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This chapter describes the procedures implemented by the IEA Data Processing and Research 
Center (IEA DPC) for checking the TIMSS 2015 data and creating the TIMSS 2015 International 
Database (IDB).

Preparing the TIMSS 2015 International Database (IDB) and ensuring its integrity was a 
complex endeavor requiring extensive collaboration between the IEA Data Processing and Research 
Center, the TIMSS & PIRLS International Study Center, Statistics Canada, and the national centers 
of participating countries. Once the countries had created their data files and submitted them to 
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http://timssandpirls.bc.edu/publications/timss/2015-methods/chapter-13.html
http://timssandpirls.bc.edu/publications/timss/2015-methods/chapter-3.html
http://timssandpirls.bc.edu/publications/timss/2015-methods/chapter-5.html
http://timssandpirls.bc.edu/publications/timss/2015-methods/chapter-7.html
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•	 Responses to filter questions and filter-dependent questions entered exactly as filled in 
by the respondent, even if the information provided is logically inconsistent

•	 Non-response, ambiguous responses, responses given outside of the expected format, 
or conflicting responses (e.g., selection of two options in a multiple-choice question), 
coded as “omitted or invalid”



	

http://timssandpirls.bc.edu/publications/timss/2015-methods/chapter-6.html
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Cleaning the International and National Databases
Overview

In order to ensure the integrity of the international database, a uniform data cleaning process 
was followed, involving regular consultation between the IEA Data Processing and Research Center 
and the NRCs. After each country had submitted its data, codebooks, and documentation, the DPC, 
in collaboration with the NRCs, conducted a four-step cleaning procedure upon the submitted 
data and documentation:

1.	 A structural check

2.	 A check of the identification (ID) variables

3.	 Linkage cleaning

4.	 Background cleaning

The cleaning process was an iterative process. Numerous iterations of the four-step cleaning 
procedure were completed on each national data set. This repetition ensured that all data were 
properly cleaned and that any new errors that could have been introduced during the data cleaning 
were rectified. The cleaning process was repeated as many times as necessary until all data were 
made consistent and comparable. Any inconsistencies detected during the cleaning process were 
resolved in collaboration with national centers, and all corrections made during the cleaning 
process were documented in a cleaning report, produced for each country.

After the final cleaning iteration, each country’s data were sent to Statistics Canada for the 
calculation of sampling weights, and then the data, including sampling weights, were sent to the 
TIMSS & PIRLS International Study Center so that scaling could be performed. The NRCs were 
provided with interim data products to review at two different points in the process.

Preparing National Data Files for Analysis
The main objectives of the data cleaning process were to ensure that the data adhered to 
international formats, that school, teacher, and student information could be linked across different 
survey files, and that the data reflected the information collected within each country in an accurate 
and consistent manner.

As illustrated in Exhibit 10.1, the program-based data cleaning consisted of a set of activities 
explained in the following subsections. The IEA DPC carried out all of these activities in close 
communication with the national centers.
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Exhibit 10.1: Overview of Data Processing at the IEA Data Processing and Research Center

Checking Documentation, Import, and Structure
For each country, data cleaning began with an exploratory review of its data-file structures and its 
data documentation, including a review of National Adaptation Forms, Student Tracking Forms, 
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across countries. Details about country-specific adaptations to the international instruments can 
be found in Supplement 2 of the TIMSS 2015 User Guide for the International Database.

The IEA DPC then discarded variables created purely for verification purposes during data 
entry, and made provision for adding new variables necessary for analysis and reporting, including 
reporting variables, derived variables, sampling weights, and scale scores.

http://timss.bc.edu/timss2015/international-database/
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Statistics Canada, which used this information to calculate students’ participation rates, exclusion 
rates, and student sampling weights.

Checking Linkages
As data on students, parents, teachers, and schools appeared in a number of different data files, 
a process of linkage cleaning was implemented to ensure that the data files would correctly link 
together. The linking of the data files followed a hierarchical system of identification codes that 
included school, class, and student components. These codes linked the students with their class 
and/or school membership. Further information on linkage codes can be found in Chapter 6: 
Survey Operations Procedures.

Linkage cleaning consisted of a number of checks to verify that student entries matched 
between achievement files, student background files, scoring reliability files, and home background 
files. In addition, at this stage, checks were conducted to ensure that teacher and student records 
linked correctly with their corresponding schools. The Student Tracking Forms, Teacher Tracking 
Forms, and Student-Teacher Linkage Forms were crucial in resolving any anomalies. The IEA DPC 
also liaised with NRCs about any problematic cases, and the national centers were provided with 
standardized reports listing all inconsistencies identified within the data.

Resolving Inconsistencies in Questionnaire Data
The amount of inconsistent and implausible responses in questionnaire data files varied 
considerably across countries. The IEA DPC determined the treatment of inconsistent responses 
on a question-by-question basis, using all available documentation to make an informed decision. 
IEA DPC staff also checked all questionnaire data for consistency across the responses given. For 
example, Question 1 in the school questionnaire asked for the total school enrollment in all grades, 
while Question 2 asked for the enrollment in the target grade only. Logically, the number given as a 
response to Question 2 could not exceed the number provided by school principals in Question 1. 
Similarly, it is not possible that the amount of years a teacher has been teaching altogether (Question 
1 in the teacher questionnaires) exceeds his/her age (Question 3 in the teacher questionnaires). The 
IEA DPC flagged inconsistencies of this kind and then asked the national centers to review these 

http://timssandpirls.bc.edu/publications/timss/2015-methods/chapter-6.html
http://timssandpirls.bc.edu/publications/timss/2015-methods/chapter-6.html
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The IEA DPC also applied what are known as split variable checks to questions where the 
answer was coded into several variables. For example, Question 6 in the student questionnaire 
asked students: “Do you have any of these things at your home?” Student responses were captured 
in a set of eleven variables, each one coded as “Yes” if the corresponding “Yes” option was filled in 
and “No” if the “No” option was filled in. Occasionally, students checked the “Yes” boxes but left 
the “No” boxes unchecked. Because, in these cases, it was clear that the unchecked boxes actually 
meant “No,” these responses were recoded accordingly.

Resolving Inconsistencies Between Tracking Information and  
Questionnaire Data
Two different sets of TIMSS 2015 data indicated age and gender for students. The first set was the 
tracking information provided by the school coordinator or test administrator throughout the 
within-school sampling and test/questionnaire administration process. The second set comprised 
the actual responses given by students in the student questionnaires. In some cases, data across 
these two sets did not match and resolution was needed.

If the information on gender or birth year and month was missing in the student questionnaire 
but the student participated, this information, when available, was copied over from the tracking 
data to the questionnaire. If discrepancies were found between existing tracking and questionnaire 
gender and age data, the IEA DPC queried the case with the national center, and the national center 
investigated which source of information was correct.

Handling of Missing Data
Two types of entries were possible during the TIMSS 2015 data capture: valid data values and 
missing data values. Missing data can be assigned a value of omitted/invalid, or not administered 
during data capture. The IEA DPC applied additional missing codes to the data to facilitate further 
analyses. This process led to four distinct types of missing data in the international database:

•	 Omitted or invalid: The respondent had a chance to answer the question but did not 
do so, leaving the corresponding item or question blank. This code was also used if the 
response was uninterpretable or out-of-range.

•	 Not administered: This signified that the item or question was not administered to the 
respondent, which meant that the respondent could not read and answer the question. 
The not administered missing code was used for those student test items that were 
not in the set of assessment blocks administered to a student either deliberately (due 
to the rotation of assessment blocks) or, in a very few cases, due to technical failure 
or incorrect translations. This missing code was also used for those records that were 
included in the international database but did not contain a single response to one 
of the assigned questionnaires. This situation applied to students who participated 
in the student test but the parent/guardian did not answer the home questionnaire. 
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In addition, the not administered code was used for individual questionnaire items 
that a national center decided not to include in the country-specific version of the 
questionnaire.

•	 Logically not applicable: The respondent answered a preceding filter question in a way 
that made the following dependent questions not relevant to him or her.

•	 Not reached: This applied only to the individual items of the student achievement 
test and indicated those items that students did not attempt due to a lack of time. “Not 
reached” codes were derived as follows: First, the last answer given by a student in a 
session is identified. This could be either a valid or invalid response to an item. The 
first omitted response after this last answer is coded as “omitted,” but all following 
responses to these items in the session are then coded as “not reached.” For example, 
the response pattern “1 9 4 2 9 9 9 9 9 9” (where “9” represents “omitted”) is recoded to 
“1 9 4 2 9 R R R R R” (where “R” represents “not reached”).

Data Cleaning Quality Control
Because TIMSS 2015 was a large and highly complex study with very high standards for data 
quality, maintaining these standards required an extensive set of interrelated data checking and 
data cleaning procedures. To ensure that all procedures were conducted in the correct sequence, 
that no special requirements were overlooked, and that the cleaning process was implemented 
independently of the persons in charge, the data quality control process included the following steps:

•	 Thorough testing of all data cleaning programs: Before applying the programs to 
real datasets, the IEA DPC applied them to simulation datasets containing all possible 
problems and inconsistencies

•	 Registering all incoming data and documents in a specific database: The IEA DPC 
recorded the date of arrival as well as specific issues requiring attention

•	 Carrying out data cleaning according to strict rules: Deviations from the cleaning 
sequence were not possible, and the scope for involuntary changes to the cleaning 
procedures was minimal

•	 Documenting all systematic data recodings that applied to all countries: The IEA 
DPC recorded all changes to data in the comprehensive cleaning documentation 
provided to national centers

•	 Logging every “manual” correction to a country’s data files in a recoding script: 
Logging these changes, which occurred only occasionally, allowed IEA DPC staff to 
undo changes or to redo the whole manual-cleaning process at any later stage of the data 
cleaning process
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•	 Repeating, on completion of data cleaning for a country, all cleaning steps from the 
beginning:

http://timss.bc.edu/timss2015/international-database/
http://timss.bc.edu/timss2015/international-database/
http://timss.bc.edu/timss2015/international-database/
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