
Consequences of the globalization of science testing: A European case study 
 

Subject/problem 
The increasing globalization of many aspects of modern life also affects education, since 
cooperation and competition across cultures are often grounded in the character and quality of 
educational systems. In some countries, commercial and political pressure has even led to the 
marketization of education. Consequently, to be competitive, national policymakers have 
sought tools for gathering information about the comparative performance of their own 
educational systems. 
 With this increase in interest in comparative education, international tests such as the 
Trends in International Math and Science Study (TIMSS) and Program for International Student 
Assessment (PISA) have grown in importance. During the past 15 years in Europe, the 
dissemination of the results from the TIMSS (Gonzales, P., et al., 2008) and PISA (OECD, 2010) 
and international surveys such as ROSE (Relevance of Science Education) (Sjøberg, S. & 
Schreiner, C., 2010) have increased calls for enhanced science teacher professional 
development. Improved teacher education both in curriculum and pedagogy has been a 
suggested response to a lack of student interest and performance among large percentages of 
secondary science students (Osborne, J. & Dillon, J., 2008). Partially in response to these calls 
for change, the European Commission has sponsored improved teacher professional 
development within the Seventh Framework Program (FP7) through various projects. 
 PISA was designed to provide a basis for nation states to assess themselves in order to 
‘…understand the relative strengths and weaknesses of their educational system.’ (OECD, 2004, 
p. 22).  It differentiated itself from TIMSS, which preceded it, with an assessment framework 
based on universal definitions of disciplinary literacies in modern economies of participating 
members, not the shared science curricula of TIMSS (Authors, 2010; Authors, 2011). These 
definitions and the PISA results which address them have sometimes become determining 
factors in establishing national policies. However, the PISA standard is independent of country 
differences and does not consider actual educational systems. The consequence has sometimes 
been a forced alignment of individual country’s educational goals and systems with the PISA 
framework. The problem is that PISA results cannot be used by teachers as tools for monitoring 
and improving their own practice, because they do not have access to the test items, while the 
results are used by policy makers for monitoring and changing educational systems. 
Consequently, there can be tension between the teachers’ and policy maker’s use of this 
information for pedagogical purposes in the classroom and the legitimate need for information 
about the performance of an educational system to inform policy. 
 This study examines the consequences of the uses which these two constituencies make 
of the large scale test results from PISA in a European case study context. A systematic analysis 
looks at influences both on teachers and teaching as well as at educational systems at the 
national level. Comparisons are made between the degree to which the PISA science 
assessment framework and test system are in accordance with the educational goals in science 
for a representative group of European countries. The consequences of this alignment and 
therefore the relevance of PISA results as a catalyst for the educational actions taken are 
discussed. Any differences are crucial when considering curricular relevance, validity and the 
use of PISA as an agent of change at national levels. 



The research questions are: 
Q1. To what degree is the PISA framework in accordance with the national science 
literacy intentions for a representative group of European countries? 
Q2. To what extent is the PISA testing format in alignment with the assessment 
culture for these European nations? 
Q3. Do the PISA test and protocols provide a valid assessment of scientific literacy 
in these European nations? 

 
Design/procedure 
Question Q1 was examined through analytical text comparison of goal categories, content, 
contexts and priorities. Concept maps of national statements of scientific literacy (SL) and of 
the PISA SL statement were made to facilitate comparisons. Research question Q2 was 
investigated through interviews in each country and an in-depth look for one country using a 
survey of a representative sample of science teachers (N=1159). Q3 was investigated by 
interviews with science educators in each country and for one country, a focus re-assessment 
as follows: 
Tasks for the re-assessment:  
In good time ahead of the PISA 2006 test the authors had access to the PISA 2006-units and 
settled upon three tasks for the research ( S465 Climate Zones, S478 ‘Antibiotics’, S447 
Sunscreens). They were chosen because they reasonably span the science subjects, the PISA 
contexts, and competencies and knowledge categories from the PISA-framework. Furthermore, 
all three units were relevant to the country’s Curriculum, One of the units (S447) had the 
additional advantage that it was about a lab experiment, and its paper-and-pencil-questions 
could easily be integrated into a performance-task. Semi-structured interview-manuals were 
elaborated for each unit. Additional units were picked as controls for test-retest-effects (see 
below). 
The sample of students:  
The country’s PISA-consortium helped us draw a stratified sub-sample of their PISA2006-
population, 120 students from 30 schools within the larger capitol area. All of these were re-
tested with a socio-cultural oriented test format 2-8 weeks after their participation in PISA2006. 
The re-test-design: 
Each re-test-session lasted two hours and was comprised of three components: 

1. PISA-like-paper-and-pencil-test: A number of units were tested in the original format to 
control for improved performance due to test-retest-effects. 

2. Dialogic assessments: Semi-structured interviews with individual students about units 
S465 and S478. Interviews were conducted by trained research assistants and involved 
the use of relevant artifacts. Each interview lasted one half of an hour and was video-
taped. 

3. Performance-oriented assessment with peer-dialogue: The S447-unit was hands-on with 
student-pairs interacting with a research assistant. Typically this part took half of an 
hour, and it was also video-taped. 

 
Data analysis 
All video-tapes were analyzed by at least two researchers, and with dual analytic focus: 



1. Direct PISA-comparison:  The country’s PISA-consortium helpfully delivered the original raw 
PISA-scores for the sub-sample. To obtain scores the much richer qualitative data was 
quantified, holding students multidimensional, dialogic and practical performances against the 
original PISA-scoring criteria. In this way rich information on students’ capacities were ‘dumbed 
down’ onto the one-dimensional PISA-scale, where only pre-defined responses gave credit. 
Scores were discussed, clarified and inter-rater-correlations secured. Finally, we compared our 
scores and the original PISA score for each item (using ANOVA-procedures), and total scores 
were compared using Rasch-analysis.  
2. The PISA-transcending analysis: Here students’ knowledge from a broader socio-cultural 
perspective was analyzed, including their use of scientific vocabulary, their ability to explain and 
to argue, as well as their use of artifacts. Furthermore, PISA-transcending was mapped, but 
unit-relevant knowledge that students might enter during interviews (e.g. additional knowledge 
from the curriculum). Finally, as a supplement to the PISA-comparison instances where 
students would achieve correct scores from PISA-criteria using wrong arguments or wrong 
scores despite being able to make correct arguments were pinpointed. 
 
Findings and analysis 
For Q1, concept maps of scientific literacy statements from PISA 2006 and a representative 
group of European countries were used to reveal similarities and differences in national 
statements. In Figure 1, the PISA SL is mapped on the left and on the right is an example of a 
map from one of the European countries in the study. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
The comparisons showed many more differences than similarities with all country maps 
uniquely reflecting national priorities. For example, several countries SL statements could be 
seen to heavily emphasize the acquisition of science knowledge while others mostly science 
processes. This general lack of concordance and the implications for the use of PISA results for 
both internal educational assessment and international comparisons is discussed. 
 An in depth look at one country’s comparison with PISA 2006 showed that they had a 
relatively high curricular relevance with PISA in that content and contexts overlapped 
considerably. But a distinctive feature of that country’s curriculum is that it is less orientated 
towards the narrow standards in PISA and therefore created a notable lack of coincidence with 
PISA items. 
 For Q2, teacher use of test formats were compared to the PISA test format in the 
countries and found to be basically familiar to teachers and students. Implied hypotheses as to 
the negative effects of unfamiliar test protocols on PISA results were unsubstantiated.  
However, the research also showed that even given this basic familiarity of its test methods, 
specific choices of test-format and restricted scoring criteria shape the ‘results’ of PISA 2006. 
 The analysis for Q3 showed that interviews generally improve students’ performances 
when measured against the original PISA-criteria. PISA’s paper-and-pencil format was not able 
to capture all aspects of knowledge that its scales credit. At the same time, the study’s PISA-
transcending analysis opened a new window into student performance, and judged against 
almost all of these more profound socio-cultural criteria, a picture of students’ performances 
tended to be worse than painted by PISA 2006. 
 
Contribution to the teaching and learning of science 
This study has clarified the relationship between assessment and curriculum in a representative 
sample of European countries. The advantages and disadvantages of large scale comparative 
assessments are examined in terms of the European sample in general and one focus country in 
particular. Caveats about the degree to which these assessments are relevant and useful in 
performance assessment have been made and should be useful to educators. In the case of 
PISA, educators as well as policy makers should use test results with caution for either intra or 
international decisions about students’ scientific literacy. They need to compare and contrast 
their national statements of scientific literacy with that of PISA, as well as the concordance 
between the PISA scoring criteria and those typically used in their country. Having revealed the 
limited view afforded by PISA’s post-positivist test-procedures, warnings against making major 
reforms in schooling on the basis of the PISA findings alone can be advised, since genuine 
strengths and problems may be obscured by PISA scores. 
 
How the paper will contribute to the interests of NARST members 
Since at total of 74 countries took part in the 2009 version of PISA (65 in 2009 and 9 in 2010) 
most NARST members come from participant countries. Consequently, there should be broad 
interest among NARST members in this case study of PISA in a group of European countries 
which illustrates the diversity of nations tested. While most nation states recognize both the 
value of results from international tests such as PISA, they are also aware of potential 



problems. This analysis of PISA alignment and testing formats in some countries clarified by an 
in-depth study of validity in one European country will provide NARST members with some 
research-based perspectives for using international testing results for both local and national 
educational decisions. 
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