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PISA Surveys: Seeking for Answers 

Background 

 OECD, Every 3 years from 2000,  
15 year olds, Non-curricular = real-life 

  400 000+ pupils, 30-60+ countries,  
 Extensive data collection, elaboration 

  Ranking lists & Intense debate 

 
Foreground 

  Accepted ”proof” of educational status/school status 

  Big & costly enough to be the truth (compare Wikiality) 

  But…not really accepted by the academic community: 
 Issues with equivalence… 



Sweden 

Switzerland 



 



Survey Sampling: Design 

 2-folded design 

 2 stage survey sampling: schools and pupils  
Schools sampled according to a stratified PPS 

 Clusters of test packages (”booklets”) 
Randomization pattern of 4 cluster areas in three 
main fields: mathematics, reading & science 
 

 

 

 

 

 
Table based on Baird et al. (2011) 

 

Area 2000 2003 2006 2009 2012 2015 

Reading Major Minor Minor Major Minor Minor 

Maths Minor Major Minor Minor Major Minor 

Science Minor Minor Major Minor Minor Major 



Survey Sampling: Design 

  Target age 15: age vs. schooling years 

  a) Curricular years, b) reception years, c) repetition 

 PISA applies time-window of birth 

 Large variability in a, b c 

  Intra-country vs. inter-country comparability 

 

   Demographical distributions 

 Biased school samples (in both directions!) 

UK upwards, U.S downwards 

Non-response 

 Socio-economic factors 



Survey Items 

- Item Response Theory 
 Differential Item Functioning 

A (possible) consequence of multicultural use of 

basically one unison concept 

1. Language within country:  

Target population and translating population differ 

in semantics 

2. General aptitude test 

3. Contextual diversities between target populations 

 

 

 



Survey Items 

- Modeling/Scaling 
 The Rasch Model – Lost in Translation? 

 
 𝑃𝑖(𝑌𝑖 = 𝑦𝑖 Θ = 𝜃 =

exp 𝜃−𝑏𝑖

1+exp 𝜃−𝑏𝑖
 

      
1) Local indepedence between questions 
2) No DIF:   𝑌𝑖 ⊥ (Country & Auxilliary information)| Θ 
  

Difficulty  𝑏𝑖 is considered fix:  assumptions valid? 
Can items be non-sensitive to translation? 
Dodgy items country-wise. Language causality 
assumption 
 

 Data Augmentation – Plausible Values 

    Minor areas through Majors as anchor 
    Input Vector based on 𝜃.  Bayesian approach 

 

 



The Swedish Case 

- The Most Remarkable Case? 
 Years 2000/2003: 

Sweden significantly above OECD PISA average 

8/9 OECD countries significantly better than SWE 

 

  Years 2006/2009: 

 Sweden not significantly outside OECD PISA avg. 

     10/14 OECD countries significantly better than SWE 

 

 Year 2012: 

 Sweden significantly below OECD PISA avg. 

 25 OECD countries significantly better than SWE 



The Swedish Case (con’t) 

Percentage of central exam fails of Swedish 9th graders between [1998, 2012] 



To Conclude 

 PISA surveys are big and elaborated, high effort 

 PISA offers comparisons with some loose ends: 

Samples & Items afflicted with issues 

 Item Response Theory not well addressed 

 The Swedish Case: no reasons identified 

 No self-assessment/criticism by the OECD/PISA 

 Survey conditions rather diversified 

 Could it be done better?  Should it be done at all? 

Perhaps too many dimensions? 
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