult than the low difficulty testlets at stage 2, which is ideal because more is known about a student’s 

mathematical proficiency after two stages of assessment.  

Additionally, to avoid students experiencing a large shift in difficulty levels between stages, as well as to 

keep the number of possible paths to a more reasonable number, students who received a low difficulty 

testlet in stage 2 could not be routed to a high difficulty testlet in stage 3, and students who received a 

high difficulty testlet in stage 2 could not be routed to a low difficulty testlet in stage 3.The effect of 

restricting the possible paths is minimal because there is a considerable amount of overlap in the 

difficulty ranges of testlets of adjacent difficulty (i.e., low/medium and medium/high).   

Cut-off values for determining how to route students were identified by first computing the intersections of 

the average information functions of the testlets. On the PISA mathematics scale, the intersection of low 

and high difficulty testlets at stage 2 was found to be 495. At stage 3, the intersection between low and 

medium was found to be 425, and between medium and high was 550. Once these values were 

identified, the inverse TCC was used to determine the cut scores based on the items within each testlet 

that could be automatically scored. The cut scores were used to determine a student’s path as each 

stage was completed. Simulation studies showed that this approach would result in about one third of 

students being routed to each of the difficulty levels at stage 3 for a country/economy that performs 

around 500 – the midpoint of the scale.  

Annex 2.Aof this chapter provides a list of the cut scores, including the maximum score from machine-

coded items and the maximum possible score, for each core testlet. Annex 2.Bof this chapter shows cut 

scores for each adaptive path, including the maximum score from machine-coded items and the 

maximum possible score. These cut scores are based on the number of raw score points obtained on the 

machine scored items alone. 

Une Heure (UH) form 

Consistent with previous cycles, a special one-hour test, referred to as the “Une Heure” (UH) form, was 

prepared for students with special needs.  The selected items were among the easier trend items (i.e., 

items developed prior to PISA 2015) in each core domain and had a reduced reading load. The UH form 

contained about half as many items as the other forms, with each cluster including from seven to nine 

items. In PISA 2022 the UH form was comprised of about 53% mathematics, 21% reading, and 26% 

science items.   

The UH form included two 15-minute clusters of mathematics (MU1 and MU2), one 15-minute cluster of 

reading (RU1) and one 15-minute cluster of science (SU1). The assignment of this form followed the 

approach described previously for the assignment of the base test form. The UH form was assigned 

base form 99 (as shown in Figure 2.9).   

Figure 2.9. Main survey computer-based UH form design 

 

Where M = mathematics, R = reading, and S = science 

The UH form was accompanied by a special UH student background questionnaire that included only a 

subset of items from the regular background questionnaire (primarily trend items) in a single form design 

that was administered in CBA only. No PBA participants chose to administer the UH Form. 

Form Cluster 1 Cluster 2 Cluster 3 Cluster 4

99 (UH) MU1 MU2 RU1 SU1
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Assessment of financial literacy 

The assessment of financial literacy was again offered as an international option in PISA 2022. The 

cognitive instruments included trend items from the PISA 2012, PISA 2015, and PISA 2018 

assessments, plus a few new units that were developed for PISA 2022. Financial literacy was 

administered only as a computer-based assessment to an additional sample of students at the same 

schools sampled for PISA.   

As in PISA 2018, the financial literacy assessment was administered to a separate sample of PISA-

eligible students who took, in addition to the financial literacy assessment, a combination of reading or 

mathematics items. The total testing time for each student was two hours (120 minutes). The sample of 

students who took the financial literacy assessment are referred to as the “Financial Literacy sample”. 

Field trial design for the financial literacy assessment 

For the 2022 field trial of the financial literacy assessment, the main sample was augmented by adding a 

sample of approximately 253 students who were assigned one of the 12 financial literacy testing forms. 

These forms included 60 minutes of financial literacy items and either 60 minutes of reading items or 60 

minutes of mathematics items. These were based on using two financial literacy clusters (F1 and F2), 

MSAT reading items, and six of the seven trend mathematics clusters (M1 to M6ab). The design is 

shown in Figure 2.10. The 12 financial literacy forms were administered to Group 1 students (FUO) and 

each form was administered to about 32 students within each country/economy. 

Figure 2.10. Field trial computer-based financial literacy design 

 

Where: 

F1-F2 represent the computer-based financial literacy clusters (new and trend) 

R(adaptive) represents the computer-based reading assessment (trend and new) in an adaptive design 

M1-M6ab represent the computer-based mathematics trend clusters 

fl1-fl6 represent reading fluency clusters 

Form Cluster 1 Cluster 2 Cluster 3 Cluster 4

70 M1 M2 F1 F2

71 M3 M4 F2 F1

72 M5 M6ab F1 F2

73 fl1 F2 F1

74 fl2 F1 F2

75 fl3 F2 F1

76 F2 F1 M2 M5

77 F1 F2 M4 M1

78 F2 F1 M6ab M3

79 F1 F2 fl4

80 F2 F1 fl5

81 F1 F2 fl6 R(adaptive)

R(adaptive)

R(adaptive)

R(adaptive)

R(adaptive)

R(adaptive)
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Main survey financial literacy design 

For the main survey, countries/economies participating in the financial literacy assessment were required 

to assess 1,650 additional students. Each student that took the financial literacy assessment took 60 

minutes of financial literacy items, and then either mathematics or reading items.  Students taking the 

financial literacy assessment did not take any of the science items and therefore they do not have 

science literacy proficiency estimates.  

The main survey version of the assessment instruments included 46 financial literacy items, of which 41 

were trend items and 5 were new items. These items were organized into two 30-minute clusters of 

financial literacy (F1 and F2) that were rotated into eight forms each containing 60 minutes of financial 

literacy and 60 minutes of either MSAT mathematics or MSAT reading items, as shown in Figure 2.11. 

Figure 2.11. Main survey computer-based financial literacy design 

 

Where: 

F1-F2 represent the computer-based financial literacy clusters (new and trend) 

R(adaptive) represents the computer-based reading assessment (trend and new) in an adaptive design 

M(adaptive) represents the computer-based mathematics assessment (trend and new) in an adaptive design 

fl7-fl8 represent reading fluency clusters 

Assigning mathematics units to the multistage adaptive design 

As noted earlier, the MSAT design for mathematics expanded and enhanced what was accomplished 

with the adaptive design for reading in PISA 2018. Test assembly for PISA 2022 was implemented in 

four steps:  

1. Assemble non-overlapping parallel item sets. 

2. Assemble core and adaptive testlets from each item set. 

3. Assemble multistage adaptive paths using the core and adaptive testlets. 

4. Assemble linear forms using the core testlets. 

In each step, mixed-integer linear programming was used (van der Linden, 2005[3]; Diao and van der 

Linden, 2011[4]; van Rijn et al., 2022[5]). In the first step, the decision variables were defined as which unit 

was to be in which item set. For the second step, the decision variables were defined as which unit was 

to be in which testlet. In the third step, they were to describe which of the core and adaptive testlets was 

in which multistage adaptive path. Finally, in step four, they indicated which core testlets were in which 

Form Cluster 1 Cluster 2 Fluency Cluster 3 Cluster 4

67 F1 F2

68 F2 F1

69 F1 F2

70 F2 F1

71 F1 F2

72 F2 F1

73 F1 F2 fl7

74 F2 F1 fl8 R(adaptive)

R(adaptive)

R(adaptive)

M(adaptive)

M(adaptive)

M(adaptive)

M(adaptive)

R(adaptive)
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linear form. Furthermore, all steps but the first consisted of multiple assemblies (e.g., in step 2, 16 core 

testlets were assembled from item set A, 16 core testlets were from item set B, etc.)  

The objective in each step was always to minimize the difference with respect to a target TIF. In each 

step, constraints on the following variables were set: item exposure, number of units, number of items, 

maximum score, maximum human score, number of trend/new items, number of 

dichotomous/polytomous items, item format, content subdomain, process subdomain, overlap, median 

response time, and TCC. 

As an example, the assembly of a set of core testlets is illustrated. In this case, the main decision 

variables of the assembly are defined as follows 

𝑥𝑢𝑡 = {
1,  if unit u in testlet t, 

0,  otherwise.                 
 

Under local independence, the information function of a unit is the sum of item information functions : 

𝐼𝑢(𝜃) = ∑ 𝐼𝑖(𝜃)𝑖∈𝑉𝑢
, where 𝑉𝑢 indicates the set of items in unit u. Similarly, the unit characteristic curve 

(i.e., the expected score on a unit as a function of 𝜃) is the sum of item characteristic curves : 𝑇𝑢(𝜃) =
∑ 𝑇𝑖(𝜃)𝑖∈𝑉𝑢 . The target TIF is denoted by ℐ(𝜃) and the objective is to minimize 𝜖 subject to 

ℐ 𝜃𝑗  − 𝜖 ≤  𝐼𝑢 𝜃𝑗  𝑥𝑢𝑡

𝑈

𝑢=1

≤ ℐ 𝜃𝑗  + 𝜖,  for all j and t, 

 

where 𝜖 > 0 and U is the number of units in the used item set. For the core testlets, the target TIF was 

set proportional to the TIF of the item set. The number of θ points, indexed by j, at which to evaluate the 

TIF was three. To avoid potential differences in the TCC, an interval of one score point around the target 

TCC, 𝒯 𝜃𝑗 , was allowed, which can be formalized as 

𝒯 𝜃𝑗  − 0.5 ≤  𝑇𝑢 𝜃𝑗  𝑥𝑢𝑡

𝑈

𝑢=1

≤ 𝒯 𝜃𝑗  + 0.5,  for all j and t. 

 

Other constraints of category c can be formulated as: 

𝑛𝑐
min ≤  𝑛𝑐𝑢

𝑈

𝑢=1

𝑥𝑢𝑡 ≤ 𝑛𝑐
max,  for all t, 

 

where 𝑛𝑐
min is the minimum required number (e.g., the number of items, the maximum score), 𝑛𝑐𝑢 is the 

number for category c of unit u, and 𝑛𝑐
max is the maximum required number. Note that the constraints 

here can be both categorical and numerical. For the core testlets, the number of items was constrained 

to either 9 or 10 and the maximum score to 12 or 13. Bounds on the number of common items between 

testlets (overlap) can be added with the following set of constraints: 

𝑛𝑜
min ≤  𝑛𝑢𝑧𝑢𝑡𝑡′

𝑈

𝑢=1

≤ 𝑛𝑜
max,  for all t < t', 

2𝑧𝑢𝑡𝑡′ ≤ 𝑥𝑢𝑡 + 𝑥𝑢𝑡′ ,  for all u, 
𝑧𝑢𝑡𝑡′ ≥ 𝑥𝑢𝑡 + 𝑥𝑢𝑡′ − 1,  for all u, 

where 𝑛𝑜
min and 𝑛𝑜

max are the minimum and maximum number of common items, 𝑛𝑢 is the number of 

items of unit u, 𝑧𝑢𝑡𝑡′ are additional decision variables that indicate whether unit u is in both testlet t and t’ 
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with t < t’. The last two constraints are needed to keep the values of the decision variables consistent 

[see van der Linden (2005, p. 145[3])]. 

Across all steps of the assembly, the total number of decision variables was about 92,000 and the total 

number of constraints was about 174,000, too many to list all of them here. Furthermore, the assembly 

was an iterative process in the sense that desired constraints could not always be implemented due to 

availability (e.g., not enough items of a specific type) or infeasibility (i.e., no solution could be found). In 

the latter case, a process called feasibility relaxation was used in which weights were assigned to give 

higher priority to more problematic constraint violations (e.g., items being overused) and lower priority to 

less problematic constraint violations (e.g., content constraints) [e.g., Lundell and Kronqvist (2022[6])]. 

To evaluate the expected efficiency of the MSAT design, Figure 2.12 shows the average relative 

efficiency based on the average TIF of the MSAT paths over the average TIF of linear forms using 

estimated item parameters from the field trial (only international item parameters were used). Values 

larger than one indicate that the MSAT paths are more efficient than the linear forms. It can be seen that 

the MSAT paths provide more information than the linear forms when the proficiency level would match 

the difficulty level of the path (e.g., the curve for the low-low path exceeds one for lower proficiency 

values). 

Figure 2.12. Average relative efficiency of MSAT paths over linear forms for PISA 2022 mathematics 
test design 
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Notes

 
1. The mode of assessment for most of the participants was computer-based (77 CBA 

participants), with 4 participants implementing the PISA 2022 cycle as a paper-based survey. 

2. See https://www.oecd.org/pisa/pisa-for-development/.  

https://www.oecd.org/pisa/pisa-for-development/


22    

PISA 2022 TECHNICAL REPORT © OECD 2024 
  

Chapter 2 tables 

Tables Title 

Table 2.1 Number of items by domain and across cycles in the main survey  

Table 2.2 Main survey computer-based MSAT paths for mathematics 

Table 2.3 Main survey computer-based linear forms for mathematics 

Table 2.1. Number of items by domain and across cycles in the main survey 

 2000 2003 2006 2009 2012 2015 2018 2022 

Reading 129 28 28 131 44 103 245 197 

Mathematics 43 84 48 35 109 83 83 234 

Science 45 34 103 53 53 184 115 115 

Total Across 

Domains 
217 146 179 219 206 370 443 546 

Note: Bold numbers indicate the major domain in each cycle. For the 2015 and 2018 cycles, the computer-based mathematics instrument 

contained 82 items, while the equivalent paper-based instrument contained 83 items. This is because there was one item that was not able to 

be transitioned to a computer-based delivery in 2015 (the item requires students to draw on a map). The number of mathematics items in the 

2022 cycle includes 74 "trend" items (i.e., items developed prior to this cycle) and 160 "new" items (i.e., items developed this cycle). 

Table 2.2. Main survey computer-based MSAT paths for mathematics 

MSAT_Path Difficulty_Level Core_Testlet Adaptive_1_Testlet Adaptive_2_Testlet 

1 Low_Low MTA001 MTB108 MTC203 

2 Low_Low MTA002 MTB103 MTC204 

3 Low_Low MTA003 MTB105 MTC204 

4 Low_Low MTA004 MTB105 MTC201 

5 Low_Low MTA005 MTB104 MTC202 

6 Low_Low MTA006 MTB107 MTC204 

7 Low_Low MTA007 MTB104 MTC202 

8 Low_Low MTA008 MTB108 MTC203 

9 Low_Low MTA009 MTB101 MTC201 

10 Low_Low MTA010 MTB106 MTC202 

11 Low_Low MTA011 MTB101 MTC201 

12 Low_Low MTA012 MTB103 MTC203 

13 Low_Low MTA013 MTB107 MTC202 

14 Low_Low MTA014 MTB102 MTC201 

15 Low_Low MTA015 MTB102 MTC203 

16 Low_Low MTA016 MTB106 MTC204 

17 Low_Medium MTA001 MTB108 MTC206 

18 Low_Medium MTA002 MTB103 MTC212 

19 Low_Medium MTA003 MTB105 MTC205 

20 Low_Medium MTA004 MTB105 MTC208 

21 Low_Medium MTA005 MTB104 MTC211 

22 Low_Medium MTA006 MTB107 MTC206 

23 Low_Medium MTA007 MTB104 MTC207 

24 Low_Medium MTA008 MTB108 MTC210 

25 Low_Medium MTA009 MTB101 MTC208 

26 Low_Medium MTA010 MTB106 MTC210 

27 Low_Medium MTA011 MTB101 MTC212 

28 Low_Medium MTA012 MTB103 MTC209 
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MSAT_Path Difficulty_Level Core_Testlet Adaptive_1_Testlet Adaptive_2_Testlet 

29 Low_Medium MTA013 MTB107 MTC211 

30 Low_Medium MTA014 MTB102 MTC209 

31 Low_Medium MTA015 MTB102 MTC205 

32 Low_Medium MTA016 MTB106 MTC207 

33 High_Medium MTA001 MTB113 MTC206 

34 High_Medium MTA002 MTB115 MTC212 

35 High_Medium MTA003 MTB110 MTC205 

36 High_Medium MTA004 MTB112 MTC211 

37 High_Medium MTA005 MTB116 MTC207 

38 High_Medium MTA006 MTB111 MTC209 

39 High_Medium MTA007 MTB114 MTC211 

40 High_Medium MTA008 MTB114 MTC210 

41 High_Medium MTA009 MTB113 MTC208 

42 High_Medium MTA010 MTB110 MTC210 

43 High_Medium MTA011 MTB115 MTC212 

44 High_Medium MTA012 MTB109 MTC206 

45 High_Medium MTA013 MTB116 MTC207 

46 High_Medium MTA014 MTB109 MTC205 

47 High_Medium MTA015 MTB111 MTC209 

48 High_Medium MTA016 MTB112 MTC208 

49 High_High MTA001 MTB113 MTC213 

50 High_High MTA002 MTB115 MTC214 

51 High_High MTA003 MTB110 MTC216 

52 High_High MTA004 MTB112 MTC213 

53 High_High MTA005 MTB116 MTC215 

54 High_High MTA006 MTB111 MTC214 

55 High_High MTA007 MTB114 MTC215 

56 High_High MTA008 MTB114 MTC214 

57 High_High MTA009 MTB113 MTC213 

58 High_High MTA010 MTB110 MTC216 

59 High_High MTA011 MTB115 MTC214 

60 High_High MTA012 MTB109 MTC215 

61 High_High MTA013 MTB116 MTC215 

62 High_High MTA014 MTB109 MTC216 

63 High_High MTA015 MTB111 MTC213 

64 High_High MTA016 MTB112 MTC216 

65 Low_Low MTB001 MTC103 MTA204 

66 Low_Low MTB002 MTC107 MTA201 

67 Low_Low MTB003 MTC101 MTA204 

68 Low_Low MTB004 MTC106 MTA203 

69 Low_Low MTB005 MTC104 MTA201 

70 Low_Low MTB006 MTC103 MTA204 

71 Low_Low MTB007 MTC105 MTA203 

72 Low_Low MTB008 MTC102 MTA203 

73 Low_Low MTB009 MTC108 MTA202 

74 Low_Low MTB010 MTC106 MTA201 

75 Low_Low MTB011 MTC108 MTA202 

76 Low_Low MTB012 MTC107 MTA201 

77 Low_Low MTB013 MTC105 MTA203 

78 Low_Low MTB014 MTC104 MTA202 

79 Low_Low MTB015 MTC101 MTA204 

80 Low_Low MTB016 MTC102 MTA202 

81 Low_Medium MTB001 MTC103 MTA212 

82 Low_Medium MTB002 MTC107 MTA206 
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MSAT_Path Difficulty_Level Core_Testlet Adaptive_1_Testlet Adaptive_2_Testlet 

83 Low_Medium MTB003 MTC101 MTA211 

84 Low_Medium MTB004 MTC106 MTA208 

85 Low_Medium MTB005 MTC104 MTA205 

86 Low_Medium MTB006 MTC103 MTA211 

87 Low_Medium MTB007 MTC105 MTA208 

88 Low_Medium MTB008 MTC102 MTA209 

89 Low_Medium MTB009 MTC108 MTA206 

90 Low_Medium MTB010 MTC106 MTA207 

91 Low_Medium MTB011 MTC108 MTA209 

92 Low_Medium MTB012 MTC107 MTA207 

93 Low_Medium MTB013 MTC105 MTA205 

94 Low_Medium MTB014 MTC104 MTA210 

95 Low_Medium MTB015 MTC101 MTA212 

96 Low_Medium MTB016 MTC102 MTA210 

97 High_Medium MTB001 MTC113 MTA211 

98 High_Medium MTB002 MTC114 MTA208 

99 High_Medium MTB003 MTC112 MTA212 

100 High_Medium MTB004 MTC113 MTA212 

101 High_Medium MTB005 MTC110 MTA205 

102 High_Medium MTB006 MTC114 MTA208 

103 High_Medium MTB007 MTC109 MTA211 

104 High_Medium MTB008 MTC115 MTA207 

105 High_Medium MTB009 MTC110 MTA209 

106 High_Medium MTB010 MTC111 MTA209 

107 High_Medium MTB011 MTC115 MTA206 

108 High_Medium MTB012 MTC116 MTA210 

109 High_Medium MTB013 MTC109 MTA206 

110 High_Medium MTB014 MTC116 MTA210 

111 High_Medium MTB015 MTC112 MTA205 

112 High_Medium MTB016 MTC111 MTA207 

113 High_High MTB001 MTC113 MTA213 

114 High_High MTB002 MTC114 MTA215 

115 High_High MTB003 MTC112 MTA216 

116 High_High MTB004 MTC113 MTA214 

117 High_High MTB005 MTC110 MTA214 

118 High_High MTB006 MTC114 MTA215 

119 High_High MTB007 MTC109 MTA216 

120 High_High MTB008 MTC115 MTA214 

121 High_High MTB009 MTC110 MTA213 

122 High_High MTB010 MTC111 MTA215 

123 High_High MTB011 MTC115 MTA216 

124 High_High MTB012 MTC116 MTA213 

125 High_High MTB013 MTC109 MTA216 

126 High_High MTB014 MTC116 MTA215 

127 High_High MTB015 MTC112 MTA214 

128 High_High MTB016 MTC111 MTA213 

129 Low_Low MTC001 MTA103 MTB201 

130 Low_Low MTC002 MTA101 MTB202 

131 Low_Low MTC003 MTA107 MTB202 

132 Low_Low MTC004 MTA105 MTB201 

133 Low_Low MTC005 MTA101 MTB204 

134 Low_Low MTC006 MTA104 MTB201 

135 Low_Low MTC007 MTA108 MTB202 

136 Low_Low MTC008 MTA104 MTB203 
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137 Low_Low MTC009 MTA103 MTB203 

138 Low_Low MTC010 MTA102 MTB203 

139 Low_Low MTC011 MTA106 MTB204 

140 Low_Low MTC012 MTA107 MTB202 

141 Low_Low MTC013 MTA106 MTB204 

142 Low_Low MTC014 MTA105 MTB201 

143 Low_Low MTC015 MTA108 MTB204 

144 Low_Low MTC016 MTA102 MTB203 

145 Low_Medium MTC001 MTA103 MTB210 

146 Low_Medium MTC002 MTA101 MTB212 

147 Low_Medium MTC003 MTA107 MTB207 

148 Low_Medium MTC004 MTA105 MTB211 

149 Low_Medium MTC005 MTA101 MTB208 

150 Low_Medium MTC006 MTA104 MTB209 

151 Low_Medium MTC007 MTA108 MTB211 

152 Low_Medium MTC008 MTA104 MTB208 

153 Low_Medium MTC009 MTA103 MTB210 

154 Low_Medium MTC010 MTA102 MTB205 

155 Low_Medium MTC011 MTA106 MTB206 

156 Low_Medium MTC012 MTA107 MTB209 

157 Low_Medium MTC013 MTA106 MTB212 

158 Low_Medium MTC014 MTA105 MTB205 

159 Low_Medium MTC015 MTA108 MTB207 

160 Low_Medium MTC016 MTA102 MTB206 

161 High_Medium MTC001 MTA112 MTB205 

162 High_Medium MTC002 MTA115 MTB210 

163 High_Medium MTC003 MTA110 MTB209 

164 High_Medium MTC004 MTA113 MTB207 

165 High_Medium MTC005 MTA109 MTB206 

166 High_Medium MTC006 MTA109 MTB212 

167 High_Medium MTC007 MTA112 MTB208 

168 High_Medium MTC008 MTA114 MTB207 

169 High_Medium MTC009 MTA115 MTB208 

170 High_Medium MTC010 MTA110 MTB205 

171 High_Medium MTC011 MTA113 MTB211 

172 High_Medium MTC012 MTA116 MTB209 

173 High_Medium MTC013 MTA114 MTB206 

174 High_Medium MTC014 MTA116 MTB210 

175 High_Medium MTC015 MTA111 MTB212 

176 High_Medium MTC016 MTA111 MTB211 

177 High_High MTC001 MTA112 MTB215 

178 High_High MTC002 MTA115 MTB214 

179 High_High MTC003 MTA110 MTB216 

180 High_High MTC004 MTA113 MTB214 

181 High_High MTC005 MTA109 MTB216 

182 High_High MTC006 MTA109 MTB215 

183 High_High MTC007 MTA112 MTB213 

184 High_High MTC008 MTA114 MTB214 

185 High_High MTC009 MTA115 MTB214 

186 High_High MTC010 MTA110 MTB216 

187 High_High MTC011 MTA113 MTB213 

188 High_High MTC012 MTA116 MTB216 

189 High_High MTC013 MTA114 MTB213 

190 High_High MTC014 MTA116 MTB215 
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191 High_High MTC015 MTA111 MTB213 

192 High_High MTC016 MTA111 MTB215 

Where: 

MT = Math Testlet 

A-B-C = Set 

0-1-2 (the single digit immediately to the right of the set letter) = Stage  

0 = core, 1 = adaptive stage 1, 2 = adaptive stage 2 

01-16 (the last two digits on the right) = testlet number 

 

Examples: 

 

Table 2.3. Main survey computer-based linear forms for mathematics 

Linear_Form Core_Testlet_1 Core_Testlet_2 Core_Testlet_3 

1 MTA001 MTB010 MTC015 

2 MTA002 MTB014 MTC010 

3 MTA003 MTB001 MTC013 

4 MTA004 MTB011 MTC014 

5 MTA005 MTB005 MTC005 

6 MTA006 MTB008 MTC004 

7 MTA007 MTB016 MTC012 

8 MTA008 MTB007 MTC016 

9 MTA009 MTB006 MTC009 

10 MTA010 MTB009 MTC011 

11 MTA011 MTB004 MTC008 

12 MTA012 MTB013 MTC006 

13 MTA013 MTB002 MTC002 

14 MTA014 MTB003 MTC001 

15 MTA015 MTB012 MTC007 

16 MTA016 MTB015 MTC003 

17 MTB001 MTC001 MTA010 

18 MTB002 MTC005 MTA002 

19 MTB003 MTC008 MTA004 

20 MTB004 MTC003 MTA015 

21 MTB005 MTC014 MTA007 

22 MTB006 MTC010 MTA011 

23 MTB007 MTC016 MTA005 

24 MTB008 MTC006 MTA012 

25 MTB009 MTC011 MTA014 

26 MTB010 MTC015 MTA001 

27 MTB011 MTC013 MTA016 

28 MTB012 MTC002 MTA009 

29 MTB013 MTC009 MTA006 

30 MTB014 MTC007 MTA003 

31 MTB015 MTC004 MTA008 

32 MTB016 MTC012 MTA013 

33 MTC001 MTA012 MTB002 

34 MTC002 MTA005 MTB007 

MT A 0 08

Math Testlet set A core stage testlet 08

MT B 2 14

Math Testlet set B adaptive stage 2 testlet 14
MTB214

MTA008
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Linear_Form Core_Testlet_1 Core_Testlet_2 Core_Testlet_3 

35 MTC003 MTA015 MTB013 

36 MTC004 MTA008 MTB015 

37 MTC005 MTA002 MTB004 

38 MTC006 MTA006 MTB008 

39 MTC007 MTA016 MTB012 

40 MTC008 MTA004 MTB011 

41 MTC009 MTA010 MTB006 

42 MTC010 MTA009 MTB009 

43 MTC011 MTA014 MTB014 

44 MTC012 MTA013 MTB016 

45 MTC013 MTA007 MTB003 

46 MTC014 MTA003 MTB005 

47 MTC015 MTA001 MTB010 

48 MTC016 MTA011 MTB001 

Where: 

MT = Math Testlet 

A-B-C = Set 

0 (the single digit immediately to the right of the set letter) = Stage  

Only core testlets were used with the linear design 

01-16 (the last two digits on the right) = testlet number 
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Annex 2.A. Core testlet cut scores 

Annex Table 2.A.1. Core testlet cut scores 

Core 

Testlet 

Core Cut Score 

Low-High 

Max.  

Machine Score 

Max. 

Total Score 

MTA001 6 10 13 

MTA002 5 11 13 

MTA003 6 11 13 

MTA004 6 9 12 

MTA005 6 11 13 

MTA006 6 9 13 

MTA007 6 10 12 

MTA008 6 9 12 

MTA009 5 11 13 

MTA010 5 11 13 

MTA011 5 10 13 

MTA012 6 11 13 

MTA013 5 9 12 

MTA014 6 11 13 

MTA015 6 11 13 

MTA016 6 9 12 

MTB001 6 9 12 

MTB002 6 9 13 

MTB003 6 10 12 

MTB004 6 11 13 

MTB005 6 11 13 

MTB006 6 9 12 

MTB007 6 9 12 

MTB008 5 11 13 

MTB009 6 10 13 

MTB010 6 11 13 

MTB011 6 11 13 

MTB012 6 11 13 

MTB013 5 11 13 

MTB014 6 11 13 

MTB015 6 9 12 

MTB016 6 10 12 

MTC001 6 10 12 

MTC002 6 11 13 

MTC003 6 11 13 

MTC004 5 11 13 
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Core 

Testlet 

Core Cut Score 

Low-High 

Max.  

Machine Score 

Max. 

Total Score 

MTC005 6 10 12 

MTC006 6 11 13 

MTC007 6 9 11 

MTC008 6 12 14 

MTC009 5 11 13 

MTC010 6 10 12 

MTC011 5 10 12 

MTC012 5 9 13 

MTC013 5 10 12 

MTC014 6 10 13 

MTC015 5 10 12 

MTC016 6 11 13 
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Annex 2.B. Adaptive testlet cut scores 

Annex Table 2.B.1. Adaptive testlet cut scores 

Core 

Testlet 

Adaptive 1 

Testlet 

Adaptive 1 Cut Score 

Low-Medium 

Adaptive 1 Cut Score 

Medium-High 

Max.  

Machine Score 

Max. 

Total Score 

MTA001 MTB108 9 99 20 26 

MTA001 MTB113 99 12 19 25 

MTA002 MTB103 9 99 21 25 

MTA002 MTB115 99 12 20 25 

MTA003 MTB105 10 99 21 25 

MTA003 MTB110 99 12 21 26 

MTA004 MTB105 10 99 19 24 

MTA004 MTB112 99 11 19 24 

MTA005 MTB104 11 99 22 26 

MTA005 MTB116 99 12 20 25 

MTA006 MTB107 10 99 20 26 

MTA006 MTB111 99 13 20 26 

MTA007 MTB104 11 99 21 25 

MTA007 MTB114 99 12 21 25 

MTA008 MTB108 9 99 19 25 

MTA008 MTB114 99 12 20 25 

MTA009 MTB101 10 99 22 26 

MTA009 MTB113 99 11 20 25 

MTA010 MTB106 10 99 21 26 

MTA010 MTB110 99 11 21 26 

MTA011 MTB101 10 99 21 26 

MTA011 MTB115 99 12 19 25 

MTA012 MTB103 10 99 21 25 

MTA012 MTB109 99 14 22 26 

MTA013 MTB107 10 99 20 25 

MTA013 MTB116 99 11 18 24 

MTA014 MTB102 10 99 21 25 

MTA014 MTB109 99 13 22 26 

MTA015 MTB102 11 99 21 25 

MTA015 MTB111 99 13 22 26 

MTA016 MTB106 11 99 19 25 

MTA016 MTB112 99 11 19 24 

MTB001 MTC103 10 99 19 24 

MTB001 MTC113 99 12 20 25 

MTB002 MTC107 11 99 20 26 

MTB002 MTC114 99 12 19 25 

MTB003 MTC101 10 99 20 24 
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Core 

Testlet 

Adaptive 1 

Testlet 

Adaptive 1 Cut Score 

Low-Medium 

Adaptive 1 Cut Score 

Medium-High 

Max.  

Machine Score 

Max. 

Total Score 

MTB003 MTC112 99 12 20 24 

MTB004 MTC106 9 99 21 26 

MTB004 MTC113 99 12 22 26 

MTB005 MTC104 11 99 22 26 

MTB005 MTC110 99 13 21 25 

MTB006 MTC103 10 99 19 24 

MTB006 MTC114 99 12 19 24 

MTB007 MTC105 10 99 19 25 

MTB007 MTC109 99 12 19 25 

MTB008 MTC102 9 99 22 26 

MTB008 MTC115 99 11 21 25 

MTB009 MTC108 10 99 20 25 

MTB009 MTC110 99 13 20 25 

MTB010 MTC106 9 99 21 26 

MTB010 MTC111 99 11 21 26 

MTB011 MTC108 10 99 21 25 

MTB011 MTC115 99 13 21 25 

MTB012 MTC107 11 99 22 26 

MTB012 MTC116 99 12 21 26 

MTB013 MTC105 10 99 21 26 

MTB013 MTC109 99 12 21 26 

MTB014 MTC104 11 99 22 26 

MTB014 MTC116 99 13 21 26 

MTB015 MTC101 10 99 19 24 

MTB015 MTC112 99 12 19 24 

MTB016 MTC102 10 99 21 25 

MTB016 MTC111 99 11 20 25 

MTC001 MTA103 10 99 20 24 

MTC001 MTA112 99 13 21 25 

MTC002 MTA101 10 99 21 25 

MTC002 MTA115 99 13 21 25 

MTC003 MTA107 9 99 21 27 

MTC003 MTA110 99 12 21 26 

MTC004 MTA105 9 99 22 26 

MTC004 MTA113 99 12 22 26 

MTC005 MTA101 9 99 20 24 

MTC005 MTA109 99 12 21 25 

MTC006 MTA104 11 99 21 25 

MTC006 MTA109 99 13 22 26 

MTC007 MTA108 10 99 19 23 

MTC007 MTA112 99 13 20 24 

MTC008 MTA104 10 99 22 26 

MTC008 MTA114 99 12 22 27 

MTC009 MTA103 9 99 21 25 
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Core 

Testlet 

Adaptive 1 

Testlet 

Adaptive 1 Cut Score 

Low-Medium 

Adaptive 1 Cut Score 

Medium-High 

Max.  

Machine Score 

Max. 

Total Score 

MTC009 MTA115 99 12 21 25 

MTC010 MTA102 9 99 19 25 

MTC010 MTA110 99 12 20 25 

MTC011 MTA106 10 99 21 25 

MTC011 MTA113 99 12 21 25 

MTC012 MTA107 9 99 19 27 

MTC012 MTA116 99 11 21 25 

MTC013 MTA106 10 99 21 25 

MTC013 MTA114 99 12 20 25 

MTC014 MTA105 11 99 21 26 

MTC014 MTA116 99 13 22 25 

MTC015 MTA108 9 99 20 24 

MTC015 MTA111 99 12 21 25 

MTC016 MTA102 9 99 20 26 

MTC016 MTA111 99 13 22 26 

Note: 99 = not applicable. 
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This work is published under the responsibility of the Secretary-General of the OECD. The opinions expressed and 

arguments employed herein do not necessarily reflect the official views of the Member countries of the OECD. 

Note by the Republic of Türkiye   

The information in this document with reference to “Cyprus” relates to the southern part of the Island. There is no 

single authority representing both Turkish and Greek Cypriot people on the Island. Türkiye recognises the Turkish 

Republic of Northern Cyprus (TRNC). Until a lasting and equitable solution is found within the context of the United 

Nations, Türkiye shall preserve its position concerning the “Cyprus issue”. 

Note by all the European Union Member States of the OECD and the European Union   

The Republic of Cyprus is recognised by all members of the United Nations with the exception of Türkiye. The 

information in this document relates to the area under the effective control of the Government of the Republic of 

Cyprus. 

The statistical data for Israel are supplied by and under the responsibility of the relevant Israeli authorities. The use of 

such data by the OECD is without prejudice to the status of the Golan Heights, East Jerusalem and Israeli settlements 

in the West Bank under the terms of international law. 

 

The use of this work, whether digital or print, is governed by the Terms and Conditions to be found at: 

https://www.oecd.org/termsandconditions 
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