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✓ What are international large-scale assessments? Are
they very different?

✓ Key results. Can we trust them?

✓ Examples of important evidence-based lessons

✓ How reliable are non-cognitive data?

✓ Can we trust research based on ILSA data?

Agenda
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ILSA historically

before 1990:

FIMS 1964

FISS 1970

SIMS 1980

SISS 1983

1990s:

Reading L

TIMSS 1995

IALS

CIVIC

2000s:

PIRLS 2001 2006

TIMSS 2003 2007

TALIS 2008

TED S-M

ICCS 2009

PISA 2000 2003 2006 2009

2010s

TALIS 2013 2018

ESLC 2012

ICILS 2013 2018

TIMSS 2011 2015 2019

PIRLS 2011 2016

PISA 2012 2015 2018
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Student population represented in ILSA
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TIMSS, PISA and PIRLS – are they different

TIMSS PISA PIRLS

Subjects/domains Mathematics and science Reading, mathematics, science… 
but also global comptences, problem 
solving, financial literacy, creativity

Reading

Assessment
framework

„Internationally agreed
curriculum”

„ability to use knowledge and skills 
usefulto meet real-life challenges” 

„broad notion of what an 
ability to read is”

Age/grade 4th – 10-year-olds
8th – 14-year-olds

15-year-olds
9th grade modal

4th – 10-year-olds

Sampling School->class->student School->student School->class->student

Who is covered? Students, parents, 
teachers, principals, and 
experts

Students and principals;
Parents/teachers (optional)

Students, parents, teachers, 
and principals

Statistical methods CB adaptive/branched test, conditional PVs and 3PL IRT model, replicate weights

Student 
population

41 milion (TIMSS 2019) 29 milion (PISA 2018) 19 million (PIRLS 2016)
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Reading assessment framework in PISA and PIRLS

TIMSS, PISA and PIRLS – are they very different?

PISA 2009 PIRLS 2006

Access and retrieve Focus on and retrieve explicitly stated information

Integrate and interpret

Make straightforward inferences

Interpret and integrate ideas and information

Reflect and evaluate Examine and evaluate content, language, and textual elements
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Correlation of mean achievement in PISA and TIMSS mathematics
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❖ Achievement comparisons

❖ Inequality measures

❖ Achievement trends

❖ Comparisons of student groups with similar characteristics

❖ Associations/causal relations between structural choices
in education systems and achievement

Key results







11

❖ Assessment frameworks

❖ item selection

❖ Sampling, coverage, and underlying populations

❖ IRT scaling and plausible values

❖ Non-cognitive scales

Research on the comparability of ILSA
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Achievement rankings

Low-achievers in reading High-achievers in reading

READING



Low-achievers in reading High-achievers in reading

READING
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mathematics
High-achievers in 

mathematics
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• Comparisons based on randomly taken reading

assessment items from PIRLS 2006 and PISA 2009

• The same 3PL IRT model with conditional plausible

values

• Re-weighting to adjust for demographic differences

• Regression correction for age effect

Reading literacy construct overlap Estimator distribution

Estimator

Estimator

Estimator

PISAPIRLS

PISA
PIRLS

PISA 
construct

PIRLS
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adjusted and rescaled results from PIRLS 2001 and/or PIRLS 2006
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Girls are progressing much faster
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Change in inequality of student reading
achievement between 4th and 9th grade
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tracking country

non-tracking country

Performance in secondary 

schools



tracking country

non-tracking country

Performance in secondary 

schools

Performance in primary 

schools
tracking
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„The quality of an education system depends on the quality 
of its teachers”

• Teachers have large and long-term impact on student 
performance (see reviews in Hanushek and Rivkin, 2006, 2010, 
2012; Chetty, Friedman, Rockoff, 2014; Jackson, Rockoff, Staiger, 
2014)

• Mixed evidence on the association between achievement and 
teacher training, PD, teaching methods, teacher characteristics, etc.

Teacher black box
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Hanushek, Piopiunik, Wiederhold, 2018. JHR

This influential study uses data from 31 countries to analyze
relationship between teacher skills and student performance

„We find substantial differences in teacher cognitive skills across
countries that are strongly related to student performance.”

That would demonstrate the importance of teacher education and 
selection but how robust are these findings? 

See also: Meroni et al., 2015.

International evidence







Conditional on adult 

population skills level 



These are PISA scores

but in TIMSS results are

different



36

• Hanushek, Piopiunik, Wiederhold, 2018. JHR:  one standard 
deviation increase in teacher quality would improve student 
performance by 10%

• Meroni et al., 2015: variation in teacher skills explain 17% of cross-
country variation, but the latter explains less than 5% of student 
performance variation

• On the PISA scale it gives 10 score points increase, which is 
equivalent of less than 3-4 months of school education

• A moderate improvement in average teacher skills would lead to 
negligible changes in country average performance

Estimated impact on student performance



Polish structural
reforms provided
learning opportunities
and boosted student 
performance
for students who
would go to vocational
education
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Four 
different 
teaching and 
learning 
strategies



PISA 2015-
school science 
questionnaire 
(inquiry-based 
teaching)



PISA 2015-
school science 
questionnaire 
(inquiry-based 
teaching)
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PISA 2015-
school science 
questionnaire 
(teacher-directed 
instruction)



PISA 2015-
school science 
questionnaire 
(teacher-directed 
instruction)
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Multilevel 
regression 
analysis
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Multilevel model 
results: individual
effects

SCIENCE
EPISTEMO-
LOGICAL

ENJOY-
MENT

BROAD 
INTERESTS

Truancy -8.61*** -0.03 -0.06* -0.04

Motivat 15.33*** 0.16*** 0.22*** 0.18***

Teachsup -4.22 0.05 0 -0.01

Disclisci 7.80** 0.03 0.06* 0.04

Instscie -1.15 0.05 0.26*** 0.17***

x_ibteach -1.06 -0.11 0.11 0.06

c_ibteach -10.48*** -0.07 0.04 0.05*

x_tdteach -22.04 -0.12 0.27* -0.01

c_tdteach 14.24*** 0.14*** 0.11*** 0.02

x_perfeed -15.17 -0.07 0.07 0.01

c_perfeed -11.99*** -0.05 0.08** 0.10***

x_adinst 14.96 0.13 -0.13 0.11

c_adinst 7.92** 0.04 0.05 0.02



Multilevel model 
results: school-
level effects

SCIENCE
EPISTEMO-
LOGICAL

ENJOY-
MENT

BROAD 
INTERESTS

Truancy -8.61*** -0.03 -0.06* -0.04

Motivat 15.33*** 0.16*** 0.22*** 0.18***

Teachsup -4.22 0.05 0 -0.01

Disclisci 7.80** 0.03 0.06* 0.04

Instscie -1.15 0.05 0.26*** 0.17***

x_ibteach -1.06 -0.11 0.11 0.06

c_ibteach -10.48*** -0.07 0.04 0.05*

x_tdteach -22.04 -0.12 0.27* -0.01

c_tdteach 14.24*** 0.14*** 0.11*** 0.02

x_perfeed -15.17 -0.07 0.07 0.01

c_perfeed -11.99*** -0.05 0.08** 0.10***

x_adinst 14.96 0.13 -0.13 0.11

c_adinst 7.92** 0.04 0.05 0.02



PISA 2015-
school science 
questionnaire 
(teacher-directed 
instruction)



PISA 2015: Polish students do not like to cooperate but 
what is their reference point?

I like cooperating I value cooperation



Instead of asking students what they value or what they like we 
asked them to say what would they prefer to do (DCE method)

Suppose you have to do a project ... which one do you prefer?

Option 1 Option 2 Option 3

Subject Polish Math Geography

Form of work on 
the task

group work with tutor independently

Work time 10 hours 5 hours 2 hours

YOUR CHOICE
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Multilevel regression explaining student life satisfaction with individual and school characteristics
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❖ Average achievement is remarkably stable

❖ Descriptive data are crucial to understand what are the 
achievement and challenges for your education system

❖ Non-cognitive measures are much less reliable and less 
useful

❖ Plenty of data and a lot of interesting research but be 
careful…

Summary



Thank you MJ@EVIDIN.PL
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