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• What are International Large-Scale Assessments?

• Details of the OECD-led PISA study

• How can ILSAs be used to examine gender gaps in 
education? Examples from my own research

Outline of my talk



• System level instruments designed to measure and 
allow comparisons in how well different systems do in 
equipping young people with knowledge and ability.

• Low-stakes

• Include self-reports as well as actual tests

• They are called large scale because they involve many people 
in many countries

• Repeated cross-sections

• (Mostly) focus on school-age population

International-Large Scale Assessments in Education



• Frameworks:

– Emphasis on curricular content and coverage

– Emphasis on problem-solving and transversal skills

• Target populations:

– Grade-based

– Age-based

Curricular focus vs. problem-solving



• OECD

– PISA: reading, math, science, + innovative domains (15-year-old students). 

– PIAAC: literacy, numeracy + problem solving (16 to 65 year olds). 

– IELCWS social and emotional skills (5-year-olds).

– SSES social and emotional skills (15-year-old students + option 10-year-old 
students).

• IEA 

– TIMSS mathematics and science (4th and 8th grade students + last year secondary).

– PIRLS reading literacy (4th grade students). 

– ICCS civic and citizenship competences (8th grade students).

– ICILS digital competences (8th grade students).

OECD-led and IEA-led large-scale assessments

https://www.oecd.org/pisa/
https://www.oecd.org/skills/piaac/
https://www.oecd.org/education/school/early-learning-and-child-well-being-study/
https://www.oecd.org/education/ceri/social-emotional-skills-study/
https://www.iea.nl/studies/iea/timss
https://www.iea.nl/studies/iea/pirls
https://www.iea.nl/studies/iea/iccs/2022
https://www.iea.nl/studies/iea/icils


Function of ILSAs in benchmarking and global 

monitoring



Function of ILSAs in benchmarking and global 

monitoring

Source: Angrist, N., Djankov, S., Goldberg, P.K. et al. Measuring human capital using global learning data. Nature 592, 403–408 (2021). https://doi.org/10.1038/s41586-021-03323-7



Programme for International Student Assessment 

(PISA)

• Low stakes assessment

• Length: 2 hours test + questionnaire

• System level assessment 

• Target population: 15-year-old students

• Problem-based 



PISA

• Triennial study since 2000 (no 2021 but 2022 because of 
COVID). 

• Target 15-year-old students in over 80 countries and 
economies

• Assessed in science, mathematics, reading, + innovative 
domains (problem solving, collaborative problem-solving, 
financial literacy, global competence, creativity)

• Sample size (minimum ~4500 students per country) from 
at least 150 schools but flexibility (allows for 
oversampling/regional sampling/additions of grade-based 
samples)

• Study conducted in the language of instruction



PISA

✓ Paper-based until 2012, computer-based since 2015 (influence 
on skill domains, test items, test design – limited adaptive, 
infrastructure needs).

✓ Rich background questionnaire administered to students 
✓ Socio-economic indicators

✓ Learning experiences in school

✓ Attitudes and behaviours (subject specific + domain general)

✓ Well-being

✓ Questionnaires of school principals and parents

✓ Ad hoc student questionnaires: ICT, educational careers



https://www.oecd.org/pisa/data/2022database/ 

PISA Databases and Analysis

https://www.oecd.org/pisa/data/2022database/


PISA Databases and Analysis



PISA Databases and Analysis



FROM GENDER GAP TO GENDER GAPS IN 
WHAT TO GENDER GAPS IN WHAT, WHEN, 

AND WHERE



WHAT



Gender gaps in achievement at age 15
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Score point difference (boys-girls)

Source: OECD, PISA Databases 2022, 2015 and 2012.
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Source: OECD, PISA Databases 2022, 2015 and 2012.
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WHEN



Evolution of gender gaps between primary and young 

adulthood
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BORGONOVI, F., CHOI, A. & PACCAGNELLA, M. (2021) The evolution of gender gaps in numeracy and literacy between childhood and young adulthood. Economics of 

Education Review

https://doi.org/10.1016/j.econedurev.2021.102119


Evolution of numeracy gender gaps across the 

distribution
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BORGONOVI, F., CHOI, A. & PACCAGNELLA, M. (2021) The evolution of gender gaps in numeracy and literacy between childhood and young adulthood.

Economics of Education Review
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https://doi.org/10.1016/j.econedurev.2021.102119


Gender differences in performance decline in reading, 

PISA 2009

BORGONOVI, F., & BIECEK, P. (2016) An international comparison of students’ ability to endure fatigue and maintain motivation during a 

low-stakes test. Learning and Individual Differences 49:128-137.

https://ac.els-cdn.com/S1041608016300851/1-s2.0-S1041608016300851-main.pdf?_tid=1b304209-86d8-444e-98a5-128c7f8d1881&acdnat=1528452215_163ed584e58ae52519f351f17e154629
https://ac.els-cdn.com/S1041608016300851/1-s2.0-S1041608016300851-main.pdf?_tid=1b304209-86d8-444e-98a5-128c7f8d1881&acdnat=1528452215_163ed584e58ae52519f351f17e154629


Performance decline predicts educational qualifications 

among both genders, PISA 2000 and longitudinal follow-ups

BORGONOVI, F., FERRARA, A., & PIACENTINI, M. (2021) Socio-Emotional Skills and Educational Attainment: Cross-Country 
Longitudinal Evidence. Journal of Adolescence

Notes: The figure shows estimates of the effect of a 1 standard deviation change in the performance decline index. Estimates are presented with 95 percent confidence intervals. Model 1 controls 

for students' gender, immigrant background, age at test, school grade at test, whether they spoke the language of instruction at home, parental occupational class (isei score) and whether they had 

a parent with tertiary education. Model 2 also controls for self-reported perseverance for Denmark and Switzerland and for self-reported effort in the test for Australia. 

https://doi.org/10.1016/j.adolescence.2021.08.011
https://doi.org/10.1016/j.adolescence.2021.08.011


WHERE



The gender gap in literacy, PISA and PIAAC 2012
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Note: The PISA main sample refers to 15 and 16-year-olds. The PIAAC main sample refers to 16-20 year-olds (to increase the country specific sample size for PIAAC). The 

dark dot represents the estimated gender gap (F-M) expressed as a Cohen’s d in PISA. The light dot represents the estimated gender gap (F-M) expressed as a Cohen’s d in 

PIAAC. Confidence Intervals at the 95% level for each estimate are presented.

Borgonovi, F. (2022). Is the literacy achievement of teenage boys poorer than that of teenage girls, or do estimates of gender gaps depend on the test? A comparison of 

PISA and PIAAC. Journal of Educational Psychology, 114(2), 239–256. https://doi.org/10.1037/edu0000659

https://psycnet.apa.org/doi/10.1037/edu0000659


NEW MEASUREMENT POSSIBILITIES



Log-files: A by-product of computer-based delivery

• Log files store traces of the communications between a user 
interface and a server

• Can potentially record all interactions between the respondent 
and the testing platform

• XML language – strings of text
– Messy, unformatted, difficult to analyse

– Mostly designed to serve the purposes of software developers

• Increasing interest in the use of log files from large-scale 
assessments
– Methodological interest

– Substantive interest



To keep in mind…

• The analysis of log files in social research in education is 
opportunistic

• So far, log files were not collected and designed to be 
analysed in this way and they do not respond to any 
theoretical model of human cognition (with some 
exceptions – see VOTAT items in PISA 2012)



Why are log-files valuable?

• Enrich the set of information we can collect and to do so 

cheaply

• Enable to “observe” test-takers’ behaviour

– Problem-solving strategies and ‘non-cognitive skills’

• Can help item developers to understand why some items do 

not work

• Useful to monitor fielding of the survey in real time



Weaknesses

• Not everything we would like to observe is recorded in log files

• Content and interpretation of log files inherently item-specific

• Adaptive testing: respondents assigned to any single items are 

not representative of any population

• Use and interpretation depend on access to confidential items



Complementing log files with physical measurements 

and observations

MADDOX, B., BAYLIS, A.P., FLEMING, P., ENGELHARDT, P.E., EDWARDS, S.G., & BORGONOVI, F. (2018)  Observing response processes with eye tracking in international 

large-scale assessments: evidence from the OECD PIAAC assessment. European Journal of Psychology of Education, 33(3): 543-558. 



THANK YOU
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