
 CHAPTER 8: CREATING THE INTERNATIONAL DATABASE  
 METHODS AND PROCEDURES: TIMSS 2019 TECHNICAL REPORT 8.1

CHAPTER 8

Creating the TIMSS 2019  
International Database

Kamil Kowolik 

Statistics Canada, and the national centers of participating countries. Once the countries had created their 
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IEA’s Scoring System, and implementing machine scoring rules for achievement items according to 
specifications from the TIMSS & PIRLS International Study Center. 

For countries participating in eTIMSS, student achievement data files were created by IEA Hamburg 
from the raw data collected by the eAssessment Player as well as the achievement item scores assigned 
through the Scoring System. For paperTIMSS instruments (including “bridge” booklets forming the 
basis for a link between paperTIMSS and eTIMSS) and paper-based context questionnaires, data files 
were created at each country’s national center and reviewed prior to submission to IEA Hamburg. The 
National Research Coordinators (NRCs) from each participating country collaborated with IEA Hamburg 
to resolve any queries which emerged during the data cleaning process, and the NRCs checked interim 
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and includes validation checks to identify inconsistencies. As a general principle, national centers were 
instructed to enter data for any questionnaire that contained at least one valid response, discarding 
unused or empty instruments. This applied to countries that administered paperTIMSS as well as eTIMSS 
countries, as these countries administered at least some questionnaires on paper and also administered 
paper “bridge” booklets of achievement items to a subsample of students. 

National centers entered responses from the paper instruments into data files using a predefined 
international codebook. The codebook defines the structure of the data to be entered and contains 
information about the variable names, lengths, labels, and missing codes, as well as variable ranges for 
continuous measures or counts and valid values for nominal or ordinal questions.

As documented in Chapter 5, countries participating in TIMSS are expected to make national 
adaptations to certain questions in the international questionnaires (e.g., the questions about parents’ 
education must be adapted to the national context). Countries making such adaptations were required 
to adapt the codebook structure to reflect the adaptations made to the national questionnaire versions 
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Double-Data Entry
To check data entry reliability in participating countries, national centers were required to enter a 5 
percent sample of each survey instrument (achievement booklet or questionnaire) twice by two different 
data entry persons (punchers) operating independently. IEA Hamburg recommended that countries 
begin the double-data entry process as early as possible during the data capture period in order to identify 
possible systematic misunderstandings or mishandlings of data-entry rules and to initiate appropriate 
remedial actions—for example, retraining national center staff. Those entering the data were required to 
resolve discrepancies between the first and second data entries by consulting the original questionnaire 
and applying the international rules in a uniform way.

Although it was desirable that each and every discrepancy be resolved before submission of the 
complete dataset, the acceptable level of disagreement between the originally entered and double-
entered data was established at 1 percent or less for questionnaire data and at 0.1 percent or less level for 
achievement data. Values above this level required resolution of the discrepancy and re-entry of data.

The level of disagreement between the originally entered and double-entered data was evaluated 
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For eTIMSS countries, the new mode of administration allowed for a substantial portion of the 
digital items to be machine scored, particularly in mathematics. For eTIMSS items suitable for machine-
scoring, the TIMSS & PIRLS International Study Center used scoring guides as the basis for developing 
machine scoring specifications that could be accurately applied without human judgment of student 
responses. Developing the machine scoring specifications involved testing each item in the eTIMSS Player, 
reviewing the output, and writing rules in terms of the output to classify all possible responses to a code 
in the item’s scoring guide. The scoring unit at IEA Hamburg reviewed all specifications and provided 
feedback on an item-by-item basis, resulting in several rounds of revision until the rules for all items were 
clarified. The scoring unit at IEA Hamburg then applied the scoring rules for all machine-scored items 
and the data analysis team at the TIMSS & PIRLS International Study Center independently replicated 
the results to validate the scoring.
 The IEA Scoring System (CodingExpert software) was used by NRCs and their scoring staff 
to score the eTIMSS constructed response items that were not suitable for machine scoring. Although 
scoring supervisors controlled the distribution of responses to scorers within countries, the responses 
themselves became available in the system soon after upload (with some delay due to the asynchronous 
handling of the import to the central database and thence to the scoring system). To avoid unnecessary 
scoring, therefore, it was essential that any duplicates in the central database were dealt with before import 
to the scoring system. In addition to measures to prevent a database from being uploaded a second time 
from the client side, checks were made to the results database creation date and content to ensure any 
possible duplicates were flagged before import. There were, however, some kinds of duplicate records 
that could be legitimate. Two databases with the same student ID but with different creation times could 
have originated in several scenarios. For example, this could be simply a case of the test administrator 
mistakenly using the same ID twice for two different students, or an interruption in the assessment may 
have led to part 1 being conducted from one USB stick and part 2 from a second. Such cases needed to 
be reconciled by IEA Hamburg’s data processing procedures. When scoring was completed, the student 
response data were transferred to tables prepared for import into the data processing system (DPE) 
employed at IEA Hamburg for all large-scale international assessments.



 CHAPTER 8: CREATING THE INTERNATIONAL DATABASE  
 METHODS AND PROCEDURES: TIMSS 2019 TECHNICAL REPORT 8.9

Cleaning the International and National Databases
To ensure the integrity of the international database, a uniform data cleaning process was followed, 
involving regular consultation between IEA Hamburg and the NRCs. After each country had submitted 
its data, codebooks, and documentation, IEA Hamburg, in collaboration with the NRCs, conducted a 
four-step cleaning procedure upon the submitted data and documentation:

• A structural check

• A check of the identification (ID) variables

• Linkage cleaning

• Background cleaning
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Exhibit 8.2: Overview of Data Processing at IEA Hamburg
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For each country, data cleaning began with a review of data file structures and its data documentation, 
including a review of National Adaptation Forms, Student Tracking Forms, Teacher Tracking Forms, 
Student-Teacher Linkage Forms, and the Survey Activities Questionnaire.

After the review, IEA Hamburg first merged the tracking information and sampling information 
captured in the WinW3S database with the student-level database containing the corresponding student 
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• All entries in the database could be successfully linked within and across levels

• Sampling weights and student achievement scores were available for international 
comparisons.

Supplements to the TIMSS 2019 User Guide for the International Database document all national 
adaptations made to questionnaires by individual countries and how they were handled in the data. 
The description of country-specific items also can be found in this supplement, as well as recoding 
requirements by the TIMSS & PIRLS International Study Center.

http://timssandpirls.bc.edu/timss2019/international-database/

