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PURPOSE OF THE FIELD TRIAL DATA ANALYSIS 

1. The Programme for International Student Assessment (PISA) 2015 Field Trial (FT) data will be 
used to evaluate the psychometric properties of the questionnaire items and scales that were tested in all 
participating countries. This includes information from the Student Questionnaire (StQ), School 
Questionnaire (ScQ), and international option questionnaires, i.e. Information and Communication 
Technology Questionnaire (ICT), Educational Career Questionnaire (ECQ), Parent Questionnaire (PaQ), 
and Teacher Questionnaire (TcQ). 

2. The purpose of the analyses is to gather evidence supporting decisions about which scales and 
items to retain for the Main Survey (MS) in 2015. Due to the assessment design,  it will be necessary to 
select scales and items for the MS (i.e. reduction of four booklets of the CB-StQ to one, see Figure 1), 
also to reduce assessment time of the ScQ and TcQ.  

Figure 1. Spiralling design used for computer based assessement (CB) in the 2015 FT. For paper based 
assessment, only one booklet will be used for all students in the FT. 

Common 
questions 
administered in all 
booklets 

All 4 booklets (approx. 1950 students per CB country) 

Questions 
administered not 
in all booklets 

Only booklet 1 
(approx. 490 
students) 

   

 Only booklet 2 
(approx. 490 
students) 

  

  Only booklet 3 
(approx. 490 
students) 

 

   Only booklet 4 
(approx. 490 
students) 

 

Questionnaire development for the PISA 2015 Field Trial aimed at a broad coverage of policy issues, 
organised by 19 modules which were firmly based on state-of-the art research on educational policy and 
educational effectiveness. For details, please refer to the PISA 2015 Framework for Context Assessment. 
Section 1.3 from this document provides a clear definition of core content which needs to be addressed in 
the MS, most of which has already been used in previous cycles. Adding to this core background 
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information, particular emphasis was placed on modules that were judged as high priority by the 
participating countries. Altogether, the selected MS content should allow for assessing some information 
on all modules, while providing more in-depth information on prioritised modules. 

3. As can be seen in Figure 2, modules are represented by certain constructs. These in turn are 
measured by scales or indices using several items or one-item questions (i.e. gender). For the purpose of 
innovation and optimisation, multiple measures were implemented for some of the constructs.   

Figure 2. Structure of modules, constructs, scales or indices, and items in the FT.  

 

 

 

 

 

4. Accordingly, information from the FT will be used for 

• selection of constructs within each module; 
• selection of measures (scales or indices) for a given construct, and 
• selection of items within scales or indices.  

5. The questions to be addressed concern 

• distribution, reliability and validity of items, indices and scales; 
• cross-cultural comparability/validity of items, indices and scales; 
• amount of variance allocated at the individual, school, and country level, and validity of the 

measures on the respective level;     
• time and length of scales and questionnaires; 
• sensitivity to response bias and missing patterns. 

6. Additionally, general methodological aspects of questionnaire design will be considered (see 
below, “Methodological experiments”). Finally, any cultural or policy concerns would be taken into 
account in the final decision-making process (e.g., countries probably not implementing or students not 
responding to questions on physical and emotional well-being).  

TIMELINE 

7. According to the current timeline, FT data for a subsample of early-testing countries will be 
made available to Core 6 by the end of July 2014. This should include 34 countries. Data for another 30 
countries will be made available by the end of August 2014. 

8. Due to the fact that countries will submit their data on a staggered timeline, FT data analysis 
will have to be based on a sample of countries rather than on all countries. Data analysis will need to take 

Module 
Construct 1 

Construct 2 

Scale/Index 1 

Scale/Index 2 

Item 1 

Item 2 
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place within approx. six to eight weeks. Thus, analysis of core content for which psychometric quality 
was already proven in previous cycles, will focus on a restricted set of methods. This also applies to low-
priority modules. Only new material from high-priority modules will be analysed using advanced time-
consuming methods.  

9. Suggestions for the MS will be presented to  

• NPMs (in written form) end of September 2014, with possibility to review MS 
questionnaire proposals until October 15th, 2014;  

• TAG, QEG, SEG, and CPEG during their respective meetings in October 2014, and 

• PGB and NPMs at their meetings in early November 2014. 

FOCUS OF ANALYSIS 

10. Core 6 will collaborate with Core 2 and Core 3 in running standard analyses for all scales, 
including core content and low-priority modules. These include  

a. Descriptives/Frequencies (Core 3/Core 6) 

As part of the data cleaning process, countries will receive descriptive analyses for all of their 
questionnaire material (i.e. country reports). This includes distribution measures and frequencies 
of categories. Thus, countries can follow up on the amount of responses in each category, 
including missing data, to analyse them on a national level. Validity checks will be required for 
specific questions, i.e. number of boys and girls in a school and age distribution. 

b. Performance data of electronic questionnaires (Core 6/ Core 2) 

For all online questionnaires, performance data will be available from the electronic assessment, 
providing number and duration of visits, and loading time. This information will be aggregated on 
the country level. This enables the analysis of assessment time for the different instruments. 
Results will be used to optimise the MS instruments. 

c. Reliability and validity of new items and trend items (Core 6) 

The following methods will be used to determine the quality of the questionnaire scales. Results 
for trend items will be compared to results from previous cycles of PISA when applicable: 

1) Reliability (Cronbach’s Alpha and item-total correlation) for the total sample, and for each 
country separately  

2) Exploratory factor analysis (EFA) for new scales (oblique rotation) 
3) External validity, i.e. correlation with an overall cognitive score and, if feasible, and non-

cognitive outcomes such as enjoyment of science.  
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ADVANCED ANALYSIS  

11. Two sets of tasks require further attention and more advanced methods in the FT analyses, that 
is priority modules and methodological experiments.  

PRIORITY MODULES 

12. Based on the modular concept for the PISA 2015 questionnaires, the QEG and the PGB pointed 
out a number of thematic modules that should be focused to further develop the theoretical framework 
and measures. These modules are, in the order of priority:  

• M19 – Assessment, evaluation and accountability 
• M2 – Science teaching practices 
• M4 – Science-related outcomes: Motivation, interest, and beliefs 
• M12 – Learning time and Curriculum 
• M10 – General behaviour and attitudes 
• M15 – Leadership and school management 
• M1 – Teacher qualification and professional knowledge 
• M3 – School-level learning environment for science 
• M7 – Student, family, and home background  
• M9 – Educational pathways in early childhood 

13. Questionnaire material of these modules needs to be examined particularly closely in the FT. 
This is due to two reasons. For one, most new measures were newly or further developed for these 
priority modules. Secondly, the framework includes certain relations of the measures given for each 
module and certain relations of measures across modules. FT analyses therefore guide the selection of 
relevant constructs that can still cover the partial module frameworks in the MS instruments.   

 

14. The advanced analysis for this purpose may include the following: 

a. Confirmatory factor analysis (CFA) of scales 

CFA is suggested to be used for scales with a large number of items that were newly developed based on 
a theoretical model of multidimensional constructs to be assessed within one question, and now need to 
be shortened for the MS (e.g., teaching practices). A one-dimensional model may be compared to a multi-
dimensional model based on theoretical assumptions. Model fit will be judged by information indices 
such as BIC.   

b. Multigroup CFA (configural, metric and scalar invariance) 

Multigroup CFA may be carried out to establish cross-cultural equivalence for non-cognitive outcome 
measures (e.g., epistemological beliefs).  

c. Decomposition of variance on the different levels of analysis (student, school, system) 

PISA assesses students in schools nested in countries. This natural multi-level structure is represented in 
the data and influences what analyses can be conducted and what questions can be answered. For some of 
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the constructs, the FT data will therefore be analysed with regard to the allocation of variance on the 
different levels of analysis. If different measures were used to assess a construct, results will serve to 
decide which measure will best answer respective research questions. The analysis of variance on 
different levels is particularly important for the international option TcQ, which includes some questions 
presented in a comparable or even identical format to questions in the ScQ.  

d. Additional validity data 

Convergent or discriminant validity shall be reported, i.e. intercorrelation between questionnaire scales 
that are supposed to measure the same or another construct. For certain measures, correlations with 
selected context factors (for students: mostly gender, in some cases migration status or language spoken at 
home, science courses taken; for teachers: initial education, subject taught) may be checked as well. 

METHODOLOGICAL EXPERIMENTS 

15. In addition to in-depth examinations of high priority module measures, methodological 
experiments need further attention in the FT analyses. The PISA FTs have always been used to gain 
insight into more methodological issues on questionnaire design and question format reliability and 
validation. The PISA 2015 FT also includes a number of these methodological experiments, because the 
introduction of computer-based delivery for PISA 2015 and new question types in PISA 2012 led to a 
number of concerns about their reliability and validity. To gain empirical evidence, students have been 
randomly assigned to different questions or formats in the FT. Results will serve to further improve the 
overall layout of the questionnaires, question order, question formats and wording.  The study design was 
approved by the QEG and the TAG. The following list presents the experiments in the order of priority. 
Experiments 1-3 have been identified as being especially important. Given the tight timeline, evaluation 
of experiments 4-8 may be postponed until 2015.  

Order of answer categories 

16. Previous PISA cycles did not implement a uniform and consistent strategy for the order of 
answering categories. Inclusion of a variety of trend measures from different cycles resulted in 
differences in increasing and decreasing answering scales for PISA 2015. Previous research results cannot 
indicate which effects this might have on answering behaviour. The PISA 2015 FT results will therefore 
be further studied to analyse differences in the answering behaviour to two identical questions which have 
a reversed order of answering categories. The knowledge gained will be applied to design a common 
strategy for the MS.  If the results show the order of categories to have no significant impact, trend 
questions may be changed to align with current practices of item writing. (This experiment was judged as 
very important by the TAG.)     

Validity of new, computer-specific formats 

17. The computer-based platform was used to introduce new question templates that might increase 
response rates or correctness of answers (e.g., sliders for number rays, pie charts to visualise percentages, 
drop-down menus as an alternative to open text entry). Routings in the questionnaires allowed for 
randomly rotating the original format and the innovative format across participants. The FT analyses 
facilitate the decision on which format delivers the most reliable and complete data and should be retained 
in the MS.  
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Innovations in measuring the student, family, and home background 

18. The transfer of all assessments to a computer-based platform and thus a change in answering 
formats led to considerations how students’ background, one of the most important reporting categories in 
PISA, can still be assessed reliably and in a way comparable to previous cycles (to enable trend 
reporting). Also, an increase in within-country and across-country variance in measures that assess the 
students’ socio-economic and cultural backgrounds would invoke questions about the feasibility of the 
current approach. The PISA 2015 FT therefore implemented all trend material with as little change as 
possible and additionally introduced new measures to test for possible improvements. The FT data will be 
analysed with regard to possible replacements for questions that are less reliable in the current computer 
format than they used to be in a paper-pencil assessment, and the FT data will also be used to further 
develop the involved constructs and reported categories. 

New item formats supporting cross-cultural comparability 

19. Innovative item formats that were already used in PISA 2012 to increase intercultural 
comparability of results are also further investigated. The analyses will focus on a comparison of 
participants’ answers on forced-choice vs. Likert-type items, and the application of anchoring vignettes.  
When using anchoring vignettes, participants are usually asked for a self-assessment on a specific 
characteristic like test anxiety and – in almost the same wording – an assessment for hypothetical persons 
described by written vignettes on that same characteristic. The hypothetical person is described as 
someone just like the respondents themselves in all other aspects. These vignettes are viewed as being 
positioned on an ordered scale, for example ranging from least to most anxious. For the self-assessment 
and for the assessment of each hypothetical person described in the vignettes, respondents are given the 
same set of ordinal response categories, for example: (1) strongly disagree, (2) disagree, (3) agree, and (4) 
strongly agree. Thus, the categorical self-assessment can be recoded relative to the set of vignettes. This 
kind of adjustment was already implemented in the PISA 2012 database. The QEG, however, has asked 
for more data on the validity of these adjustments.  
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Level of assessment for constructs related to classroom teaching and learning 

20. PISA includes questionnaires on school level and on student level, but most learning processes 
reported by students happen at the classroom level – which is not assessed. This discrepancy was picked 
up to systematically vary the measure of disciplinary climate, which since PISA 2000 has been used to 
assess the classroom learning context across students. The comparison of answers regarding the school in 
general, a certain course, and a certain lesson should facilitate decision-making on the most reliable and 
best possible level of assessment of classroom-related constructs in PISA. 

Validating different perspectives on a given construct  

21. Some of the questions on school climate, school management, and science teaching were 
implemented in different questionnaires (e.g. the TcQ and ScQ or the TcQ and the StQ). A comparison of 
the results will serve to determine the specific validity of each perspective. In some cases, different 
perspectives might be complementary to each other. Sometimes, the single best source of information 
may be identified. This would help reduce the overall workload for all participants and keep data quality 
standards at a maximum.  

Priming effects  

22. There is some methodological evidence that the order of information provided in a 
questionnaire may determine item parameters. Several experiments have been designed to check in how 
far such priming effects exist in PISA, and whether they are culture-specific. The priming effect will be 
researched with the help of rotated items in Situational Judgment Questions, and by varying the order of 
(i) anchoring vignettes and (ii) the self-assessment they are related to. Also, the effect of placing questions 
in the context of international comparison can be checked through an experiment implemented in the 
Teacher Questionnaire.  

Irregular response patterns 

23. Core 6 intends to implement checks that can identify irregular response patterns. These would 
be tested on FT data and may become part of the quality check in the MS. 

CHOOSING MS QUESTIONNAIRE CONTENT 

24. The following are proposed principles for selection of the MS questionnaire content, based on 
FT data: 

• The core content (as defined in the Framework for Context Assessment, section 1.3) will be 
included unless there are clear indications of measurement problems.  

• Modules which were rated as high-priority areas by the participating countries will come second.  

• All questions and items must have proven measurement quality (reliability, appropriate factor 
loadings, no abnormality in missing responses), no disproof of validity, and they should work 
well across cultures. 

• Questions that serve the needs of multiple modules are preferred for reasons of efficiency. 
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• If there are two or more similar constructs, all but one will be dropped. Constructs will be 
retained that have a stronger relation to student assessment results. 

• If a construct is assessed from two different perspectives (such as school policies related to 
evaluation, addressed in parallel in the ScQ and in the TcQ), the perspective which has better 
psychometric quality will be retained.  Short questions will be preferred to longer questions. 
Whenever possible, the number of items per question will be reduced based on Field Trial results.  
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