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• TIMSS and PIRLS provide international benchmarks since 
1995

• The Rosetta Stone study established a concordance 
between 
- TIMSS/PIRLS and ERCE

- TIMSS/PIRLS and PASEC

• This concordance provides confidence regions for ERCE or 
PASEC results projected onto TIMSS and PIRLS

• … and can be used to estimate proportions of primary 
school students achieving international TIMSS and PIRLS  
proficiency levels

Objectives
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• Successful administration in 
- Colombia and Guatemala (ERCE)

- Senegal, Guinea, and Burundi (PASEC)

• The same students took their regional assessment (ERCE 
or PASEC) followed by TIMSS and PIRLS linking booklets 
in a separate session 

• The linking booklets contained TIMSS and PIRLS item 
blocks from Grade 4

• The assessment was administered to ERCE and PASEC 
students at Grade 6

• The combined data was used to construct “Rosetta 
Stone” concordance tables 

Implementation
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• Reduced sample size in Colombia: 1,357 students did 
not receive TIMSS and PIRLS linking booklets

• No impact of the reduced sample size on results from 
the population model for Colombia was found

Sample – ERCE 
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Country
Total 

Number of 
Students

Number of Students in

ERCE 
only

Rosetta 
Stone 
only

ERCE & 
Rosetta Stone

ALL ERCE and 
Rosetta Stone 

Scales
Colombia 4,467 1,357 2 3,108 2,619
Guatemala 4,894 176 2 4,716 3,902
Total 9,361 1,533 4 7,824 6,521

Population 
Modeling

Concordance 
Donor Selection



• Rosetta Stone Study took place one year after the PASEC 
2019 administration

• Hence, the sample used in the Rosetta Stone study is 
different from the PASEC 2019 sample

• But both samples are comparable (very similar distribution 
of plausible values)

Sample – PASEC 
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Countries Number of Students 
used for the analysis

Burundi 2,271
Guinea 2,207
Senegal  2,059



Establishing a concordance was realized with the following 
analysis steps (separately for ERCE and PASEC)

1) The psychometric quality of items was evaluated and 
confirmed using classical item statistics

2) Comparable scales across countries and assessments were 
established through IRT scaling (evaluation of item-by-
country/assessment interactions)

3) Latent correlations suggest that constructs from regional 
assessments (ERCE, PASEC) and constructs from 
TIMSS/PIRLS are not identical, but similar enough to 
enable a concordance

- PASEC: r = .78 – .86
- ERCE:    r = .82 – .90

Psychometric Analysis
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4) Posterior means and plausible values were estimated through 
population modeling

5) The plausible values received for PASEC and for ERCE scales were 
both replicated and could be validated (almost perfect agreement) 

6) Concordance tables for mathematics and reading, separately for 
ERCE and PASEC, were constructed based on posterior means and 
plausible values
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Psychometric Analysis

For more information see the Rosetta 
Stone Analysis reports:

https://timssandpirls.bc.edu/Rosetta-Stone-Reports/

https://www.google.com/url?q=https://timssandpirls.bc.edu/Rosetta-Stone-Reports/&source=gmail-imap&ust=1656440143000000&usg=AOvVaw1W-VS0Iv0OXGRL6oxClN1a


• Scale concordance establishes a relationship between 
scores on different assessments or tests that measure 
similar (but not identical) constructs 

• In Rosetta Stone, a range of plausible TIMSS and PIRLS 
scores is projected from ERCE or PASEC scores

• This prediction can be displayed as a concordance table

Scale Concordance
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• Note, concorded scores are not perfectly equivalent as they 
do not provide a direct link between assessments

• Moreover, concordance tables vary by different samples as 
they are dependent on sample characteristics such as 
- Differences in school curricula
- Test language vs language spoken at home
- Cultural differences
- Socioeconomic or sociodemographic differences
- …..

• Therefore, the uncertainty of the concordance has to be 
taken into consideration when interpreting results

Scale Concordance
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11Concordance 
Table for ERCE
MATHEMATICS 

The concordance table 
provides a RANGE of 
predicted TIMSS scores 
for each ERCE score level 
to account for 
uncertainty
(measurement error) 



Concordance 
Table for ERCE
READING 
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The concordance table 
provides a RANGE of 
predicted PIRLS scores 
for each ERCE score level 
to account for uncertainty
(measurement error) 



13Concordance Table 
for PASEC
MATHEMATICS 

The concordance table 
provides a RANGE of 
predicted TIMSS scores 
for each PASEC score 
level to account for 
uncertainty
(measurement error) 



Concordance Table 
for PASEC
READING 
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The concordance table 
provides a RANGE of 
predicted PIRLS scores 
for each PASEC score 
level to account for 
uncertainty
(measurement error) 



Estimated Percentages of 6th-Grade ERCE
Students Reaching the 4th-Grade TIMSS

International Benchmarks
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• We can estimate 
percentages at or 
above the 
benchmarks 

• There is variability 
in countries 
separate estimates 
but on average 
projections match 
very well

Estimated percentages based on Rosetta Stone
Country Advanced 

(625)
High 
(550)

Intermediate 
(475)

Low 
(400)

Colombia 2.3 (0.5) 15.7 (1.4) 47.9 (2.4) 81.1 (1.7)
Guatemala 0.9 (0.3) 8.4 (0.9) 34.2 (1.6) 71.6 (1.7)
Average 1.6 (0.3) 12.0 (0.8) 41.0 (1.4) 76.3 (1.2)
Estimated percentages based on Concordance
Country Advanced 

(625)
High 
(550)

Intermediate 
(475)

Low 
(400)

Colombia 2.7 (0.5) 16.4 (1.3) 48.2 (2.2) 81.3 (1.5)
Guatemala 1.1 (0.3) 8.1 (1.0) 30.4 (1.3) 66.6 (1.5)
Average 1.9 (0.3) 12.3 (0.8) 39.3 (1.3) 73.9 (1.0)

Note: Standard errors appear in parentheses



Estimated Percentages of 6th-Grade ERCE
Students Reaching the 4th-Grade PIRLS

International Benchmarks
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Estimated percentages based on Rosetta Stone
Country Advanced 

(625)
High 
(550)

Intermediate 
(475)

Low 
(400)

Colombia 4.9 (0.7) 26.1 (1.9) 61.2 (1.9) 85.9 (1.2)
Guatemala 1.0 (0.2) 9.1 (0.7) 32.7 (1.4) 63.2 (1.9)
Average 3.0 (0.4) 17.6 (1.0) 46.9 (1.2) 74.5 (1.1)
Estimated percentages based on Concordance
Country Advanced 

(625)
High 
(550)

Intermediate 
(475)

Low 
(400)

Colombia 4.3 (0.6) 23.2 (1.5) 55.7 (1.7) 83.6 (1.3)
Guatemala 1.9 (0.3) 11.6 (0.8) 36.5 (1.4) 67.3 (1.4)
Average 3.1 (0.3) 17.4 (0.8) 46.1 (1.1) 75.5 (1.0)

• We can estimate 
percentages at or 
above the 
benchmarks 

• There is variability 
in countries 
separate estimates 
but on average 
projections match 
very well

Note: Standard errors appear in parentheses



Estimated Percentages of PASEC Students 
Reaching the TIMSS and PIRLS Low (400) 

International Benchmarks
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• We can estimate 
percentages at or 
above the 
benchmarks 

• There is variability 
in countries 
separate estimates 
but on average 
projections match 
very well

Estimated Percentages based on Rosetta Stone
Country TIMSS (400) PIRLS (400)
Burundi 8.9 (1.1) 4.1 (0.7)
Guinea 16.6 (2.0) 19.7 (2.1)
Senegal 47.5 (3.7) 41.0 (3.9)
Average 24.3 (1.5) 21.6 (1.5)
Estimated Percentages based on Concordance
Country TIMSS (400) PIRLS (400)
Burundi 29.3 (1.8) 10.5 (1.0)
Guinea 10.1 (1.7) 15.6 (2.2)
Senegal 34.6 (3.1) 36.3 (3.4)
Average 24.7 (1.3) 20.8 (1.4)

Note: Standard errors appear in parentheses



The concordance tables are based on the analysis of samples from 
2 (out of 18) ERCE countries and 3 (out of 14) PASEC countries 
and the results need to be accompanied by some cautionary 
notes:

• The differences in the measured constructs make the 
concordance projections vary more than direct TIMSS and PIRLS 
measures

• The study used somewhat smaller sample sizes compared to 
typical sizes of national samples in PASEC and a reduced sample 
size in ERCE

• Potential curricular differences and differences between test 
language and language spoken at home may contribute to larger 
conditional variance in the projections

Limitations of the Concordance Tables
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• While the concordance has it’s limitations, it is the best 
tool at the moment to allow comparisons between 
regional assessments and international benchmarks

• It helps comparing difficulty levels between regional 
assessments (ERCE, PASEC) and TIMSS/PIRLS

• Results based on concordance and benchmark 
percentages allow studying the achievement distributions 
of regional assessments and TIMSS/PIRLS

• Larger national sample sizes and adding more countries in 
the Rosetta Stone project would further stabilize this 
estimated concordances for both ERCE and PASEC

Summary
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Thank you!

Lale Khorramdel 
lale.khorramdel@bc.edu

Matthias von Davier
vondavim@bc.edu
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