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Chapter 9 
TIMSS 2003 Sampling Weights 
and Participation Rates
Marc Joncas

9.1 Overview

As described in Chapter 5, TIMSS uses rigorous sampling of schools and stu-
dents to provide valid and effi cient estimates of mathematics and science 
achievement in the fourth- and eighth- grade student populations of partici-
pating countries. The accuracy of these estimates depends to a great extent 
on the quality of the sampling in each country, which in turn is determined 
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9.2 Sampling implementation

9.2.1 TIMSS 2003 Target Populations

In IEA studies, the target population for all countries is known as the inter-
national desired population. The international desired populations for TIMSS 
2003 were defi ned as:

Population 1: All students enrolled in the upper of the two adjacent grades 
that contain the largest proportion of 9-year-olds at the time of testing. This 
grade level was intended to represent four years of schooling, counting from 
the fi rst year of primary or elementary schooling, and was the fourth grade 
in most countries.

Population 2: All students enrolled in the upper of the two adjacent grades 
that contain the largest proportion of 13-year-olds at the time of testing. This 
grade level was intended to represent eight years of schooling, counting from 
the fi rst year of primary or elementary schooling, and was the eighth grade 
in most countries.

To measure trends in student achievement, the TIMSS 2003 eighth- 
and fourth-grade target populations were intended to correspond to the upper 
grades of the TIMSS 1995 population defi nitions, and the TIMSS 2003 eighth-
grade target population to the eighth-grade population in TIMSS 1999. 

Exhibits 9.1 and 9.2 summarize the grades identifi ed as the target 
grades for sampling in all participating countries and Benchmarking enti-
ties for the eighth and fourth grades, respectively. For most countries, the 
target grades did indeed turn out to be the grades with eight and four years 
of schooling. A number of countries decided to target the eighth or fourth 
grades even though their students were somewhat older as a result. These 
included Botswana, Estonia, Ghana, Latvia, Morocco, Romania, and South 
Africa at the eighth grade and Latvia, Moldova, Morocco, and Yemen at the 
fourth grade.





TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE190

CHAPTER 9: TIMSS 2003 SAMPLING WEIGHTS AND PARTICIPATION RATES

Exhibit 9.1 National Grade Defi nitions – Eighth Grade (...Continued)

Country Country’s Name for Grade Tested
Years of 
Formal 

Schooling

Mean Age of 
Students Tested

3COTLAND 3ECONDARY����3�	 � ����

3ERBIA �TH�GRADE�OF�0RIMARY�3CHOOL � ����

3INGAPORE
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sions generally consisted of disabled students and students who could not 
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Within the national desired population, it was possible to exclude 
certain school types, such as very small or very remote schools, and certain 
types of students, such as those with a disability that prevented them from 
participating in the assessment. For most part, school-level exclusions con-
sisted of schools for the disabled and very small schools; however, there were 
some exceptions that are documented in Appendix B. Within-school exclu-
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above, some countries where large classrooms are the norm sampled stu-
dents within classrooms was a means of reducing the data collection effort. 
In these cases, classrooms were sampled with PPS, and then a fi xed number 
of students (with equal probabilities) were sampled from within the sampled 
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Exhibit 9. 5 Population and Sample Sizes – Eighth Grade

Country

Population Sample Mean 
Age of 

Students 
Tested

Schools Students Schools Students Est. Pop.

!RMENIA ����� ������ ��� ����� ������ ����

!USTRALIA ����� ������� ��� ����� ������� ����

"AHRAIN �� ������ �� ����� ������
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9.3 Calculating Sampling Weights

While the TIMSS 2003 multistage stratifi ed cluster design provided very eco-
nomical and effective data collection in a school environment, it resulted 
in differential probabilities of selection of the students. Individual country 
designs could be quite complex, as may be seen from Appendix B showing 
how the design was implemented in each country. To adjust for these dif-
ferential selection probabilities and ensure accurate survey estimates, TIMSS 
2003 computed a sampling weight for each participant student. Because 
appropriate sampling weights were essential for the computation of accurate 
survey results, the capacity to provide proper sampling weights was an essen-
tial requirement of an acceptable sample design. This section describes the 
procedures for calculating sampling weights for the TIMSS 2003 data.

Sampling weights were calculated according to a three-step procedure 
involving selection probabilities for schools, classrooms, and students. The 
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The basic sampling weight attached to each student record was the 
product of the three weights described above: the fi rst stage (school) weight, 
the second stage (classroom) weight, and the third stage (student) weight. 
The overall student sampling weight was the product of the three weights 
including non-participation adjustments.

9.3.1 The First Stage (School) Weight 

Essentially, the fi rst stage weight represented the inverse of the probability 
of a school being sampled at the fi rst stage. The TIMSS 2003 sample design 
required that school selection probabilities be proportional to the school size, 
generally defi ned as enrolment in the target grade. The basic fi rst stage weight 
for the ith
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9.3.2 School Non-Participation Adjustment

First stage weights were calculated for all sampled and replacement schools 
that participated. A school-level participation adjustment was applied to com-
pensate for schools that were sampled but did not participate, and were not 
replaced. Sampled schools that were found to be ineligible6 were removed 
from the calculation of this adjustment. The school-level participation adjust-
ment was calculated separately for each explicit stratum for all participants 
except England at the eighth grade.7

The adjustment was calculated as follows:
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where ns was the number of originally sampled schools that participated, nr1
and nr2 the number of fi rst and second replacement schools, respectively, that 
participated, and nnr the number of schools that did not participate.nr the number of schools that did not participate.nr

The fi nal fi rst stage weight for the ith school, corrected for non-partici-
pating schools, thus became:
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Probability Proportional to Size Weighting: For the ith school, let ki,j be 
the size of the jth classroom. Using PPS sampling, the fi nal second stage weight 
assigned to the jth sampled classroom in the ith school was

jii

i
ji

cl kc

K
BW

,
,
2 �

�

where ci�I
�W�H�E�R�E��

�W�H�E�R�E�

�W�H�E�RpE��

�C

�I

�W�H�E�R�E��

�W�H�E�R�E��

�W�H�E�R�E���W�H�E�R�E���W�H�E�R�E���W�H�E�R�E���W�H�E�R�E���W�H�E�R�E���W�H�E�R�E���W�H�E�R�E��



TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE204

CHAPTER 9: TIMSS 2003 SAMPLING WEIGHTS AND PARTICIPATION RATES

9.3.5 The Third Stage (Student) Weight

The third stage weight represented the inverse of the probability of a student 
in a sampled class being selected. Where intact classrooms that included all 
students were sampled, as was the case in most participating countries, this 
probability was unity. However, the probability of selection varied when stu-
dents were sampled within classrooms. Procedures for calculating weights 
are presented below for both sampling approaches. The third stage weight is 
calculated independently for each sampled classroom. 

Sampling Intact Classrooms: The basic third stage weight for the jth class-
room in the ith school was simply:

0.1,
1 �ji

stBW

Subsampling Students: The basic third stage weight for the jth classroom 
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9.3.7 Overall Sampling Weight

The overall sampling weight was simply the product of the fi nal fi rst stage 
weight, the fi nal second stage weight, and the fi nal third stage weight. For 
example, when no subsampling of classrooms was involved, this product is 
given by
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��sov
unwR   unweighted overall participation rate for originally sampled schools 

only 

�� 1rov
unwR  unweighted overall participation rate, including sampled and fi rst 

replacement schools,

�� 2rov
unwR unweighted overall participation rate, including sampled, fi rst and 

second replacement schools.

For each country, the overall participation rate was defi ned as the product of the 
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where both the numerator and denominator were summations over all 
responding students and the appropriate classroom-level and student-level 
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9.4.7 Weighted Student Participation Rates
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9.5 Meeting TIMSS’ Standards for Sampling Participation 

Countries understood that the goal for sampling participation was 100 percent 
for all sampled schools and students. Guidelines for reporting achievement 
data for countries securing less than full participation were modelled after 
IEA’s TIMSS previous studies. As summarized in Exhibit 9.7, countries were 
assigned to one of three categories on the basis of their sampling participa-
tion. Countries in Category 1 were considered to have met the TIMSS sam-
pling requirement, and to have an acceptable participation rate. Countries in 
Category 2 met the sampling requirements only after including replacement 
schools. Countries that failed to meet the participation requirements even 
with the use of replacement schools were assigned to Category 3. One of the 
main goals for quality data in TIMSS 2003 was to have as many countries as 
possible achieve Category 1 status.
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Exhibit 9. 7 Categories of Sampling Participation

Category 1 !CCEPTABLE�SAMPLING�PARTICIPATION�RATE�without�THE�USE�OF�REPLACEMENT�SCHOOLS�

)N�ORDER�TO�BE�PLACED�IN�THIS�CATEGORY��A�COUNTRY�HAD�TO�HAVE�

s�!N�
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Exhibit 9. 10 Student Participation Rates & Sample Sizes - Eighth Grade   (...Continued)

Country

Within School 
Student 

Participation 
(Weighted 

Percentage)

Number of 
Sampled 

Students in 
Participating 

Schools

Number of 
Students 

Withdrawn 
from Class/

School

Number of 
Students 
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