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Introduction

The PISA assessment establishes certain data collection requirements that are common to all PISA participants. 
Test instruments include the same test items in all participating countries, and data collection procedures 
are applied in a common and consistent way amongst all participants to help ensure data quality. Test 
development is described in Chapter 2, and the data collection procedures are described in this chapter.

As well as the common test elements and data management procedures, the opportunity also exists for 
participants to adapt certain questions or procedures to suit local circumstances, and to add optional 
components that are unique to a particular national context. To accommodate the need for such national 
customisation, PISA procedures need to ensure that national adaptations are approved by the consortium, 
are accurately recorded, and where necessary the mechanisms for re-coding data from national versions 
to a common international format are clearly established. The procedures for adapting the international 
test materials to national contexts are described in chapter two and the procedures for adapting the 
questionnaires are described in Chapter 3. The mechanisms for re-coding data from national versions to a 
common international format are described in this chapter.

As well as planned variations in the data collected at the national level, the possibility exists for unplanned 
and unintended variations finding their way into the instruments. Data prepared by national data teams can 
be corrupted or inaccurate as a result of a number of unintended sources of error. PISA data management 
procedures are designed to minimise the likelihood of errors occurring, to identify instances where errors 
may have occurred, and to correct such errors wherever it is possible to do so before the data are finalised. 
The easiest way to deal with ambiguous or incorrect data would be to delete the whole record containing 
values that may be incorrect. However, this should be avoided where possible since the deleted records 
results in a decrease in the country’s response rate. This chapter will therefore also describe those aspects of 
data management that are directed at identifying and correcting errors.

The complex relationship between data management and other parts of the project such as development 
of source materials, instrument adaptation and verification, as well as school sampling are illustrated in 
Figure 10.1. Some of these functions are located within national centres, some are located within the 
international consortium, and some are negotiated between the two. 

Figure 10.1
Data management in relation to other parts of PISA  
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Data management procedures must be shaped to suit the particular cognitive test instruments and background 

questionnaire instruments used in each participating country. Hence the source materials provided by the 

consortium, the national adaptation of those instruments, and the international verification of national 

versions of all instruments must all be reflected in the data management procedures. Data management 

procedures must also be informed by the outcomes of PISA sampling procedures. The procedures must 

reliably link data to the students from whom they came. Finally, the test operational procedures that are 

implemented by each national centre, and in each test administration session, must be directly related to 

the data management procedures.

In summary, the data management must ensure that each student taking the PISA test is known, that the 

particular questions to which each student responds are known, and that the data generated by each student 

are the most accurate reflection possible of the responses provided by the student, and end up in the right 

cells of the final database.

Figure 10.1 illustrates the sequence of major data management tasks in PISA, and shows something of 

the division of responsibilities between national centres, the consortium, and those tasks that involve 

negotiation between the two. This section briefly introduces each of the tasks. More details are provided in 

the following sections.

First, ACER provides the data management software KeyQuest to all national centres. KeyQuest is generic 

software that can be configured to meet a variety of data entry requirements. In addition to its generic 

features, the latest version of KeyQuest was pre-configured specifically for PISA 2006.

After the national centres receive KeyQuest, they carry out student sampling and they implement KeyQuest 

modifications as a part of preparation for testing. By that time the variations from the core PISA sampling 

procedures such as national and international options (see Chapter 6) and the proposed national adaptations 

of the international source instruments (see Chapter 3 and Chapter 6) were agreed with consortium and all 

national versions of instruments have been verified.

Following test administration and coding of student responses, national centres are required to enter the 

data into KeyQuest, to perform validity reports to verify data entry, and to submit the data to ACER.

As soon as data are submitted to ACER, additional checks are applied. During the process of data cleaning, 

ACER sends cleaning reports containing the results of the checking procedures to national centres, and asks 

national centres to clarify any inconsistencies in their database. The national data sets are then continuously 

updated according to the information provided by the national centres. The cleaning reports are described 

in more detail below.

Once ACER has received all cleaning reports from the national centres and has introduced into the database 

all corrections recommended in these reports, a number of general rules are applied to the small number of 

unresolved inconsistencies in the PISA database.

At the final data cleaning stage national centres are sent the initial analysis reports containing cognitive test 

item information and frequency reports for the contextual questionnaires. The national centres are required 

to review these reports and inform ACER of any inconsistencies remaining in the data. Further recodings are 

made after the requests from the national centres are reviewed. At the same time sampling and tracking data 

is sent to Westat, analysed and when required further recodings are requested by Westat and implemented 

at ACER. At that stage the database is regarded as final, and is ready for submission to the OECD.
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KeyQuest

KeyQuest is PISA’s overarching data management tool. It is data management software that is dispatched 

to national centres before testing. KeyQuest is designed to facilitate student sampling, data entry and data 

validation. 

KeyQuest was preconfigured with all the PISA 2006 standard instruments: cognitive test booklets, background 

and contextual questionnaires, and student tracking instruments that are derived following implementation 

of the school sampling procedures. However, it also allows for instrument modifications such as addition 

of national questions, deletion of some questions and modification of some questions. A prerequisite for 

national modification of KeyQuest is consortium approval of proposed national adaptations.

KeyQuest produces error messages when information is entered that violates its data validation rules, 

and it also generates validity reports. Validity reports list inconsistencies within the data and national 

centres are required to resolve these inconsistencies before they submit the data to ACER. In addition, the 

optional procedures for double entry of data and double coding of occupational data were developed and 

implemented by some national centres.

The use of the various KeyQuest functions by national centres is described in the next section.

Data management at the national centre

National modifications to the database
PISA’s aim is to generate comparable international data from all participating countries, based on a common 

set of test instruments. However, it is an international study that includes countries with widely differing 

educational systems and cultural particularities. Due to this diversity, some instrument adaptation is required. 

Hence verification by the consortium of national adaptations is crucial (see Chapter 3). After adaptations to 

the international PISA instruments are agreed upon, the corresponding modifications in KeyQuest are made 

by national centres.

Student sampling with KeyQuest
Parallel to the adaptation process national centres sample students using KeyQuest. The student sampling 

functionality of KeyQuest was especially developed for the PISA project. It uses a systematic sampling 

procedure by computing a sampling interval. KeyQuest samples students from the information in the list 

of schools. It automatically generates the student tracking form (STF) and assigns one of the rotated forms 

of test booklets to each sampled student. In the process of sampling, KeyQuest uses the study programme 

table (SPT, see Chapter 3), and the sampling form designed for KeyQuest (SFKQ, see Chapter 4) verified 

during adaptations and imported into KeyQuest.

The student tracking form and the list of schools are central instruments, because they contain the information 

used in computing weights, exclusion rates, and participation rates. Other tracking instruments used in 

KeyQuest included the session report form which is used to identify the language of test for each student. 

The session report form together with the student tracking form are also used to calculate student age at the 

time of testing.

Data entry quality control
The national adaptation and student sampling tasks are performed by staff at each national centre before 

testing. After testing the data entry and the validity reports are carried out by the national centres.
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Validation rules

During data entry KeyQuest captures some data entry errors through the use of validation rules that restrict 
the range and type of values that can be entered for certain fields. For example, for a standard multiple-
choice item with four choices, one of the values of 1-4 each corresponding to one of the choices (A-D) that 
is circled by the student can be entered. In addition, code 9 was used if none of the choices was circled 
and code 8 if two or more choices were circled. Finally code 7 was reserved for the cases when due to poor 
printing an item presented to a student was illegible, and therefore the student did not have access to the 
item. No other codes could be entered.

Key violations

Further, KeyQuest was programmed to prevent key violations. That is, KeyQuest was programmed to prevent 
the duplication of so called keys, which are usually the combination of identifier codes. For example, a 
record with the same combination of stratum and school identifiers could not be entered twice in the school 
questionnaire instrument.

KeyQuest also allows double entry of the test and questionnaire data and monitoring of the data entry 
operators. These procedures are described below.

Monitoring of the data entry operators 

The data entry efficiency report was designed specifically for PISA 2006 to keep the count of records entered 
by each data entry operator and the time required to enter them. The consortium recommended to all 
countries to use some part of these procedures (as appropriate) to assure quality of the data entry.

Double entry facilities

In addition to that, the consortium recommended that at least 10% of the data was entered twice to assess the 
quality of the data entry. The KeyQuest double entry discrepancies report was designed to detect data entry 
errors by comparing data entered by different data entry operators. It was based on the assumption that the 
same random data entry error is unlikely to appear simultaneously. And therefore most data entry errors would 
be identified as a discrepancy between two parallel sets of data entered by different data entry operators.

Nine countries participated in a double data entry option that was included as part of the PISA 2006 field 
trial, which took place in 2005. In the participating countries double data entry was implemented for 
booklets 5 and 11. The index used to indicate the number of discrepancies was computed as follows:

 10.1
Number of discrepancies

Number of strokes per student x Number of students
D = x 100%

and the results are shown in Table 10.1.

While there was considerable variation between countries, the rate of discrepancies in all of the 
participating countries was low. The worst result was a discrepancy rate of 1.35% including both cognitive 
and attitudinal items. KeyQuest validation rules restricted the possibility of errors. This explains the low 
level of discrepancies.

Further to this analysis a simulation study was conducted that showed that the use of KeyQuest ensured the 
level of data entry errors was sufficiently low not to influence estimates of student achievement. In particular, 
the simulation study showed that if the percentage of discrepancies is lower than 4 percent, neither mean 
achievement nor standard errors of the means are changed significantly. For comparison the largest number 
of discrepancies in the real data from the double data entry option was 1.35% (see Table 10.1, country E).
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Therefore, for the main study the consortium recommended double entry procedures as part of a recruitment 
test for potential data entry operators, and as a means of monitoring the data entry personnel rather than as 
a compulsory procedure for data cleaning (Routitsky & Berezner, 2006).

Double coding of occupational data

Another new optional procedure for PISA 2006 was the double coding of occupational data. The double 
coding allowed national centres a check of the validity of the data and it allowed identification of the areas 
where supplementary coding tools could be improved. The main coding tool was the ISCO Manual (ILO, 
1990) with the small number of additional codes described in the PISA 2006 Data Management Manua1. 
The supplementary coding tools would typically include coding instructions, a coding index, and training 
materials developed at the national centre.

Under this procedure the occupational data from the student questionnaires and parent questionnaires 
(if applicable) were coded twice by different coders and entered into two KeyQuest tables specifically 
designed for this purpose. Then the double entry discrepancies report was generated. The records for which 
there were differences between ISCO Codes entered into the two tables were printed on the report, analysed 
by the data manager and acted upon. The possible actions would be improvement of the instructions if the 
same error was systematically produced by different coders, and/or further training of coders that were 
making more errors than others. Finally, the consortium expected all discrepancies printed on the report to 
be resolved before the data were submitted to ACER.

The national centres that participated in this option commented on the usefulness of the procedures for 
training of the coding staff. The possibilities for analysis by the consortium of the data from this option were 
limited due to the language constraints. One of the results was that those countries that required their coders 
to enter a word description as well as four-digit code had fewer discrepancies than those that required only 
a four-digit code. When analysing the double entry discrepancy reports from the English speaking countries 
the consortium found that when one of two coders entered both the description and code while another 
entered the code only, the discrepancy was mostly due to the second coder being incorrect. This led to a 
reinforcement of the ILO recommendation that procedures should involve entering occupation descriptions 
first and then coding them, rather than coding directly from the questionnaires. 

Validity reports

After the data entry was completed the national centres were required to generate validity reports from 
KeyQuest and to resolve discrepancies listed on these reports before submitting data to ACER.

Table 10.1
Double entry discrepancies per country: field trial data

Country

Number of students Number of discrepancies D

Booklet

5 11 5 11 5 11

A 125 118 132 20 0.66% 0.13%
B 131 134 107 40 0.51% 0.23%
C 166 169 178 223 0.67% 1.03%
D 92 102 3 33 0.02% 0.25%
E 100 101 93 174 0.58% 1.35%
F 123 123 129 77 0.66% 0.49%
G 129 113 167 49 0.81% 0.34%
H 130 125 272 74 1.32% 0.46%
K 110 105 22 22 0.13% 0.16%
Total 1106 1090 1103 712 0.63% 0.51%

Number of items (strokes) 158 128
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The structure of the validity reports is illustrated by Figure 10.3. They include:

•	 Comparison between tracking instruments and sampling verification (tracking instruments, sampling 
verification);

•	 Data verification within tracking instruments (tracking instruments specific checks);

•	 Comparison of the questionnaire and tracking data (stq-stf specific checks, ID checks questionnaires, 
ID checks occupation);

•	 Comparison of the identification variables in the test data (ID checks booklets, ID checks cbas);

•	 Verification of the reliability data (reliability checks).

Some validity reports listed only incorrect records (e.g. students whose data were entered in more than one 
booklet instrument), whilst others listed both incorrect and suspicious records, which were records that 
could have been either correct or incorrect, but were deemed to be in need of confirmation. The resolution 
of discrepancies involved the following steps:

•	 Correction of all incorrect records: e.g. students entered as “Non participant”, “transferred out of school” 
but who were also indicated on the student tracking form as having been tested;

•	 An explanation for ACER as to how records on the report that were listed as suspicious, but were actually 
correct, occurred (e.g. students with special education needs were not excluded because it is the policy 
of the school).

Due to the complexity and significant number of the validity reports, a validity report checklist was designed. 

Figure 10.3
Validity reports – general hierarchy   

Tracking Instruments 
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Resolve discrepanciesResolve discrepancies

Resolve discrepanciesResolve discrepancies
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Data cleaning at ACER

Recoding of national adaptations
When data submitted by national centres arrived at ACER, the first step was to check the consistency of the 
database structure with the international database structure. An automated procedure was developed for 
this purpose. For each instrument the procedure identified deleted variables, added variables and variables 
for which the validation rules had been changed. 

This report was then compared with the information provided by the NPM in the various adaptation 
spreadsheets such as the questionnaire adaptation sheet (see Chapter 3). For example, if a variable had been 
added to a questionnaire, the questionnaire adaptation sheet was checked to find out whether this national 
variable require recoding into the corresponding international one, or had to be set aside as being for purely 
national use and returned to the country. 

Once all deviations were checked, the submitted data were recoded where necessary to fit the international 
structure. All additional or modified variables were set aside and returned to the national centres in a 
separate file so that countries could use these data for their own purposes, but they were not included in 
the international database.

Data cleaning organisation
The data files submitted by national centres often needed specific data cleaning or recoding procedures, or at 
least adaptation of standard data cleaning procedures. To reach the high quality requirements, the consortium 
implemented dual independent processing; that is, two equivalent processing tools were developed – one in 
SPSS® and one in SAS® – and then used by two independent data cleaners for each dataset.

For each national centre’s data two analysts independently cleaned all submitted data files, one analyst 
using the SAS® procedures, the other analyst using the SPSS® procedures. The results were compared at 
each data cleaning step for each national centre. The cleaning step was considered complete for a national 
centre if the recoded datasets were identical.

Cleaning reports
During the process of data cleaning, ACER progressively sent cleaning reports containing the results of the 
checking procedures to national centres, and asked national centres to clarify any inconsistencies in their 
database. The national data sets were then continuously updated according to the information provided by 
the national centre.

Many of the cleaning reports were designed to double check the validity reports, and if the data had been 
cleaned properly at the national centre, the cleaning reports would either not contain any records or would 
have only records that had been already explained on the validity reports. These cleaning reports were sent 
only to those countries whose data required additional cleaning.

However there were checks that could not be applied automatically at the national centre. For example, 
inconsistencies within the questionnaires could be checked only after the questionnaire data had been recoded 
back into the international format at ACER. These cleaning reports were sent to all national centres.

General recodings
After ACER received all cleaning reports from the national centres and introduced into the database all 
corrections recommended in these reports, the consortium applied the following general rules to the 
unresolved inconsistencies in the PISA database (this was usually a very small number of cases and/or 
variables per country, if any):
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•	 Unresolved inconsistencies regarding student and school identification led to the deletion of the record 
in the database;

•	 The data of an unresolved systematic error for a particular cognitive item was replaced by the not 
applicable code. For instance, if a country informed ACER about a mistranslation or misprint for an item 
in the national version of a cognitive booklet then the data for this item were recoded as not applicable 
and were not be used in the subsequent analyses;

•	 If the country deleted a variable in the questionnaire, it was replaced by the not applicable code;

•	 If the country changed a variable in the questionnaire in such a way that it could not be recoded into the 
international format, the international variable was replaced by the not applicable code;

•	 All added or modified questionnaire variables were set aside in a separate file and returned to countries 
so that countries would be able to use these data for their own purposes.

Final review of the data

As an outcome of the initial data cleaning at ACER, cognitive, questionnaire, and tracking data files 
were prepared for delivery to the OECD and for use in the subsequent analysis by national centres and 
internationally.

Review of the test and questionnaire data
The final data cleaning stage of the test and questionnaire data was based on the data analyses between 
and within countries. After implementation of the corrections made on the cleaning reports and general 
recodings, ACER sends initial analysis reports to every country, containing information about their test and 
questionnaire items, with an explanation of how to review these reports. For test items the results of this 
initial analysis are summarised in six reports that are described in Chapter 9. For the questionnaires the 
reports contained descriptive statistics on every item in the questionnaire.

After review of these initial analysis reports, the NPM should provide information to ACER about test items 
that appear to have behaved in an unacceptable way (these are often referred to as ‘dodgy items’) and any 
ambiguous data remaining in the questionnaires. Further recoding of ambiguous data followed. For example, 
if an ambiguity was due to printing errors or translation errors a not applicable code was applied to the item.

Recoding required as a result of the initial analysis of international test and questionnaire data were 
introduced into international data files by ACER.

Review of the sampling data
The final data cleaning step of the sampling and tracking data was based on the analyses of tracking files. 
The tracking files were sent routinely country by country to Westat, the consortium partner responsible for 
all matters related to sampling. Westat analysed the sampling and tracking data, checked it and if required 
requested further recodings, which were implemented at ACER. For example, when a school was regarded as a 
non-participant because fewer than 25% of students from this school participated in the test, then all students 
from this school were deleted from the international database. Another example would be a school that was 
tested outside the permitted test window. All data for students from such a school would also be deleted.

Next steps in preparing the international database

When all data management procedures described in this chapter were complete, the database was ready 
for the next steps in preparing the public international database. Students weights and replicated weights 
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were created as described in Chapter 8. Questionnaire indices were computed or scaled as described in 
Chapter 16. Cognitive item responses were scaled to obtain international item parameters that were used to 
draw plausible values as student ability estimates (see Chapters 9 and 12).

Notes

1. For example, codes suggested by Ganzeboom & Treiman (1996) for very broad categories that sometimes appear in respondents’ 
self-descriptions as well as in the cruder national classifications were used in PISA in addition to the standard ILO codes. 
These are: (1240) “Office managers”, (7510) “Non-farm manual foremen and supervisors”, (7520) “Skilled workers/artisans”, 
(7530) “Apprentices”, (8400) ‘Semi-skilled workers”. Another example are additional auxiliary codes that were later recoded into 
missing. These codes were: 9501 for home duties, 9502 for student, 9503 for social beneficiary (e.g. unemployed, retired, etc.), 
9504 for “I don’t know” and similar responses and 9505 for vague responses.



25
PISA 2006 TECHNICAL REPORT – ISBN 978-92-64-04808-9 – © OECD 2009

Reader’s Guide

OECD countries
AUS 	 Australia 
AUT 	 Austria
BEL 	 Belgium
BEF	 Belgium (French Community)
BEN	 Belgium (Flemish Community)

CAN 	 Canada
CAE	 Canada (English Community)
CAF	 Canada (French Community)

CZE 	 Czech Republic
DNK 	 Denmark 
FIN 	 Finland
FRA 	 France
DEU 	 Germany
GRC 	 Greece
HUN	 Hungary
ISL 	 Iceland
IRL 	 Ireland
ITA 	 Italy
JPN 	 Japan 
KOR 	 Korea
LUX 	 Luxembourg
LXF	 Luxembourg (French Community)
LXG	 Luxembourg (German Community)

MEX	 Mexico
NLD	 Netherlands
NZL	 New Zealand
NOR	 Norway
POL	 Poland
PRT	 Portugal
SVK	 Slovak Republic
ESP	 Spain
ESB	 Spain (Basque Community)
ESC	 Spain (Catalonian Community)
ESS	 Spain (Castillian Community)

SWE	 Sweden
CHE	 Switzerland
CHF	 Switzerland (French Community)
CHG	 Switzerland (German Community)
CHI	 Switzerland (Italian Community)

TUR	 Turkey
GBR	 United Kingdom
IRL	 Ireland
SCO	 Scotland   
USA	 United States

Partner countries and economies
ARG 	 Argentina
AZE 	 Azerbaijan
BGR 	 Bulgaria
BRA 	 Brazil
CHL 	 Chile
COL 	 Colombia
EST 	 Estonia
HKG 	 Hong Kong-China
HRV 	 Croatia
IDN 	 Indonesia
JOR 	 Jordan
KGZ 	 Kyrgyztan
LIE 	 Liechtenstein
LTU 	 Lithuania
LVA 	 Latvia
LVL 	 Latvia (Latvian Community)
LVR	 Latvia (Russian Community)

MAC	 Macao-China
MNE	 Montenegro
QAT	 Qatar
ROU	 Romania
RUS	 Russian Federation
SRB	 Serbia
SVN	 Slovenia
TAP	 Chinese Taipei
THA	 Thailand
TUN	 Tunisia
URY	 Uruguay

Country codes – the following country codes are used in this report:
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