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Chapter 1

Overview of TIMSS 2007
Ina V.S. Mullis and Michael O. Martin

1.1 Introduction

IEA is a recognized pioneer of international assessments, having conducted
comparative studies of students’ academic achievement for 50 years.
However, even for IEA and its TIMSS & PIRLS International Study Center at
Boston College, TIMSS 2007 was a very complex and ambitious undertaking,
involving 67 participants (59 countries and 8 benchmarking entities) in a
cooperative, global endeavor to develop and implement a wide-ranging
assessment of mathematics and science achievement at fourth and eighth
grades, providing a wealth of information about the educational context
and current achievement of students in 2007, while measuring trends from
earlier cycles of TIMSS in 1995, 1999, and 2003.

The design, development, and implementation of TIMSS 2007 are
documented in a series of publications produced at various stages of the
project. The TIMSS 2007 Assessment Frameworks (Mullis, Martin, Ruddock,
O’Sullivan, Arora, & Erberber, 2005) contains the mathematics and science
frameworks underlying the assessments at the fourth and eighth grades as
well as the contextual framework for the questionnaires, and describes the
design of the assessment.

Implementing TIMSS 2007 involved widespread participation from
countries around the world, many of whom were collecting the third or
fourth cycle of trend data. The TIMSS 2007 International Mathematics
Report (Mullis, Martin, & Foy, 2008) and the TIMSS 2007 International
Science Report (Martin, Mullis, & Foy, 2008) summarize fourth-and eighth-
grade students’ mathematics and science achievement in each of the 59
participating countries and 8 benchmarking participants. The complete
TIMSS 2007 database is available on DVD accompanied by the TIMSS 2007
User Guide for the International Database (Foy & Olson, 2009).

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




CHAPTER 1: OVERVIEW OF TIMSS 2007

The TIMSS 2007 Encyclopedia (Mullis, Martin, Olson, Berger, Milne,
& Stanco, 2008) contains the countries’ and benchmarking participants’
descriptions of their national contexts for mathematics and science education
as well as their mathematics and science curricula. The more qualitative
information provided in the TIMSS 2007 Encyclopedia is intended to
complement both the TIMSS 2007 International Mathematics Report and
the TIMSS 2007 International Science Report.

The purpose of the TIMSS 2007 Technical Report is to provide further
detail and documentation about the processes underlying the development
of the TIMSS 2007 instruments and the methods used in sampling, data
collection, scaling, and data analysis. In particular, the TIMSS 2007
Technical Report documents the numerous steps and procedures that
comprise the rigorous quality assurance program conducted by all those
involved, including the TIMSS & PIRLS International Study Center, the IEA
Secretariat, the IEA Data Processing and Research Center, Statistics Canada,
Educational Testing Service, and the National Research Coordinators and
their teams in the participating countries and benchmarking entities.

1.2 Participants in TIMSS 2007

Exhibit 1.1 shows a map of the world identifying the TIMSS 2007 countries
and benchmarking participants (regional entities that follow the same
assessment procedures as the countries). Exhibit 1.2 lists the TIMSS 2007
participants, and indicates the grade(s) at which they participated and the
previous cycles of TIMSS they participated in at that grade. It can be seen
that many of the TIMSS 2007 countries and benchmarking participants have
data for both the fourth and eighth grades. Exhibit 2 also shows that most
TIMSS 2007 participants have trend data and, for each participant, whether
it is for two, three, or four points in time—1995, 1999, 2003, and 2007.

TIMSS 2007 was administered near the end of the school year in each
country. In countries in the Southern Hemisphere (where the school year
typically ends in November or December) the assessment was conducted in
October or November 2006. In the Northern Hemisphere, the school year
typically ends in June; so in these countries the assessment was conducted
in April, May, or June 2007.

Y. TIMSS & PIRLS
B, |nternational Study Center

Lynch School of Education, Boston College




CHAPTER 1: OVERVIEW OF TIMSS 2007

1.3 TIMSS 2007 Instruments

The TIMSS 2007 assessment contained 353 items at the fourth grade,
including 179 in mathematics and 174 in science. At the eighth grade there
were 429 items, 215 in mathematics and 214 items in science. At both grades,
the TIMSS 2007 assessment involved assembling the items into 14 blocks of
mathematics items and 14 blocks of science items, and then assembling the
blocks into 14 booklets, each one including 2 blocks of mathematics items
and 2 blocks of science items assembled according to a very careful rotated
design. Each student was administered a single booklet. Details about the
development process and types of items can be found in Chapter 2.

Chapter 3 contains information about developing the four different
types of background questionnaires. In brief, students answered questions
pertaining to their home and school environments. The teachers of the
sampled students responded to questions about characteristics of the class
tested, instructional activities for teaching mathematics or science, the
topics covered in students’ lessons, and about their education, training,
and opportunities for professional development. The principals of schools
responded to questions about enrolment and school characteristics,
school organization, staffing and resources, and the school environment.
The Curriculum Questionnaire, a responsibility of the National Research
Coordinators, provided data about participants’ mathematics and science
curricula. As an innovation for TIMSS 2007, the Curriculum Questionnaire
was administered online.

To increase reliability in reporting background data, the questions in
the background questionnaires form a number of scales. These scales and
other sets of background questions are used to create background indices for
reporting. The methods used to create the TIMSS 2007 background indices
are discussed in Chapter 12.
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CHAPTER 1: OVERVIEW OF TIMSS 2007

Exhibit 1.1 Countries Participating in TIMSS 2007 (Continued)
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CHAPTER 1: OVERVIEW OF TIMSS 2007

Exhibit 1.2 Countries Participating in TIMSS 1995 Through 2007
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Exhibit 1.2 Countries Participating in TIMSS 1995 Through 2007 (Continued)
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CHAPTER 1: OVERVIEW OF TIMSS 2007

1.4 Translation Verification

Chapter 4 describes the steps involved in translating the test instruments and
background questionnaires from English into numerous different languages.
To ensure comparability among translated instruments, participants are
given detailed specifications about the process to use in translating the
materials, the IEA Secretariat manages a rigorous translation verification
process, and the TIMSS & PIRLS International Study Center conducts a
verification of final instrument layout before instruments are printed.

1.5 Sample Design, Implementation, and Participation

As explained in Chapter 5, the TIMSS 2007 assessment was administered to
carefully drawn probability samples of students from the target populations
in each country. The target populations were students enrolled in the fourth
grade or eighth grade of formal schooling, counting from the first year of
primary school defined by UNESCO’s International Standard Classification
for Education (UNESCO, 1999). Accordingly, the fourth year or the eighth
year of formal schooling should be the fourth grade or eighth grade,
respectively, in most countries. However, to avoid testing students who are
very young, TIMSS has a policy that the average age of children in the grade
tested should not be below 9.5 for the fourth year of schooling or 13.5 for
the eighth year of schooling. The basic sampling design was a two-stage
stratified cluster design. The first stage consisted of sampling schools, and
the second stage consisted of sampling intact classrooms from the target
grade in the sampled schools. Typically, at each grade, countries sampled
150 schools and one or two intact classrooms.

Information about the sampling weights and documentation of the
participation rates is found in Chapter 9. Most countries achieved the
minimum acceptable participation rates—85 percent of both the schools
and students, or a combined rate (the product of schools’ and students’
participation) of 75 percent.

1.6 Survey Operations and Quality Assurance in Data Collection

Each country and benchmarking participant was responsible for carrying
out all aspects of data collection and scoring, using standardized procedures
explained in a series of survey operations procedure units and various
training manuals. The data collection and scoring procedures are described
in Chapter 6. In addition, the TIMSS & PIRLS International Study Center

Y. TIMSS & PIRLS
B, |nternational Study Center

Lynch School of Education, Boston College




CHAPTER 1: OVERVIEW OF TIMSS 2007

together with the IEA Secretariat conducted an independent quality
control program. The reports from the Quality Control Monitors provided
in Chapter 7 indicated that, in general, the national centers were able to
conduct the data collection efficiently, professionally, and in compliance
with international procedures.

1.7 The TIMSS 2007 International Database

To ensure comparable, high-quality data for analysis, the IEA Data
Processing and Research Center took great care in creating the international
database. Once the data were forwarded from the participants, the data
underwent an exhaustive cleaning process. As described in Chapter 8, the
data were checked and double-checked for consistency within and across
countries. The national centers were contacted regularly and given multiple
opportunities to review the data for their countries.

Chapter 10 provides details about the process implemented by the
TIMSS & PIRLS International Study Center to review item statistics for
each achievement item in each country, including scoring reliability data
for the constructed-response items—within country, across countries, and
for trends. In general, the items exhibited very good psychometric properties
in all countries, and the scoring reliability was satisfactory (above 90%
agreement in most cases).

1.8 Scaling the Achievement Data and the International
Benchmarks

The TIMSS mathematics and science achievement scales were designed to
provide reliable measures of student achievement across the trend cycles of
the TIMSS assessments, based on the metric established with the 1995 data.
As described in Chapter 11, student achievement was summarized using
item response theory (IRT) scaling methods. For more accurate estimation
of results for subpopulations of students, the TIMSS scaling made use of
plausible-value technology. In addition to the overall scales used to estimate
student achievement in each assessment including TIMSS 2007 and to
measure trends over time, IRT scales were created for each of the content and
cognitive domains described in the TIMSS 2007 Assessment Frameworks.
Chapter 13 describes the procedures used to report student achievement
at the TIMSS International Benchmarks. To describe what performance on
the TIMSS achievement scales means in terms of students’ mathematics
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or science proficiency, TIMSS conducted a scale anchoring analysis to
describe and interpret student achievement at the Advanced (625), High
(550), Intermediate (475), and Low (400) International Benchmarks.

1.9 Ensuring Comparative Validity

In conclusion, a major purpose of the TIMSS 2007 Technical Report is to
provide detailed documentation about the procedures and methods used
by TIMSS to provide internationally comparative data of high quality. This
report explains the multi-faceted attention to quality and the many quality
assurance steps that were implemented from updating the assessment
frameworks for TIMSS 2007 through release of the international database
and User’s Guide.

TIMSS is dedicated to addressing the classical concerns of high quality
measurement—reliability and validity. TIMSS has procedures to ensure
that the tests are reliable, that is, that they are constructed with sufficient
items to provide reliable measurement, and are accompanied by detailed
administration and scoring procedures and supported by extensive training
to ensure that the results are not impacted by extraneous factors. Because
reliability is not sufficient for good measurement, considerable effort also is
dedicated to the validity of the tests, that is, the extent to which inferences
drawn from the results can be supported by evidence. For example, does
a student with high achievement on the TIMSS mathematics achievement
scale actually have a high degree of proficiency in mathematics for an eighth
grade student? Validity involves unified agreement in conceptualizing and
articulating the constructs of mathematics and science as they apply to
fourth- and eighth-grade students, and unified agreement that the items
included in the assessments measure those articulations of mathematics and
science, respectively.

In addition, as an international study, TIMSS must have comparative
validity. For comparative validity, the classical concerns of reliability and
validity still apply, but the concepts are extended to encompass the idea that
the data should be internationally comparable. That is, that inferences made
about achievement differences between countries can be substantiated.

The various chapters of this report describe the TIMSS quality
assurance program to ensure comparative validity. Chapter 2 describes
how the TIMSS 2007 Frameworks were updated through widespread
collaboration among the participating countries, and modified to align with

Y. TIMSS & PIRLS
b, |nternational Study Center

Lynch School of Education, Boston College




CHAPTER 1: OVERVIEW OF TIMSS 2007

current perspectives. The updates were based on surveys of the participating
countries and iterative reviews by the National Research Coordinators and
experts. Chapter 2 also describes how the items and scoring guides were
developed in accordance with the frameworks to assess specified topics, and
according to a careful plan for measuring trends. The items were reviewed
extensively by experts and the participating countries.

Developing the instruments and operational procedures for TIMSS 2007
involved a full-scale field test that was essential for confirming the
appropriateness and comparability of the items. The translation verification
process for the TIMSS 2007 assessment is described in Chapter 4. Every
effort was made to ensure that the translations were comparable across
countries. The data collection and scoring methods are described in Chapter
6, including the complete documentation of the survey operations procedures
in manuals and specific training in aspects of data collection. The results of
the TIMSS Quality Control Monitoring program conducted as part of test
administration are included in Chapter 7.

Chapter 5 describes the efforts taken to ensure sample comparability
across countries. Chapter 9 describes the implementation of the sampling
procedures. With very few exceptions, countries assessed the correct grade(s),
included all of the students in their definition of the target population,
kept exclusions to a minimum (lower than 5%), and implemented accurate
classroom sampling using the WinW3S software developed by IEA for
this purpose. These chapters also describe how each country’s sampling
procedures must be fully documented, and that the participation rates
must be high standards (at least 85% of students and 85% of schools) or be
annotated in the international reports.

Chapter 8 addresses the issue of the comparability of the data. It
explains how the IEA Data Processing and Research Center (DPC) provides
data entry software and variable codebooks to standardize data preparation
and conducts extensive training seminars. The IEA DPC checks within
each country’s data files and across countries for internal consistency and
accuracy, and interacts with the country’s to resolve data issues.

Subsequent to the field test, and then again, prior to scaling, a thorough
review of item statistics was conducted. For every item for every country, the
results are scrutinized for discrimination and scoring reliability. Also, the
data are reviewed for item-by-country interactions. As described in Chapter
10, for each item TIMSS examined each country’s performance on the item
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in light of its overall performance in 2007, and for trend countries this was
done to compare interaction patterns for both assessments.

Chapter 11 describes the scaling methodology for the TIMSS 2007
achievement data, and how the fitted model for each item was checked
against the observed data. For trend items, the fit was plotted separately
to ensure that the item was a good fit to both sets of assessment data. The
scaling was implemented separately for each country and separately for the
30 different scales (overall achievement, content domains, and cognitive
domains for the fourth and eighth grades) and all of the results were plotted
and checked. Again, with a few rare exceptions for the more difficult
domains, the achievement score distributions were very satisfactory and
provided an excellent basis for further analysis and reporting the results.

TIMSS devotes considerable effort to ensure that the data can be trusted
for important decision making based on comparisons between countries and
much of that information is documented in this technical report.
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Chapter 2

Developing the TIMSS 2007
Mathematics and Science Assessments
and Scoring Guides

Graham J. Ruddock, Christine Y. O’Sullivan, Alka Arora, and Ebru Erberber

2.1 Overview

The mathematics and science assessments for TIMSS 2007 were developed
over a period of 2 years, from January 2005 to November 2006. The
process incorporated the expertise of mathematics and science educators
and test development specialists from all over the world. In particular, the
TIMSS & PIRLS International Study Center worked with the Science and
Mathematics Item Review Committee (SMIRC), an international committee
of prominent mathematics and science experts who were nominated by
participating countries and represented a range of nations and cultures.!
Their responsibilities were threefold: to review and revise items, check for
mathematical and scientific accuracy, and make certain that the items fit
the specifications contained within the TIMSS 2007 Assessment Frameworks
(Mullis, Martin, Ruddock, O’Sullivan, Arora, & Erberber, 2005).

First, the mathematics and science assessment frameworks for TIMSS
2003 were reviewed and updates were made for TIMSS 2007. Because
approximately half of the mathematics and science assessment items were
released to the public following the publication of the TIMSS 2003 results, a
large number of replacement items were newly developed for TIMSS 2007.
Item writing was accomplished in large measure by the National Research
Coordinators (NRCs), with support and training from the TIMSS & PIRLS

1 See Appendix A for a list of members of the Science and Mathematics Item Review Committee.
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14 CHAPTER 2: DEVELOPING THE TIMSS 2007 MATHEMATICS AND SCIENCE ASSESSMENTS AND SCORING GUIDES

International Study Center. Two task forces, one for mathematics and one for

science,? were convened to assist in managing the resulting pool of items.

This chapter describes the test development process in more detail. An

overview is shown in Exhibit 2.1.

Exhibit 2.1

Overview of the TIMSS 2007 Frameworks and Test Development Process

January

February

March

April

May

June-July

August

August

September

November

November

2005

2005

2005

2005

2005

2005

2005

2005

2005

2005

2005

TIMSS & PIRLS International Study Center

Review of TIMSS 2003 Assessment Frameworks

Propose revisions for TIMSS 2007 Assessment Frameworks to be
discussed in the First National Research Coordinators Meeting

First National Research Coordinators Meeting (Cairo)

Review of proposed changes to TIMSS 2003 Assessment Frameworks
TIMSS & PIRLS International Study Center

Compile TIMSS 2007 Content Domains and Percentages Survey to be
completed by the National Research Coordinators

Incorporating results from the survey and the First National Research
Coordinators Meeting, prepare draft TIMSS 2007 Assessment
Frameworks

First Science and Mathematics Item Review Committee Meeting
(London)

Improve and review draft of TIMSS 2007 Assessment Frameworks
Second National Research Coordinators Meeting (Amsterdam)
Develop field test item pool using TIMSS Item-writing Guidelines
TIMSS & PIRLS International Study Center

Review, refine, and edit field test items in the pool

Develop additional items to cover framework

Science and Mathematics Task Forces (Boston)

Review and revise field test items

Develop additional items to cover framework

Second Science and Mathematics Item Review Committee Meeting
(Kyoto)

Review field test item pool and select preferred and alternate
items for field test to be reviewed in the Third National Research
Coordinators Meeting

TIMSS & PIRLS International Study Center

Incorporating improvements and revisions from the Second Science
and Mathematics Item Review Committee Meeting, finalize and
publish the TIMSS 2007 Assessment Frameworks

Third National Research Coordinator Meeting (Ljubljana)

Review and approve prefered field test items
TIMSS & PIRLS International Study Center

Assemble field test item blocks

2 The mathematics task force consisted of Graham Ruddock, TIMSS Mathematics Coordinator; Robert
Garden, former TIMSS Mathematics Coordinator; and Mary Lindquist, former president of National
Council of Teachers of Mathematics. The science task force consisted of Christine O’Sullivan, TIMSS
Science Coordinator; Audrey Champagne, State University of New York at Albany; and Jackie Heaton,
University of Aberdeen.
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Exhibit 2.1

December

January

February

March

March-April
June

July

August

August

October

October
November

Overview of the TIMSS 2007 Frameworks and Test Development Process (Continued)

2005

2006

2006

2006

2006
2006

2006

2006

2006

2006

2006
2006

TIMSS & PIRLS International Study Center

Finalize field-test instruments and post them on the TIMSS & PIRLS
International Study Center website for downloading

TIMSS & PIRLS International Study Center

Conduct a pilot test of constructed-response items

Prepare draft scoring guides for constructed-response items
Science and Mathematics Task Forces (Boston)

Finalize scoring guides for constructed-response items

Develop scoring training materials for the Fourth National Research
Coordinators Meeting

Fourth National Research Coordinators Meeting (Malta)

Field test scoring training

TIMSS 2007 field test administration

TIMSS & PIRLS International Study Center

Review field test item statistics

Propose items for the main data collection to be discussed in the Third
Science and Mathematics Item Review Committee Meeting

Third Science and Mathematics Item Review Committee Meeting (St.
Petersburg)

Review proposed sets of items in the light of field test results

Fifth National Research Coordinators Meeting (Riga)

Review and approve proposed sets of items for the main data
collection

TIMSS & PIRLS International Study Center

Finalize main survey materials and post them on the TIMSS & PIRLS
International Study Center website for downloading

TIMSS & PIRLS International Study Center

Update scoring guides for constructed-response items

Develop scoring training materials for the scoring training for the
Southern Hemisphere countries

Southern Hemisphere scoring training (Melbourne)

TIMSS & PIRLS International Study Center

Incorporate revisions from the Southern Hemisphere scoring training,
finalize scoring guides for constructed-response items and post

them on the TIMSS & PIRLS International Study Center website for
downloading
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2.2 Updating the TIMSS 2007 Assessment Frameworks

The TIMSS 2007 Assessment Frameworks closely resembles its corresponding
publication for TIMSS 2003. However, there were three important areas of
updates in the assessment for TIMSS 2007.

« In the Mathematics and Science Frameworks, the content domains
were presented separately for the fourth and eighth grades, and there
was a concerted effort to better reflect fourth-grade curricula. At both
grades, there was an effort to consolidate the major content areas and
adjust the assessment topic areas and objectives to make them more
appropriate and feasible in the context of a large-scale international
assessment.

« To increase the potential for analyzing and reporting the
mathematics and science results according to cognitive domains,
the U.S. National Center for Education Statistics provided support
to examine and refine the mathematics cognitive domains used
in TIMSS 2003 and report the results.> Accordingly, the cognitive
domains in the Mathematics and Science Frameworks were updated
to enable reporting by cognitive domains in the TIMSS 2007
International Reports.

o The assessment design was updated to increase students’ response
time in TIMSS 2007 because TIMSS 2003 had been somewhat
speeded in some countries. The allocation of blocks to booklets
was modified to include fewer blocks in a booklet and to have the
design fully balanced. That is, each booklet in TIMSS 2007 included
2 mathematics blocks and 2 science blocks, with half the booklets
having the mathematics blocks first and half having the science
blocks first. The time provided to students to complete a block was
increased—from 12 to 18 minutes at fourth grade and from 15 to 22.5
minutes at eighth grade.

In preparation for the first meeting of the TIMSS 2007 National Research
Coordinators, the TIMSS & PIRLS International Study Center statf met
with the Mathematics and Science Coordinators to discuss the updates to
Mathematics and Science Frameworks and with consultants from Educational
Testing Service to discuss the updates to the assessment design.

The proposed updates were discussed during the first NRC meeting
in February 2005. The NRCs were pleased with the updated, simplified

3 For details of this cognitive study, see Mullis, I.V.S., Martin, M.O., & Foy, P. (2005). IEA’s TIMSS 2003
international report on achievement in the mathematics cognitive domains. Chestnut Hill, MA:
TIMSS & PIRLS International Study Center, Boston College.
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design that provided students with increased response time, even though
this meant countries measuring trend would be required to participate in a
bridge study. In addition to full participation in TIMSS 2007, trend countries
would need to administer a subset of TIMSS 2003 booklets in TIMSS 2007
under the TIMSS 2003 conditions. The NRCs also were supportive of the
recommendations for updating the content and cognitive domains in the
Mathematics and Science Frameworks, and were appreciative of the efforts
to report results by the cognitive domains. They recommended conducting
a survey to gather further information about how to update the content and
cognitive domains.

Following the NRC meeting, TIMSS & PIRLS International Study
Center staff distributed the survey questionnaires and asked NRCs to
indicate their country’s preferences with regard to the content domains
(algebra, geometry, measurement, physics, chemistry, etc.) that would
characterize mathematics and science in the assessment and the specific
topics in each domain that would be addressed by the assessment objectives.
The responses to the questionnaires from participating countries showed
broad support for the proposed changes to the assessment frameworks and
provided valuable guidance in drafting the 2007 frameworks in March 2005.
The draft frameworks were reviewed by members of the SMIRC in April
2005, and the final TIMSS 2007 Assessment Frameworks were published in
September 2005.

For the TIMSS 2007 frameworks, a decision was made to separate the
content domains for both mathematics and science by grade because of the
increasing complexity of the subject matter and the introduction, at the
eighth grade, of topics not covered at the fourth grade. This also allowed the
fourth grade content domains to be renamed, where appropriate, to better
reflect the content being assessed. The cognitive domains were streamlined
based on information stemming from the study of the skills and abilities
used to answer mathematics items in the 2003 assessment.

The major revisions in the mathematics content domains were
organizational. At fourth grade, the previous number and algebra domains
were combined into a revised number domain, while the previous
measurement and geometry domains were restructured into a new geometric
shapes and measures domain. The 2003 data domain was renamed “data
display”, better reflecting what was being assessed at this grade. At the topic
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level, the fourth grade topics were streamlined, and topics where minimal
content was assessed were combined with others.

At eighth grade, the 2003 measurement domain was eliminated, and
the topics covered were redistributed to geometry (length, area, volume,
angle, perimeter, and circumference) or number (time, speed, mass/weight,
and temperature).

The cognitive domains for mathematics were reduced from four to
three: knowing, applying, and reasoning. The previous two cognitive
domains, using concepts and solving routine problems, were split across
the three new domains. This change allowed the cognitive structure of the
assessment frameworks to be the same for mathematics and science.

The revisions made to the science assessment framework were mostly of
an organizational nature. Since the content domains for the fourth and eighth
grades were presented separately, the domains of chemistry and physics at the
fourth grade were combined into physical science. In addition, at the fourth
grade, the topics covered in the environmental science domain were moved
to life science and earth science. In TIMSS 2003, environmental science
items had been included in these domains, because environmental science
was not a reporting strand at the fourth grade. Although the environmental
science domain was a reporting strand in 2003 at eighth grade, this strand
was eliminated for TIMSS 2007 and its topics moved to biology and earth
science, where a new topic area was added—Earth’s resources, their use, and
conservation. While topic areas at both grades were combined, the content
remained essentially the same, with the exception of the topic of sound at
the fourth grade. In the 2003 assessment, this topic area was not assessed,
however, committee members decided that fourth grade students had a
rudimentary knowledge of sound, and this area now should be assessed
under physical science.

The topics that made up the science cognitive domains remained
essentially the same as those contained within the TIMSS 2003 frameworks.
However, the domain names did change so that they would be identical to
those of mathematics. Thus, factual knowledge, conceptual understanding,
and reasoning and analysis became knowing, applying, and reasoning,
respectively. In addition, some of the topics included within the domains
were moved from one cognitive domain to another based on current thinking
about cognitive processes.
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2.3 Mathematics Assessment Framework

The TIMSS 2007 mathematics framework is presented in full in the
TIMSS 2007 Assessment Frameworks. The basic structure of the mathematics
framework is defined by two dimensions, a content and a cognitive
dimension, which remains unchanged from TIMSS 2003 and is illustrated in
Exhibit 2.2. Exhibit 2.3 shows the topic areas within the dontent domains.

Exhibit 2.2 Target Percentages of the TIMSS 2007 Mathematics Assessment Devoted to
Content and Cognitive Domains by Grade Level

Number 50%
Geometric Shapes and Measures 35%
Data Display 15%
Number 30%
Algebra 30%
Geometry 20%
Data and Chance 20%
Fourth Grade Eighth Grade
Knowing 40% 35%
Applying 40% 40%
Reasoning 20% 25%

TIMSS & PIRLS
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Exhibit 2.3 Topic Areas Included in the Mathematics Content Domains by Grade Level

Fourth Grade Content Domains Fourth Grade Topic Areas

Number Whole numbers
Fractions and decimals
Number sentences
Patterns and relationships
Geometric Shapes and Measures Lines and angles
Two- and three-dimensional shapes
Location and movement
Data Display Reading and interpreting
Organizing and representing

Eighth Grade Content Domains Eighth Grade Topic Areas

Number Whole numbers

Fractions and decimals
Integers
Ratio, proportion, and percent
Algebra Patterns
Algebraic Expressions
Equations/formulas and functions
Geometry Geometric shapes
Geometric measurement
Location and movement
Data and Chance Data organization and representation
Data interpretation

Chance

TIMSS & PIRLS
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24 Science Assessment Framework

As in mathematics, the science assessment framework is fully detailed in the
TIMSS 2007 Assessment Frameworks. It is organized along two dimensions:
content and cognitive. The content dimension at the fourth grade is made up
of three domains: life science, physical science, and earth science. The four
content domains at the eighth grade are: biology, chemistry, physics, and
earth science. There are three cognitive domains at both fourth and eighth
grades: knowing, applying, and reasoning. The target percentages for the
content and cognitive domains are shown in Exhibit 2.4 and the topic areas
are listed in Exhibit 2.5.

Exhibit 2.4 Target Percentages of the TIMSS 2007 Science Assessment Devoted to
Content and Cognitive Domains by Grade Level

Life Science 45%
Physical Science 35%
Earth Science 20%
Biology 35%
Chemistry 20%
Physics 25%
Earth Science 20%
Fourth Grade Eighth Grade
Knowing 40% 30%
Applying 35% 35%
Reasoning 25% 35%
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Exhibit 2.5 Topic Areas Included in the Science Content Domains by Grade Level

Fourth Grade Content Domains Fourth Grade Topic Areas

Life Science Characteristics and life processes of living things
Life cycles, reproduction, and heredity
Interaction with the environment
Ecosystems
Human health

Physical Science Classification and properties of matter
Physical states and changes in matter
Energy sources, heat, and temperature
Light and sound
Electricity and magnetism
Forces and motion

Earth Science Earth’s structure, physical characteristics, and
resources

Earth’s processes, cycles, and history
Earth in the solar system

Eighth Grade Content Domains Eighth Grade Topic Areas

Biology Characteristics, classification, and life processes of
organisms

Cells and their functions
Life cycles, reproduction, and heredity
Diversity, adaptation, and natural selection
Ecosystems
Human health

Chemistry Classification and composition of matter
Properties of matter
Chemical change

Physics Physical states and changes in matter
Energy transformations, heat, and temperature
Light
Sound
Electricity and magnetism
Forces and motion

Earth Science Earth’s structure and physical features
Earth’s processes, cycles, and history
Earth’s resources, their use, and conservation

Earth in the solar system and the universe
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2.5 Developing Mathematics and Science Items and Scoring Guides

Because approximately half of the fourth- and eighth-grade items from
TIMSS 2003 were kept secure to be readministered in the 2007 assessment,
blueprints for mathematics and science item development were developed
to ensure that the newly developed items met the guidelines laid out in the
2007 assessment framework. The blueprints were created by:

. Estimating the number of items needed in the assessment based on
the total score points and percentage of score points in each content
domain specified in the framework

. Distributing this number of items across the mathematics and science
main topic areas according to their breadth of content

« Accounting for the number of trend items already included in each
topic area

. Ensuring coverage of the cognitive domains and the appropriate
numbers of multiple-choice and constructed-response items (the
frameworks specify approximately 50% each)

. Scaling up the number of items to be developed to allow for attrition
during the item selection and field-testing process.

This section describes the test development process and includes a
consideration of trend items, development of the international item pool,
item review and revision, problem- solving sets, field testing, item selection
for the main data collection, development of scoring guides for constructed-
response items, and scoring training.

2.5.1 Trend Items

The mathematics and science trend items from 2003 were mapped into the
content and cognitive categories described in the TIMSS 2007 frameworks.
The results are shown in Exhibits 2.6 and 2.7.

In mathematics at fourth grade , the number of multiple-choice and
constructed-response items was about the same in each domain, so the newly
developed items needed to maintain this balance. This was not the situation
at eighth grade, where multiple-choice items predominated, except in the
data and chance domain. For this grade, more new constructed-response
items were needed to redress the balance.

Science included both multiple-choice and constructed-response
items in each domain. At fourth grade, the number of multiple-choice and
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constructed-response trend items was about the same. Eighth grade had
more multiple-choice items, hence, a larger proportion of constructed-
response items needed to be developed for eighth grade.

Exhibit 2.6 Mathematics Trend Items by Grades, Content and Cognitive Domains, and Item Format

Fourth Grade Trend Items Eighth Grade Trend Items
Content

Domain Multl.ple Constructed Total Mult[ple Constructed Total
Choice Response Choice Response
10

Number 24 27 51 18 28
Algebra* - - - 14 8 22
Geometry** 12 9 21 18 9 27
Eﬁ;igi* 5 4 9 6 12 18
Total 41 40 81 56 39 95
Knowing 16 7 23 23 8 31
Applying 18 18 36 26 19 45
Reasoning 7 15 22 7 12 19
Total 41 40 81 56 39 95

* Prealgebraic concepts are included in the Number content domain at the fourth grade.
** Called Geometric Shapes and Measures at the fourth grade
*** Called Data Display at the fourth grade.

Exhibit 2.7 Science Trend Items by Grades, Content and Cognitive Domains, and Item Format

Fourth Grade Trend Items Eighth Grade Trend Items

Content

Domain Multl.ple Constructed Total Mult[ple Constructed Total
Choice Response Choice Response
Biology* 22 10 32 16 18 34
Ph}/5|cal 13 16 29 _ _ B
Science
Chemistry - - - 9 5 14
Physics - - - 16 7 23
Earth 5 10 15 10 13 23
Science
Total 40 36 76 51 43 94
Cognlflve Mult[ple Constructed Total Mult{ple Constructed Total
Domain Choice Response Choice Response
Knowing 19 13 32 30 9 39
Applying 15 10 25 15 18 33
Reasoning 6 13 19 6 16 22
Total 40 36 76 51 43 94

* Called Life Science at the fourth grade.
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2.5.2 Developing the International Item Pool for TIMSS 2007

During the second NRC meeting in May 2005, participants from 60 countries
attended the item-writing workshop for TIMSS 2007. The TIMSS & PIRLS
International Study Center provided specific instructions on how to write
multiple-choice and constructed-response items in accordance with an item-
writing manual that had been developed for TIMSS 2007. Participants then
were organized into four subgroups—fourth grade mathematics, eighth
grade mathematics, grade fourth science, and eighth grade science. These
subgroups were further subdivided into content domain groups. The item-
writing effort was very successful, yielding a large number of draft items—
for mathematics, approximately 210 and 230 items at fourth and eighth
grades, respectively, and for science, approximately 200 and 120 items at
these respective grades. Also, several countries sent additional items to the
TIMSS & PIRLS International Study Center in the weeks that followed.

2.5.3 Item Review and Revision

Following item development, members of the task force reviewed and
revised the items and wrote additional items to cover specific areas of the
frameworks that had not been addressed. The resulting item pool consisted
of 997 items, of which 472 were in mathematics and 525 were in science.
The items then were reviewed by the SMIRC. For this review, members of
the committee formed two subgroups, a mathematics group and a science
group. Members of the subgroups reviewed items for content accuracy, grade
appropriateness, and framework fit.

To increase efficiency, the field test blocks were organized to represent
the desired assessment as much as possible. So far as the field test was
successful, then materials did not have to be reformatted. The replacement
items were prepared in parallel blocks, so they could be incorporated into the
assessment blocks with minimal disruption. Thus, the field-test item pool
was divided into two sets, “preferred” and “alternate”, and the items then
organized into two sets of item blocks. One set of item blocks contained the
“preferred” items and the second set contained the “alternate” items. These
blocks of items were reviewed at the third NRC meeting that was held in
Slovenia in November 2005. NRCs made suggestions for revising certain
items, mostly based on concerns about translation issues. They also raised
concerns about the grade appropriateness of a few items, and these were
subsequently eliminated.
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254 Item Sets

Several extended reasoning tasks or item sets of related problems were
developed by the SMIRC and by members of the task force for inclusion
in TIMSS 2007. These were written to specifically measure aspects of the
frameworks that were difficult to assess using discrete items and, generally,
were classified as reasoning. For these tasks, the number of possible points,
typically 3 to 6 points, depended on the requirements for students to
successfully complete the task.

In mathematics, the extended tasks involved patterns and their
generalization with scenarios based on real-life contexts. Two were included
in the final assessment for fourth grade and four for eighth grade.

In science, the extended tasks addressed aspects of science inquiry based
on experimental set-ups or student investigations. They were reviewed and
revised at each SMIRC and task force meeting. Among the tasks that were
tield tested, two were included at the fourth grade level and five at the eighth
grade level in the final assessment.

2.5.5 Field Test

The newly developed fourth- and eighth-grade items were field tested
internationally from March to April 2006. In total, 31 countries participated
in the fourth grade field test and 45 countries participated in the eighth grade
tield test. The field test in each country was administered to a random sample
of a minimum of 25 schools. Approximately twice the number of items were
tield tested than were needed for the TIMSS 2007 assessment. A total of 350
items were included in the fourth grade field test, 192 in mathematics and
158 in science. At the eighth grade, a total of 415 items were included in the
tield test, 214 in mathematics and 201 in science. Since some constructed-
response items contributed 2 score points, this corresponded to a total of 203
score points in mathematics and 180 in science at the fourth grade, and 283
score points in mathematics and 240 in science at the eighth grade.
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2.5.6 Item Selection for the TIMSS 2007 Data Collection

The selection of items for the TIMSS 2007 data collection was based on an
item analysis of the international results of the field test. Data almanacs
containing basic item statistics for each country and internationally were
produced, including the following:

« Difficulty levels for each item

» How well items discriminated between high- and low-performing
students

o The effectiveness of distractors in multiple-choice items

« The frequency of occurrence of diagnostic codes used in the scoring
guides

 Scoring reliability for constructed-response items.

The TIMSS & PIRLS International Study Center and the mathematics
and science coordinators reviewed data from the field test in June 2006.
Items were selected that discriminated well, had a range of difficulties, and
covered the cognitive and content domains, and draft blocks of these items
were assembled, including a pool of alternate items.

The SMIRC reviewed these draft blocks in July 2006. Some items
were revised slightly and other replaced with items from the alternate pool.
The modified draft blocks then were reviewed by the NRCs at the fifth
NRC meeting held in August 2006. The NRCs recommended some further
changes to items and asked that a few items be replaced. A total of 196 new
items at the fourth grade and 240 items at the eighth grade were approved
by the NRCs for inclusion in the TIMSS 2007 data collection. The final
assessments were made up of 353 items at fourth grade and 429 items at eight
grade, including both trend and new items.

Exhibits 2.8 and 2.9 show the distribution of new and trend items in the
TIMSS 2007 mathematics and science assessments by item format for fourth
and eighth grades, respectively. They reflect the number of individual items
and all item subparts included in multipart items.

The percentage of score points contributed to the assessments by
constructed-response items for both mathematics and science and at both
grade levels ranged from 50 to 55 percent.
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Exhibit 2.8 Distribution of New and Trend Items in the TIMSS 2007 by Subject and Item
Format - Fourth Grade

Number of Items

Item Format Total Total Percentage
Score of Score
(New+Trend) X )
Points Points

Mathematics Items

Multiple Choice 55 41 96 96 50%
Constructed Response 43 40 83 96 50%
Total Mathematics Items 98 81 179 192

Science Items

Multiple Choice 53 40 93 93 48%
Constructed Response 45 36 81 101 52%
Total Science Items 98 76 174 194

All Items
Multiple Choice 108 81 189 189 49%
Constructed Response 88 76 164 197 51%
Total Items 196 157 353 386

Exhibit 2.9 Distribution of New and Trend Items in the TIMSS 2007 by Subject and Item
Format - Eighth Grade

Number of Items

Item Format Total Percentage

Trend
Total Score of Score
Items (New+Trend) . :
Points Points

Mathematics Items

Multiple Choice 61 56 117 17 49%
Constructed Response 59 39 98 121 51%
Total Mathematics Items 120 95 215 238

Science Items

Multiple Choice 56 51 107 107 45%
Constructed Response 64 43 107 133 55%
Total Science Items 120 94 214 240

All Items
Multiple Choice 17 107 224 224 47%
Constructed Response 123 82 205 254 53%
Total Items 240 189 429 478
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2.5.7 Developing Scoring Guides for Constructed-response Items

Constructed-response items made up approximately half of the total
assessment time in the TIMSS 2007 test, with each of these items having its
own scoring guide.

2.5.7.1 The TIMSS General Scoring Method
TIMSS 2007, as in previous TIMSS assessments, included constructed-
response items and used the same approach to scoring. Constructed-response
questions generally are worth 1 or 2 score points, depending on the nature
of the task or skills required to complete it. Typically, constructed-response
items worth 1 score point require a numerical response in mathematics or a
brief descriptive response in science, while those worth 2 score points require
students to show their work or provide explanations using words and/or
diagrams to demonstrate their conceptual understanding.

The generalized mathematics and science scoring guidelines that were
developed and applied for TIMSS 2003 also were used in TIMSS 2007. The
scoring guidelines are shown in Exhibit 2.10.
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Exhibit 2.10
Constructed-response Items

Score Points for 1-point Items

CHAPTER 2: DEVELOPING THE TIMSS 2007 MATHEMATICS AND SCIENCE ASSESSMENTS AND SCORING GUIDES

TIMSS Generalized Scoring Guidelines for Mathematics and Science

Mathematics

1 Point

A 1-point response is correct. The response
indicates that the student has completed the
task correctly.

0 Points

A 0-point response is completely incorrect,
irrelevant, or incoherent.

Score Points for 2-point Items

Science

1 Point

A 1-point response is correct. The response
indicates that the student has completed the task
correctly.

0 Points

A 0-point response is completely incorrect,
irrelevant, or incoherent.

2 Points

A 2-point response is complete and correct.
The response demonstrates a thorough
understanding of the mathematical concepts
and/or procedures embodied in the task.

« Indicates that the student has completed
the task, showing mathematically sound
procedures

« Contains clear, complete explanations and/or
adequate work when required

1 Point

A 1-point response is only partially correct.
The response demonstrates only a partial
understanding of the mathematical concepts
and/or procedures embodied in the task.

« Addresses some elements of the task correctly
but may be incomplete or contain some
procedural or conceptual flaws

« May contain a correct solution with incorrect,
unrelated, or no work and/or explanation
when required

« May contain an incorrect solution but applies a
mathematically appropriate process

0 Points

A 0-point response is completely incorrect,
irrelevant, or incoherent.

2 Points

A 2-point response is complete and correct. The
response demonstrates a thorough understanding
of the science concepts and/or procedures
embodied in the task.

« Indicates that the student has completed
all aspects of the task, showing the correct
application of scientific concepts and/or
procedures

- Contains clear, complete explanations when
required

1 Point

A 1-point response is only partially correct.
The response demonstrates only a partial
understanding of the science concepts and/or
procedures embodied in the task.

- Addresses some elements of the task correctly but
may be incomplete or contain some procedural
or conceptual flaws

» May contain a correct answer but with an
incomplete explanation when required

- May contain an incorrect answer but with an
explanation indicating a correct understanding of
some of the scientific concepts

0 Points

A 0-point response is seriously inaccurate or
inadequate, irrelevant, or incoherent.

Each constructed-response item has its own scoring guide that utilizes

a two-digit scoring scheme to provide diagnostic information. The first digit

designates the correctness level of the response: 2 for a 2-point response, 1

for a 1-point response, and 7 for an incorrect response. The second digit,

combined with the first, represents a diagnostic code used to identify specific
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types of approaches, strategies, or common errors and misconceptions. A
second digit of 0 to 5 may be used for a predefined international code at
each correctness level, while a second digit of 9 corresponds to “other” types
of responses that fall within the appropriate correctness level but do not
fit any of the predefined international codes. A special code (99) is given
for completely blank responses. In general, only a few diagnostic codes
are used to track high frequency correct or partial approaches or common
misconceptions and errors. In addition to the international codes, second
digit codes of 7 and 8 may be used by national centers to monitor specific
responses not already captured by the internationally defined codes. The
general TIMSS two-digit scoring scheme is summarized in Exhibit 2.11.

Exhibit2.11  TIMSS Two-digit Scoring Scheme for Constructed-response Items

2-Point Items 1-Point Items

Correctness  International Code(s) Correctness  International

Level Level Code(s)

Correct 20-25: Category/method #1-#5 | Correct 10-15: Category/method #1-#5
Responses 29: Other correct method Responses 19: Other correct method
Partial 10-15: Category/method #1-#5 Incorrect 70-75: Misconception/error #1-#5
Responses 19: Other partial method Responses 79: Other error

Incorrect 70-75: Misconception/error #1-#5 Blank 99

Responses 79: Other error

Blank 99

2.5.7.2 Developing the TIMSS 2007 Scoring Guides

Scoring guides were written at the same time items were drafted. This helped
ensure that the scoring guides captured what the items purported to measure
and helped clarify the language of the items. The scoring guides were
reviewed with the items by both the task force and members of the SMIRC.
After the field test had been assembled, a pilot test of constructed-response
items was conducted in English-speaking countries to collect student
responses to use in developing scoring training materials for the field test.
These responses helped refine the scoring guide, as well as clarify categories.
They also helped in item revisions since ambiguities could be recognized by
the way in which students responded to items. Selected student responses
were included as examples in the scoring guides. Field test scoring training
took place in March 2006 at the fourth NRC meeting. Scoring guides were
turther refined at this meeting.

A review of the field-test item statistics, however, showed that further
refinements to the scoring guides could be made. For example, some of the

EA

31

TIMSS & PIRLS

International Study Center

Lynch School of Education, Boston College



CHAPTER 2: DEVELOPING THE TIMSS 2007 MATHEMATICS AND SCIENCE ASSESSMENTS AND SCORING GUIDES

categories were not being used and some guides showed no discrimination
between students who received full credit for an item and those who received
partial credit. In addition to the data, feedback was received from the scoring
trainers in the participating countries about their experiences with the
scoring guides. All this information was considered when selecting items
for TIMSS 2007.

Where necessary, scoring guides were revised for items chosen for
the TIMSS 2007 data collection. They were reviewed again by the SMIRC
and NRCs during the final item review. Scoring guides for the trend items
remained unchanged from the versions used in 2003.

2.5.7.3 Scoring Training Materials and Procedures

Scoring training for TIMSS 2007 was conducted in October 2006 for
countries in the Southern Hemisphere and all of the scoring guides and
training materials were finalized at this training. The training was replicated
in March 2007 for countries in the Northern Hemisphere. The training
materials used and the procedures followed for scoring training were very
similar to those for previous TIMSS surveys. Representatives from countries
participating in the survey were given information about the TIMSS scoring
method and then trained using a selection of items chosen to illustrate
the various types of constructed-response items. Materials for the scoring
training were posted on the TIMSS & PIRLS International Study Center
website prior to the meeting, and participants brought the materials with
them. The training materials for each item included the scoring guide,
a set of student papers illustrating the different score levels, and a set of
practice papers.

The purpose of the scoring training was twofold: to present a model for
use within each participating country and to give participants an opportunity
to practice and resolve scoring issues with the most difficult items.

The following general procedures were followed while training each
item:

 Participants read the item and its scoring guide.

o Trainers discussed the rationale and methodology of the scoring
guide.

« Trainers presented and discussed the set of prescored example
student responses.

« Participants scored the set of practice student responses.
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CHAPTER 2: DEVELOPING THE TIMSS 2007 MATHEMATICS AND SCIENCE ASSESSMENTS AND SCORING GUIDES

2.6

The TIMSS design for 2007 divided the 353 items at fourth grade and 429
items at eighth grade into 28 item blocks at each grade, 14 mathematics
blocks labeled M01 through M14, and 14 science blocks labeled S01 through
S14. Each block contained either mathematics items only or science items
only. This general block design is shown in Exhibit 2.12 and is the same for
each grade level. However, the assessment time was 18 minutes for fourth
grade blocks and 22.5 minutes for eighth grade blocks. At fourth and eighth
grades, seven blocks (the odd-numbered ones) contained secure items from
2003 that were used to measure trends, and seven blocks (the even-numbered

Assessment Booklet Design

ones) contained items newly developed for TIMSS 2007.

Exhibit 2.12

Mathematics
Blocks

Mo1
Mo02
Mo3
Mo4
MO5
Mo6
Mo7
M08
M09
M10
M11
M12
M13
M14

Source of Items

Block MO5 from TIMSS 2003
New items for TIMSS 2007
Block M06 from TIMSS 2003
New items for TIMSS 2007
Block M07 from TIMSS 2003
New items for TIMSS 2007
Block M08 from TIMSS 2003
New items for TIMSS 2007
Block M11 from TIMSS 2003
New items for TIMSS 2007
Block M12 from TIMSS 2003
New items for TIMSS 2007
Block M14 from TIMSS 2003
New items for TIMSS 2007

Science
Blocks

S01
S02
S03
S04
S05
S06
S07
S08
S09
S10
S11
S12
S13
S14

General Design of the TIMSS Matrix-sampling Blocks

Source of Items

Block S14 from TIMSS 2003
New items for TIMSS 2007
Block SO5 from TIMSS 2003
New items for TIMSS 2007
Block S06 from TIMSS 2003
New items for TIMSS 2007
Block S07 from TIMSS 2003
New items for TIMSS 2007
Block S08 from TIMSS 2003
New items for TIMSS 2007
Block S11 from TIMSS 2003
New items for TIMSS 2007
Block S12 from TIMSS 2003
New items for TIMSS 2007
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In the TIMSS 2007 design, the 28 blocks of items were distributed across
14 student booklets, as shown in Exhibit 2.13. Each booklet consisted of four
blocks of items. To enable linking between booklets, each block appears in
two booklets. The assessment time for individual students was 72 minutes
at fourth grade and 90 minutes at eighth grade, which is comparable to that
in the 1995, 1999, and 2003 assessments. The booklets were organized into
2 two-block sessions (Parts I and II), with a break in between each part.

Exhibit2.13  Booklet Design for TIMSS 2007 - Fourth Grade and Eighth Grade

Student Achievement Assessment Blocks
Sooklet Pt | Pat2 |

Booklet 1 MO1 MO02 SO1 S02
Booklet 2 S02 S03 MO02 MO03
Booklet 3 Mo3 Mo4 S03 S04
Booklet 4 S04 S05 MO04 MO05
Booklet 5 MO5 MO06 S05 S06
Booklet 6 S06 S07 Mo6 MO07
Booklet 7 MO07 M08 S07 S08
Booklet 8 S08 S09 M08 M09
Booklet 9 MO09 M10 S09 S10
Booklet 10 S10 S11 M10 M11
Booklet 11 M11 M12 S11 S12
Booklet 12 S12 S13 M12 M13
Booklet 13 M13 M14 S13 S14
Booklet 14 S14 S01 M14 MO1

2.6.1 Assembling Item Blocks

The assessment blocks were assembled to create a balance across blocks and
booklets with respect to content domain, cognitive domain, and item format.
Depending on the exact number of multiple-choice and constructed-response
items in each block, the total number of mathematics items in a block ranged
from 10-14 at fourth grade and 11-18 at eighth grade. In science, depending
on the exact number of multiple-choice and constructed-response items in
each block, the total number of science items in a block ranged from 10-14
at fourth grade and 12-18 at eighth grade.

TIMSS & PIRLS
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2.6.2 Incorporating Trend ltems

At fourth grade, 14 blocks of items from TIMSS 2003 were used in
TIMSS 2007—7 from mathematics and 7 from science. These were
renumbered as shown in Exhibit 2.14.

At eighth grade in mathematics, one block of items from 1999 and one
block containing items from 1999 and 2003 were used in 2007 (see Exhibit
2.15). These are labeled M01 and M03, respectively. The remaining five
trend blocks were first administered in 2003. At eighth grade in science,
similar to mathematics, one block containing items from 1999 and one block
containing items from 1999 and 2003 were used in 2007 and labeled S03 and
S05, respectively. The remaining five trend blocks were first administered
in 2003.

Exhibit 2.14 TIMSS 2007 Mathematics and Science Blocks - Fourth Grade: Number of Items from
Trend Blocks and Score Points by Assessment Year

Number of Items .
from Trend Blocks* Score Points by Assessment Year

Mathematics Blocks 2003 2007 Total
MO1 MO05(11) 12 0 12
MO03 MO06(12) 12 0 12
MO05 MO07(11) 12 0 12
MO07 MO08(12) 12 0 12
M09 M11(12) 14 0 14
M11 M12(13) 13 0 13
M13 M14(10) 11 0 11
MO02, M04, M06, M08, M10, M12, M14 - 0 106 106
Mathematics Total 81 86 106 192

Science Blocks

S01 S14(11) 12 0 12
S03 S05(11) 12 0 12
S05 S06(10) 1 0 1
S07 S07(11) 12 0 12
S09 S08(11) 13 0 13
S11 S11(11) 12 0 12
S13 S12(11) 13 0 13
502, S04, S06, S08, 510, S12, S14 - 0 109 109

Science Total 109 194

76 85

*The number of items from each trend block is indicated in parentheses.
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Exhibit2.15 TIMSS 2007 Mathematics and Science Blocks - Eighth Grade: Number of Items from
Trend Blocks and Score Points by Assessment Year

Number of Items .
_ from Trend Blocks* Score Points by Assessment Year

Mathematics Blocks 1999 2003 2007 Total
MoO1 MO05(13) 16 0 0 16
MO03 MO06(15) 8 7 0 15
MO05 MO07(12) 0 17 0 17
MO07 MO08(15) 0 15 0 15
M09 M11(14) 0 15 0 15
M11 M12(15) 0 16 0 16
M13 M14(11) 0 15 0 15
MO02, M04, M06, M08, M10, M12, M14 - 0 0 129 129
Mathematics Total 95 24 85 129 238

Science Blocks

S01 S14(12) 0 15 0 15
S03 S05(14) 15 0 0 15
S05 S06(15) 8 7 0 15
S07 S07(12) 0 15 0 14
S09 S08(14) 0 16 0 15
S11 S11(13) 0 15 0 15
S13 S12(14) 0 16 0 16
502, S04, S06, S08, 510, 512, S14 - 0 0 133 133

Science Total 94 133 240

23 84
T T A RN N KT

*The number of items from each trend block is indicated in parentheses.

2.6.3  Alignment with the Mathematics and Science Frameworks

The test development process for TIMSS 2007 resulted in fourth- and
eighth-grade assessments that are aligned with the TIMSS 2007 Assessment
Frameworks. Details of the coverage of the frameworks are presented in the
following subsections, for each grade level.

2.6.3.1 Fourth Grade Assessment

Exhibit 2.16 shows the distribution of score points for the fourth grade
mathematics assessment by content and cognitive domains. (The
mathematics framework target percentages can be seen in Exhibit 2.2.) The
content domains were all within 1 percent of the target percentages. The
proportion of reasoning items was slightly higher than the target because of
the distribution of trend items.
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Exhibit 2.16  Distribution of Score Points in the TIMSS 2007 Mathematics Assessment by Content
and Cognitive Domains - Fourth Grade

onten omain
41 33 24

Total Percentage of
Score Points Score Points
98

Number 51%
Geometric Shapes and Measures 26 28 11 65 34%
Data Display 6 14 9 29 15%
Total Score Points 73 75 44 192

Percentage of Score Points 38% 39% 23%

Exhibit 2.17 shows the score point distribution for the fourth grade
science assessment by content and cognitive domain. (The science framework
target percentages can be seen in Exhibit 2.4.) The percentages for the content
domains were met. The percentage of items assessing knowing was higher
than the target percentage, and the percentage of items assessing reasoning
was lower than the target percentage. This was due in part to some of the
items being reclassified based on the movement of several topics from one
cognitive domain to another. About 17 percent of the score points in science
measured scientific inquiry, and these covered topics from all three content
domains.

Exhibit 2.17  Distribution of Score Points in the TIMSS 2007 Science Assessment by Content and
Cognitive Domains and Scientific Inquiry Strand - Fourth Grade

. Cognitive Domain Total Percentage of | Scientific Inquiry
Content Domain . . "
m Applying | Reasoning | ScorePoints | Score Points Score Points
41 31 13 85 3

Life Science 44%

Physical Science 24 23 20 67 35% 24
Earth Science 24 14 4 42 21% 6
Total Score Points 89 68 37 194 33
Percentage of Score Points 46% 35% 19% 17%

As specified in the TIMSS 2007 Assessment Frameworks, two item types
were included in the survey—multiple-choice and constructed-response.
Exhibit 2.18 shows the distribution of the fourth grade mathematics and
science items by item type and content domain.
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Exhibit2.18 Number of Mathematics and Science Items in TIMSS 2007 by Item Type and
Content Domain - Fourth Grade

. Multiple Constructed Total Number
Content Domain :
Choice Response of Items

Mathematics Items

Number 50 43 93
Geometric Shapes and Measures 32 28 60
Data Display 14 12 26
Total Mathematics Items 96 83 179

Science Items

Life Science 42 32 74
Physical Science 35 29 64
Earth Science 16 20 36
Total Science Items 93 81 174

TIMSS reports trends in student achievement in mathematics and
science in the content domains of each subject. To facilitate linking to
previous assessments, TIMSS 2007 at fourth grade included items from 2003
(TIMSS was not conducted at fourth grade in 1999). The number of score
points in mathematics and science contributed by items used in TIMSS 2003
fourth grade can be seen in Exhibit 2.19.

Exhibit 2.19  Number of Score Points in TIMSS 2007 from Each Assessment Year by Mathematics
and Science Content Domains - Fourth Grade

From 2003 New in 2007 Total 2007

Mathematics

Number 55 43 98
Geometric Shapes and Measures 21 44 65
Data Display 10 19 29
Total in Mathematics 86 106 192
Science
Life Science 35 50 85
Physical Science 32 35 67
Earth Science 18 24 42
Total in Science 85 109 194
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The block and booklet design for 2007 ensured that the student booklets
contained an appropriate balance of mathematics and science content.
Exhibit 2.20 shows the number of mathematics and science score points in

each fourth grade booklet.

39

Exhibit 2.20 Number of Score Points in TIMSS 2007 in Each Booklet by Mathematics and Science Content Domains - Fourth Grade

Content Domain

Number
Geometric Shapes and Measures
Data Display

Total in Mathematics

Life Science
Physical Science
Earth Science

Total in Science

2.6.3.2 Eighth Grade Assessment

Exhibit 2.21 shows the distribution of score points for the eighth grade
mathematics assessment by content and cognitive domain. For both content
and cognitive domains, the percentage of score points was within 1 percent

15
7
4

26

10
13

27

12
1"

3
26

10

27

1"
1

5
27

Booklet

Mathematics
12 13 13 14 16

8 10 12 10
7 5 3 4

9
4

27 28 28 28 29

Science

13 15 14 14 14
7 7 7 8 10

7 5 7 7

6

27 27 28 29 30

of the target percentage (see Exhibit 2.2 for target percentages).

Exhibit 2.21  Distribution of Score Points in the TIMSS 2007 Mathematics Assessment by Content
and Cognitive Domains - Eighth Grade

. Cognitive Domain Total Percentage of
Content Domain . :
m Applying | Reasoning | Score Points | Score Points
28 33 11 72

Number

Algebra 33
Geometry 8
Data and Chance 14
Total Score Points 83

Percentage of Score Points 35%

15
29
21
98
41%

21 69
13 50
12 47
57 238
24%

30%
29%
21%
20%

17

30

10

27

16 14
10 8
3 5
29 27
9 "
1" 10
6 7
26 28
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15 14 14
6 10 9
4 2 4

25 26 27

13 13 1"

10 10 12
6 5 4

29 28 27
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Exhibit 2.22 shows the distribution of score points across content and
cognitive domains in the eighth grade science assessment. The target
percentages (see Exhibit 2.4) were met for the content domains, but the
percentages for the cognitive domains were higher than the target percent for
knowing and applying and lower for reasoning. This was similar to fourth
grade and was due in part to reclassification of items based on changes in the
cognitive topic areas. Items that measured scientific inquiry accounted for
approximately 24 percent of the score points in science. These items covered
all three science content domains.

Exhibit 2.22  Distribution of Score Points in the TIMSS 2007 Science Assessment by Content and Cognitive Domains,
and Scientific Inquiry Strand - Eighth Grade

: Cognitive Domain Total Percentage of | Scientific Inquiry
Content Domain . s .
m Applying | Reasoning | Score Points Score Points Score Points
35 31 23 89 20

Biology 37%

Chemistry 16 18 12 46 19% 18
Physics 14 32 13 59 25% 14
Earth Science 24 16 4 44 19% 4
Total Score Points 89 97 52 238 56
Percentage of Score Points 37% 41% 22% 24%

Exhibit 2.23 shows the number of multiple-choice and constructed-
response science items by their subject area content domains in TIMSS 2007.

Exhibit 2.23 Number of Mathematics and Science Items in TIMSS 2007 by Item Type and
Content Domain - Eighth Grade

. Multiple Constructed Total Number
Content Domain :
Choice Response of Items

Mathematics Items

Number 35 28 63
Algebra 34 30 64
Geometry 31 16 47
Data and Chance 17 24 41
Total Mathematics Items 117 98 215

Science Items

Biology 36 40 76
Chemistry 21 21 42
Physics 31 24 55
Earth Science 19 22 41
Total Science Items 107 107 214
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To study trends in eighth grade student mathematics and science
achievement, TIMSS 2007 included items from the 1999 and 2003 TIMSS
assessments. Exhibit 2.24 shows that approximately 10 percent of points for
the 2007 assessment in both mathematics and science came from items first
administered in 1999, and approximately 30 percent of points came from

items first administered in 2003.

Exhibit 2.24 Number of Score Points in TIMSS 2007 from Each Assessment Year by Mathematics

and Science Content Domains - Eighth Grade

Mathematics

Number 12 19
Algebra 1 26
Geometry 8 22
Data and Chance 3 18
Total in Mathematics 24 85
Biology 6 36
Chemistry 4 11
Physics 9 15
Earth Science 4 22
Total in Science 23 84

The number of score points and the distribution of score points across
the mathematics and science content domains for each booklet in the eighth-

grade assessment is shown in Exhibit 2.25.

Science

41
42
20
26
129

47
31
35
20
133

72
69
50
47
238

89
46
59
46
240
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Exhibit 2.25 Number of Score Points in TIMSS 2007 in Each Booklet by Mathematics and Science Content Domain - Eighth Grade

Content Domain

Number

Algebra
Geometry

Data and Chance

Total in Mathematics

Biology
Chemistry
Physics

Earth Science

Total in Science

Total Overall

Booklet

P [T T N 2 T T T N N T

13 14
6

7

7

34 33

14 1

6 7

6 10

7 5
3

35

13
6
1
5

1
9
6

10

36

12
7
8
8

10

1
36

10
7
8
8

O© N OV ©

34

11
7
8
7

Mathematics

9 8 7
1 1 9
7 9 9
6 7

33 33 32

Science

1 14 14
6 5 8
9 8 8
8 8 7

5 6
13 13
7 7
8 7
33 33
12 12
8 7
9 7
7 7

8 12 17
15 15 7
5 4
4 4

32 35 36

12 15 17

7 6 5
9 10 7
6 4 5

3 33 3 35 33 33 34 35 37 36 33 34 35 34
7 [ |70 |71 oo e [ &7 a8 leo]eo]ee]es|0] 7]

2.6.4 Item Release Policy

TIMSS 2007 is the fourth assessment in a series of regular 4-year studies,

providing trend data from 1995, 1999, and 2003. As in previous assessments,
the design for TIMSS 2007 and beyond (2011, 2015, etc.) provides for
retaining some of the items for the measurement of trends and releasing
some items into the public domain. In TIMSS 2007, 6 of the 14 assessment
blocks in each subject were released after the assessment. The released item
blocks include the two blocks containing the items from 1999, two blocks

containing trend items from 2003, and two blocks used for the first time

in 2007.* As item blocks are released, new items will be developed to take

their place. Exhibits 2.26 and 2.27 show the number of secure and released
items from the TIMSS 2007 assessment for fourth and eighth grades listed
by content domain.

4 Because TIMSS did not assess fourth grade students in 1999, the TIMSS 2007 fourth grade released
blocks comprise four blocks from 2003 and two from 2007.
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Exhibit 2.26  Number of Items in each Mathematics and Science Content Domain by
Release Status in TIMSS 2007 - Fourth Grade

Number 55
Geometric Shapes

and Measures 36
Data Display 14
Total Mathematics 105
Life Science 45
Physical Science 38
Earth Science 20
Total Science 103

Mathematics

38 93
24 60
12 26
74 179
Science

29 74
26 64
16 36

174

Exhibit 2.27 Number of Items in each Mathematics and Science Content Domain by
Release Status in TIMSS 2007 - Eighth Grade

Mathematics

Number 31
Algebra 47
Geometry 25
Data and Chance 23
Total Mathematics 126
Biology 47
Chemistry 26
Physics 33
Earth Science 21
Total Science 127

32 63
17 64
22 47
18 41
89 215
Science

29 76
16 42
22 55
20 41

214
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Chapter 3

Developing the TIMSS 2007 Background
Questionnaires

Ebru Erberber, Alka Arora, and Corinna Preuschoff

3.1 Overview

Student learning is influenced by various contextual factors, such as
school resources, teacher characteristics, student attitudes, and home
environment. To improve student achievement, it is important to understand
the educational and social contexts in which students learn and how these
relate to their achievement. Therefore, TIMSS 2007 collected a range of
contextual information about teaching and learning in mathematics and
science by administering background questionnaires at both the fourth and
eighth grades. The questionnaires were based on the contextual framework
included in the TIMSS 2007 Assessment Frameworks (Mullis, Martin,
Ruddock, O’Sullivan, Arora, & Erberber, 2005).

This chapter describes the development of the contextual framework and
the questionnaires. Four types of background questionnaires—curriculum,
school, teacher, and student—organized around the TIMSS curriculum
model were used in TIMSS 2007. The curriculum model has three aspects:
the intended, implemented, and attained curriculum. These represent,
respectively, the countries’ mathematics and science curricula students are
intended to learn; what is actually is taught in classrooms, including how it is
taught and who teaches it; and what students have learned. The curriculum
questionnaires asked about the structure and content of the intended
curriculum in mathematics and science. The school, teacher, and student
questionnaires asked about the mathematics and science content actually
taught in classrooms, the instructional approaches used, the organization
and resources of schools and classrooms, the preparation of teachers, and
experiences and attitudes related to mathematics and science.
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3.2 Updating the Contextual Framework for the Background
Questionnaires

Just as the mathematics and science frameworks describe the content and
cognitive domains to be assessed in those subjects, the contextual framework
for TIMSS 2007 identifies the major characteristics of the educational and
social contexts to be examined, with a view toward improving student
learning in mathematics and science.

In conjunction with updating the TIMSS mathematics and science
assessment frameworks for TIMSS 2007, the contextual framework was
revised. The process of updating the contextual framework began at the
first National Research Coordinators (NRCs) meeting in February 2005.
In this meeting, the existing TIMSS 2003 contextual framework (Mullis,
Martin, Smith, Garden, Gregory, Gonzales, Chrostowski, & O’Connor, 2003)
was reviewed by the NRCs, who offered their suggestions for areas needing
strengthening and revision and to identify potential new areas for inclusion
in the contextual framework. In general, the NRCs were satisfied with the
existing framework and recommended minor modifications.

Based on the suggestions from the NRCs and the TIMSS & PIRLS
International Study Center staff, the following revisions were implemented
in the TIMSS 2007 contextual framework:

« A section of school demographics-size, location, and characteristics
of the student body-was added.

e The section on school environment was broadened to include social
climate, such as the values and culture of the students, teachers, and
administrators.

e A new section was added on technology, support, and equipment
in order to extract information about factors that limit the use of
technology in schools.

e A section for teacher evaluation was included.

« In order not to increase the response burden due to new sections
being added, sections on classroom climate and students’ prior
experience were not included.

The revised contextual framework was reviewed one last time by the
NRCs at the second NRC meeting in June 2005. NRCs provided additional
input on the contextual framework, and, based on their suggestions,
minor revisions were made to the framework. In September 2005, the
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TIMSS & PIRLS International Study Center published the TIMSS 2007
Assessment Frameworks (Mullis, Martin, Ruddock, O’Sullivan, Arora, &
Erberber, 2005).

33 Updating the TIMSS 2007 Background Questionnaires

TIMSS 2007 included four types of background questionnaires to collect
information regarding the contexts in which students learn mathematics
and science.

e The Curriculum Questionnaire collected information from the
participating countries about the organization of the mathematics
and science curriculum and the topics intended to be covered up to
the fourth and eighth grades. Four versions of this questionnaire were
administered: fourth grade mathematics, fourth grade science, eighth
grade mathematics, and eighth grade science.

o The School Questionnaire asked the students’ school principals to
provide information about the school contexts and the resources
available for mathematics and science instruction. There were
separate versions for fourth and eighth grade.

o The Teacher Questionnaire collected information from the students’
teachers about the teachers’ backgrounds, preparation, and
professional development. It also asked about instructional activities
and collected very detailed information about the subject matter
topics taught to students. Because students typically are taught both
mathematics and science by the same teacher at the fourth grade,
there was a single questionnaire for both subjects. At the eighth
grade, there were separate versions for mathematics and science
teachers.

o The Student Questionnaire addressed students’ home and school lives
and their experiences learning mathematics and science. There were
separate questionnaires for fourth and eighth grade. At the eighth
grade, there were different versions for countries where eighth grade
science is taught as a single integrated subject and for countries where
it is taught as separate subjects (i.e., biology, chemistry, physics, and
earth science).

With each assessment cycle, TIMSS has a special committee of
experienced NRCs to help guide the process of updating the questionnaires,
called the Questionnaire Item Review Committee!. Updating the
TIMSS 2007 background questionnaires was a collaborative effort among the

1 The members of the TIMSS 2007 Questionnaire Iltem Review Committee are provided in Appendix A.
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TIMSS & PIRLS International Study Center, the NRCs, the Questionnaire
Item Review Committee, and the IEA Data Processing and Research Center.
The process included a series of reviews of draft questionnaires, a field test
of the questionnaires, a review of field test data, and a revision of the field
test instruments for use in the main data collection.

The curriculum, school, teacher, and student questionnaires used in
TIMSS 2007 were developed based on the TIMSS 2003 questionnaires.
While most of the questions were thematically similar in both assessments,
some questions from 2003 were eliminated, others were modified, and some
new questions were introduced in 2007 to provide additional information in
areas deemed important to the study. In general, every effort was made to
streamline the questionnaires in order to limit the response burden.

The development work began at the second NRC meeting in June 2005
when NRCs reviewed the TIMSS 2003 questionnaires in conjunction with
the draft TIMSS 2007 contextual framework. NRCs thoroughly reviewed
the content of the TIMSS 2003 questionnaires and shared comments in light
of 1) the reporting of trend results for the 2007 survey and 2) the addition
of new questions. As new questions were added, it was important to also
eliminate questions to maintain the same level of response burden.

The Questionnaire Item Review Committee first met in September 2005.
Committee members reviewed the contents of the questionnaires, in light
of the TIMSS 2003 international reports, the TIMSS 2007 contextual
framework, and NRC comments. The Questionnaire Item Review Committee
members suggested many improvements, as well as ways to reduce response
burden by eliminating some questions thought to be less useful for reporting
purposes. Where items were used in the TIMSS 2003 reports, these questions
were retained, preferably in the same form, in order to measure trends.

One important decision was to begin moving toward online data
collection. For the first time, the TIMSS 2007 Curriculum Questionnaire
was administered in an online format. Since national adaptations were not
necessary for the questionnaire and countries completed it in English, the
Curriculum Questionnaire was best suited for first experiences with the
online data-collection process. The online format allowed for gathering more
detailed information about educational policies and the implementation of
the mathematics and science curriculum. Also, because the approximately
60 NRC:s (a relatively small number of respondents) were responsible for
the completion of the curriculum questionnaires, it was felt that the various
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rounds of reviews and the online format would result in good information
and that it would not be necessary to include the Curriculum Questionnaire
as part of the field test.

TIMSS & PIRLS International Study Center staff implemented the
revisions suggested by the Questionnaire Item Review Committee and then
provided the revised draft questionnaires to NRCs for review at the third
TIMSS 2007 NRC meeting in November 2005. NRCs suggested a number of
improvements to the questionnaires and these revisions were implemented
by TIMSS & PIRLS International Study Center statf during December 2005.
In particular, the school, teacher, and student questionnaires were prepared
for the field test. The field test questionnaires then were provided to NRCs
for translation, production, and administration.?

The TIMSS 2007 field test was conducted during March and April 2006.
One of the primary purposes of the field test was to check across participating
countries whether the questionnaires were appropriate for the measurement
purposes for which they were designed. Although the questionnaires were
adapted from previous versions, it was necessary to field test them, because
there were a number of additions and refinements in the 2007 version. In
total, 31 countries participated in the grade 4 field test, and 45 countries
participated in the grade 8 field test.

After administering the field test, countries prepared their data files
and sent them to the IEA Data Processing and Research Center for checking
and cleaning. After the field test data were verified and transformed into the
international format, they were sent to the TIMSS & PIRLS International
Study Center for analysis and review. To facilitate review of the questionnaire
data, the TIMSS & PIRLS International Study Center staff prepared data
almanacs for each questionnaire that was field tested. For every country
that participated, each almanac displayed student-weighted distributions
of responses for each item on the questionnaires. For categorical variables,
the weighted percentage of respondents choosing each option was shown
together with the corresponding average student achievement in mathematics
and science. For questions with numeric responses, the mean, mode, and
selected percentiles were given. The almanacs were the basic data summaries
that were used by TIMSS & PIRLS International Study Center staff, the
Questionnaire Item Review Committee, and NRCs in assessing the quality
of the field test instruments and in making suggestions for the instruments
to be used in the data collection.

2 See Chapter 4 for more information about the translation and verification processes.
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CHAPTER 3: DEVELOPING THE TIMSS 2007 BACKGROUND QUESTIONNAIRES

At the second Questionnaire Item Review Committee meeting in July
2006, committee members reviewed the field test results for the school,
teacher, and student questionnaires, examining the statistics for each item
and determining if there were any anomalies. The committee discussed
modifications to some items and potential improvements suggested by
the TIMSS & PIRLS International Study Center and finally arrived at a
set of recommended changes to be brought before the NRCs at their next
meeting. The Questionnaire Item Review Committee also proposed some
final refinements to the draft curriculum questionnaires.

At the end of July 2006, TIMSS & PIRLS International Study Center staff
prepared draft instruments for the main data collection and documented
the recommended changes from the field test version for review by NRCs
at the fifth NRC meeting in August 2006. The draft instruments were
reviewed by NRCs who recommended several additional improvements.
Immediately after the NRC meeting, TIMSS & PIRLS International Study
Center staff finalized the instruments, and these were provided to NRCs in
August for translation, production, and administration of the TIMSS 2007
data collection. This was held from September through December 2006 in
countries participating on the Southern Hemisphere schedule and from
March through July 2007 in countries participating on the Northern
Hemisphere schedule.

As in TIMSS 2003, school, teacher, and student questionnaires were
clearly organized into thematic blocks, each with a heading. The design and
layout were updated for the TIMSS 2007 data collection. Parallel questions
were used in different questionnaires to measure the same constructs from
different sources, and, wherever possible, the wording of these questions
was identical.

The content of each TIMSS 2007 background questionnaires follows
in the next sections.

Y. TIMSS & PIRLS
b, |nternational Study Center
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CHAPTER 3: DEVELOPING THE TIMSS 2007 BACKGROUND QUESTIONNAIRES

3.3.1 Curriculum Questionnaire

The fourth- and eighth-grade curriculum questionnaires for mathematics
and science were provided online to NRCs who were asked to supply
information about their nation’s mathematics and science curricula in
the target grades, drawing on the expertise of curriculum specialists
and educators in their countries. The curriculum questionnaires were
designed to collect basic information about the organization, content, and
implementation of the intended mathematics and science curriculum in each
country. They also were designed to determine whether the mathematics and
science topics included in the TIMSS 2007 assessment were addressed in the
country’s intended curriculum through the target grade. New emphasis was
placed upon policies of assigning homework and parental involvement. The
Curriculum Questionnaire also asked about country-level policies regarding
entry to primary or secondary school, as they related to the students tested
in TIMSS 2007.

The four versions of the Curriculum Questionnaire were structured the
same and were very similar in content, with the mathematics and science
versions tailored to the subject matter and grade level, wherever necessary.
One notable difference was that the eighth grade science curriculum
questionnaire included a question asking whether eighth grade science was
taught as a single integrated subject or as separate science subjects. Also,
the mathematics versions of the questionnaire collected information about
policies on calculator use.

The complete contents of the TIMSS 2007 mathematics and science
curriculum questionnaires at fourth and eighth grades are described in
Exhibit 3.1.
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Exhibit 3.1
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CHAPTER 3: DEVELOPING THE TIMSS 2007 BACKGROUND QUESTIONNAIRES

Content of the TIMSS 2007 Mathematics and Science Curriculum Questionnaires at the Fourth and Eighth Grades

Item Content
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1"
12

17

20
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22

Description

National curriculum

Grade-to-grade
structure

Separate sciences

Year of introduction
Curriculum revision(s)

Goals, methods, and
materials

Policy on

calculator use
Policy on

computer use

Emphasis on
approaches and
processes

The teaching of the
TIMSS topics

Differentiation of the
curriculum

Form(s) of curriculum

Instructional time and
homework

Remedial instruction

Teaching
requirements

Licensure process

Preservice preparation
to teach the
curriculum

Assistance to
implement the
curriculum
Communication of
curriculum changes to
teachers
Communication of
curriculum changes to
parents

Parental involvement
Curriculum evaluation

Public examinations

Whether or not the country has a national mathematics/science
currriculum

Grade-to-grade structure of the primary/lower secondary school
mathematics/science curriculum

Whether or not science is taught as separate subjects by eighth grade
and the specific subjects and grades taught

Year the current mathematics/science curriculum was introduced
Whether or not the mathematics/science curriculum is currently
under revision

Goals, objectives, methods, and materials prescribed by
mathematics/science curriculum

Whether or not the national mathematics curriculum contains
statements/policies about the use of calculators

Whether or not the national mathematics /science curriculum
contains statements/policies about the use of computers

How much emphasis the national mathematics/science curriculum
places on various instructional approaches and learning processes

Whether or not the TIMSS mathematics/science topics are included
in the national curriculum, the proportion of students intended to be
taught the topics, and the grade(s) at which the topics are intended
to be taught

How the mathematics/science curriculum addresses the issue of
students with different levels of ability

Form(s) the mathematics/science curriculum is made available in

Total amount of instructional time, percentage of total instructional
time to be devoted to mathematics/science instruction, and whether
or not there is a policy to assign mathematics/science homework
Whether or not there is a policy to provide remedial mathmatics/
science instruction

Requirements for being a mathematics/science teacher

Whether or not there is a process to license or certify mathematics/
science teachers, and what entity licenses the teachers

Whether or not mathematics/science teachers receive specific
preparation in how to teach the mathematics/science curriculum as
part of preservice education

How do practicing teachers receive assistance to implement the
mathematics/science curriculum

Methods used to communicate mathematics/science curriculum
changes with teachers

Methods used to communicate mathematics/science curriculum
changes with parents

Whether there is a policy to encourage parental involvement
How the implementation of the national curriculum is evaluated

Whether or not the country administers examinations in
mathematics/science that have consequences for individual students,
the authority that administers such examinations, and the grades at
which these are given

TIMSS & PIRLS
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3.3.2 School Questionnaire

Fourth- and eighth-grade school questionnaires were to be completed by the
school principal of each school sampled for the study. They were designed to
collect information concerning some of the major factors influencing student
achievement in mathematics and science. The fourth- and eighth-grade
versions of the questionnaire were nearly identical, with three questions
addressing mathematics and science instruction separately at the eighth
grade. The School Questionnaire was designed to be completed in about 30
minutes.

The complete contents of the TIMSS 2007 school questionnaires at
fourth and eighth grades are described in Exhibit 3.2.
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Exhibit 3.2

CHAPTER 3: DEVELOPING THE TIMSS 2007 BACKGROUND QUESTIONNAIRES

Content of the TIMSS 2007 School Questionnaires at the Fourth and Eighth Grades

Item Content Description
_ i
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1
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15
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n
12

13

20

21

22

Enrollment

Community size
Students’ background
Students’ native language
Instructional time

Principal’s time allocation
Parental involvement
School climate

Tracking in mathematics

Enrichment/remedial
mathematics

Tracking in science
Enrichment/ remedial

science
Professional development
Teacher evaluation in

mathematics

Teacher evaluation in
science

Teacher evaluation
Teacher vacancies

Incentives for teachers

Student behavior
Instructional resources
Science laboratory
Computers

Technology support

Total school enrollment in all grades and in the target grade

Size of the community in which the school is located

Percentage of students who come from economically disadvantaged or affluent homes
Percentage of students whose native language is the language of the test

Number of days per year and per week the school is open for instruction and number of
hours of total instructional time in a typical day

Percentage of time principal spends on various activities across the school year
Whether or not the school asks parents to participate in various activities

Principal’s perception of teachers’ job satisfaction, parental support and involvement,
expectations for student achievement, students’ desire to do well in school and their
regard for school property

Whether or not students are grouped by ability in their mathematics classes
Whether or not the school offers enrichment and remedial courses in mathematics

Whether or not students are grouped by ability in their science classes
Whether or not the school offers enrichment and remedial courses in science

Percentage of teachers who participated in various types of professional development
activities during the school year

Whether or not the school uses various procedures in evaluating mathematics teachers
Whether or not the school uses various procedures in evaluating science teachers

Whether or not the school uses various procedures in evaluating teachers

Difficulty in filling teacher vacancies in mathematics, science, and computer science/
information technology (fourth grade version does not ask about specific subjects)
Whether or not the school uses incentives to recruit or retain teachers in mathematics,
science, and/or other subjects (fourth grade version does not ask about specific
subjects)

Frequency and severity of various problematic student behaviors occurring in

the school

Degree to which the school’s capacity to provide instruction is affected by shortages or
inadequacies of various resources

Whether or not the school has a science laboratory and assistance for students
conducting experiments

Number of computers available for educational purposes and proportion of computers
with access to the Internet

Whether there is anyone available to help teachers use information and communication
technology for teaching and learning

TIMSS & PIRLS
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3.3.3 Teacher Questionnaire

The teacher questionnaires were designed to gather information about the
classroom contexts for teaching and learning mathematics and science,
and about the topics taught in these subjects. For each participating school
at the fourth grade, there was one Teacher Questionnaire addressed to the
classroom teacher of the sampled class. For each sampled school at the
eighth grade, a single mathematics class was sampled for the TIMSS 2007
assessment.® The mathematics teacher of that class was asked to complete a
mathematics teacher questionnaire, and the science teacher(s) of that class
was asked to complete a science teacher questionnaire.

Although the general background questions were essentially parallel
across versions, questions pertaining to instructional and assessment
practices, content coverage, and teachers’ views about teaching the subject
matter were tailored for mathematics or science. Many questions, such as
those related to classroom characteristics and activities and homework and
assessment, were specific to the classes sampled for TIMSS.

The TIMSS 2007 teacher questionnaires were designed to take about
45 minutes to complete. Because the fourth grade version includes questions
about mathematics and science instruction, other questions that are less
relevant at the fourth grade level were eliminated to reduce the response
burden. The complete contents of the TIMSS 2007 teacher questionnaires
are described in Exhibit 3.3 for the fourth grade and in Exhibit 3.4 for the
eighth grade.

3 In some circumstances, it was necessary to sample two classes to yield the desired sample size. See
Chapter 5 for more information on sample design.
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Exhibit 3.3

CHAPTER 3: DEVELOPING THE TIMSS 2007 BACKGROUND QUESTIONNAIRES

Content of the TIMSS 2007 Teacher Questionnaire at the Fourth Grade

Age

O 00 N O L1 W N =

o

n

12

13

14

15

16

17

18

19

20

21

22

Gender

Teaching experience
Teaching license
Formal education
Major area of study
Teacher interactions
School safety
School facility
School climate

Preparation to teach
mathematics

Mathematics class size

Time spent teaching
mathematics

Mathematics textbook

Student learning activities in
mathematics

Calculator use policy
Calculator use

Computer availability for
mathematics

Computer use in
mathematics

Mathematics content-
related activities

Emphasis on mathematics
content areas

Mathematics topic coverage

Teacher’s age

Teacher's gender

Number of years as a teacher

Whether or not the teacher has a teaching license or certificate

Highest level of formal education completed by the teacher

Teacher's major area of study during postsecondary education

Frequency of various types of interactions the teacher has with colleagues
Teacher's perception about school safety

Teacher’s perception about the adaquacy of the school facility

Teacher’s perception of job satisfaction, parental support and involvement, expectations
for student achievement, students’ desire to do well in school and their regard for
school property

How well prepared the teacher feels to teach the topics included in the TIMSS
mathematics test

Number of students in the sampled class for mathematics and number of those in the
fourth grade

Minutes per week the teacher teaches mathematics to the sampled class

Whether or not a textbook(s) is used as a primary or supplementary resource in
teaching mathematics

Percentage of time students spend doing various learning activities in a typical week of
mathematics lessons

Whether or not the students are permitted to use calculators during
mathematics lessons

Frequency with which students use calculators for various learning activities in
mathematics

Whether or not the students have access to computers during mathematics lessons and
whether or not computers have access to the Internet

Frequency with which students use computers for various learning activities in
mathematics

Frequency with which the teacher asks students to do various content-related activities
in mathematics
Percentage of time spent on mathematics content areas over the course of the year

When the students were taught the TIMSS mathematics topics, by content area
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Exhibit 3.3

Content of the TIMSS 2007 Teacher Questionnaire at the Fourth Grade (Continued)

24

25

26

27

28

29

30
31

32
33

34

35

36
37
38

39

40

4

Mathematics homework

Frequency of mathematics
homework

Amount of mathematics
homework

Student factors limiting
teaching mathematics

Professional development in
mathematics

Preparation to teach science
Science class size

Time spent teaching science

Computer availability for
science

Computer use in science
Science content-related
activities

Student learning activities
in science

Science textbook

Science topic coverage
Science homework
Frequency of science
homework

Amount of science
homework

Student factors limiting
teaching science

Professional development in
science

Whether or not the teacher assigns mathematics homework
How often the teacher assigns mathematics homework

Number of minutes it would take an average student to complete a mathematics
homework assignment

Extent to which the teacher perceives various student factors limit teaching
mathematics

Whether the teacher participated in various types of professional development activities
for mathematics teaching

How well prepared the teacher feels to teach the topics included in the TIMSS
science test

Number of students in the sampled class for science and number of those in the
fourth grade

Minutes per week the teacher teaches science to the sampled class

Whether or not the students have access to computers during science lessons and
whether or not computers have access to the Internet

Frequency with which students use computers for various learning activities in science

Frequency with which the teacher asks students to do various content-related activities
in science

Percentage of time students spend doing various learning activities in a typical week of
science lessons

Whether or not a textbook(s) is used as a primary or supplementary resource in
teaching science

When students were taught the TIMSS science topics, by content area
Whether or not the teacher assigns science homework
How often the teacher assigns science homework

Number of minutes it would take an average student to complete a science
homework assignment

Extent to which the teacher perceives various student factors limit teaching science

Whether or not the teacher participated in various types of professional development
activities for science teaching
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Exhibit 3.4 Content of the TIMSS 2007 Mathematics and Science Teacher Questionnaires at the Eighth Grade

Mathematics Science
Teacher Teacher
Questionnaire | Questionnaire

Item Content

Description

1 1 Age Teacher’s age
2 2 Gender Teacher’s gender
3 3 Teaching experience Number of years as a teacher
4 4 Formal education Highest level of formal education completed by the teacher
5 5 Major area of study Teacher’s major area of study during postsecondary education
6 6 Teaching license Whether or not the teacher has a teaching license or certificate
7 7 Preparation to teach How well prepared the teacher feels to teach the topics included in the TIMSS
mathematics/science test
8 8 Teacher interactions Frequency of various types of interactions the teacher has with colleagues
9 9 Professional Whether the teacher participated in various types of professional
development development activities
10 10 School safety Teacher's perception about school safety
1 1 School facility Teacher’s perception about the adaquacy of the school facility
12 12 School climate Teacher's perception of job satisfaction, parental support and involvement,
expectations for student achievement, students’ desire to do well in school and
their regard for school property
13 13 Class size Number of students in the sampled class
14 14 Time spent teaching Minutes per week the teacher teaches mathematics/science to the sampled class
subject
15 15 Textbook Whether or not a textbook(s) is used as a primary or supplementary resource
16 16 Student learning Percentage of time students spend doing various learning activities in a
activities typical week
17 17 Content-related Frequency with which the teacher asks students to do various content-related
activities activities in mathematics/science
18 18 Factors limiting Extent to which the teacher perceives various student and resource factors to
teaching limit teaching
19 19 Emphasis on content Percentage of time spent on mathematics/science content areas over the course
areas of the year
20 20 Topic coverage When students were taught the TIMSS mathematics/science topics,
by content area
21 - Calculator use policy Whether or not the students are permitted to use calculators during
mathematics lessons
22 - Calculator use Frequency with which the students use calculators for various learning activities
in mathematics
23 21 Computer availability Whether or not the students have access to computers during mathematics/
science lessons and whether or not computers have access to the Internet
24 22 Computer use Frequency with which the students use computers for various learning activities in
mathematics/science
25 23 Homework Whether or not the teacher assigns mathematics/science homework
26 24 Frequency of How often the teacher assigns mathematics/science homework
homework
27 25 Amount of homework Number of minutes it would take an average student to complete a mathematics/
science homework assignment
28 26 Type of homework Frequency with which the teacher assigns various types of homework
29 27 Use of homework How often the teacher uses mathematics/science homework for various purposes
30 28 Sources to monitor Emphasis teacher places on sources to monitor students’ progress in
progress mathematics/science
31 29 Assessment Frequency with which the teacher gives a mathematics/science test or examination
32 30 Question format Item formats the teacher typically uses in mathematics/science tests or
examinations
39 31 Type of questions Types of questions the teacher uses in mathematics/science tests or examinations
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3.34 Student Questionnaire

Each student in the sampled fourth- and eighth-grade TIMSS classes
completed a Student Questionnaire. This questionnaire asked about the
student’s home background and resources for learning, attitude about
mathematics and science, and experiences in learning these subjects.
The fourth- and eighth-grade versions of the Student Questionnaire were
thematically and organizationally similar to each other. While some
questions were identical in the two versions, for other questions, the language
was simplified in the fourth grade version or the specific content of the
question was altered to be appropriate to this grade.

As in TIMSS 1999 and 2003, two versions of the eighth grade
questionnaire were used, a general science version, intended for countries
where eighth grade science is taught as a single integrated subject, and a
separate science subjects version, intended for countries where eighth grade
science is taught as separate subjects (i.e., biology, earth science, chemistry,
and physics). Countries administered the version that was consistent with
the way in which science instruction was organized at the eighth grade. In
the general science version, science-related questions pertaining to students’
attitudes and classroom activities were based on single questions asking
about “science.” Students responded in terms of the “general or integrated
science” course they were taking. In the separate science subjects version,
the same questions were asked about each science subject area, and students
responded with respect to each science course they were taking. This
structure accommodated the diverse systems that participated in TIMSS.

The TIMSS 2007 student questionnaires were designed to take about
30 minutes to complete. The complete contents of the TIMSS 2007 student
questionnaires are described in Exhibit 3.5 for the fourth grade and in
Exhibit 3.6 for the eighth grade.
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Exhibit 3.5
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Content of the TIMSS 2007 Student Questionnaire at the Fourth Grade

Gender

Language

Books in the home
Home possessions
Liking mathematics

Learning activities in
mathematics

Liking science

Learning activities in science
Computers

School climate

Safety in school
Out-of-school activities

Mathematics homework
Science homework
Parents born in country

Student born in country

Month and year of student’s birth

Student’s gender

Student’s frequency of use of the language of the test at home
Number of books in the student’s home

Educational resources and general possessions in the student’s home
How much the student likes and feels competent at mathematics

Frequency with which student does various learning activities in mathematics lessons

How much the student likes and feels competent at science

Frequency with which student does various learning activities in science lessons

Whether or not student uses a computer, where student uses it, and frequency with
which student uses a computer for schoolwork

Student’s affinity for school and perception of other students’ motivation in school and
teachers’ expectations

Whether or not the student experienced being the object of problematic behaviors by
other students

Frequency with which student does various nonacademic activities and homework
outside of school

Frequency and amount of mathematics homework
Frequency and amount of science homework
Whether or not mother and father were born in country

Whether or not student was born in country and if not, the age at which the
student emigrated
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Exhibit 3.6 Content of the TIMSS 2007 Student Questionnaire at the Eighth Grade

Separate
science
subjects
version

General
science
version

Item Content

Description
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29

30

31
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33

Age

Gender

Language

Books in the home
Home possessions
Parents’ education
Educational expectations
Liking mathematics
Valuing mathematics

Learning activities in
mathematics

Liking science

Valuing science

Learning activities in science
Study biology

Liking biology

Valuing biology

Learning activities in biology
Study earth science

Liking earth science

Valuing earth science

Learning activities in earth
science

Study chemistry
Liking chemistry
Valuing chemistry

Learning activities in
chemistry

Study physics

Liking physics

Valuing physics

Learning activities in physics

Computers

School climate

Safety in school

Out-of-school activities

Mathematics homework
Science homework
Parents born in country

Student born in country

Month and year of student’s birth

Student’s gender

Student’s frequency of use of the language of the test at home
Number of books in the student’s home

Educational resources and general possessions in the student’s home
Highest level of education completed by mother and father

Level of education the student expects to complete

How much the student likes and feels competent at mathematics
Importance and value the student attributes to mathematics

Frequency with which student does various learning activities in
mathematics lessons

How much the student likes and feels competent at science

Importance and value the student attributes to science

Frequency with which student does various learning activities in science lessons
Whether or not the student is studying biology this year

How much the student likes and feels competent at biology

Importance and value the student attributes to biology

Frequency with which student does various learning activities in biology lessons
Whether or not the student is studying earth science this year

How much the student likes and feels competent at earth science

Importance and value the student attributes to earth science

Frequency with which student does various learning activities in earth
science lessons

Whether or not the student is studying chemistry this year
How much the student likes and feels competent at chemistry
Importance and value the student attributes to chemistry

Frequency with which student does various learning activities in chemistry lessons

Whether or not the student is studying physics this year

How much the student likes and feels competent at physics

Importance and value the student attributes to physics

Frequency with which student does various learning activities in physics lessons

Whether or not student uses a computer, where student uses it, and frequency with
which student uses a computer in mathematics and science

Student’s affinity for school, perception of other students’ motivation in school, and
teachers’ expectations

Whether or not the student experienced being the object of problematic behaviors
by other students

Frequency with which student does various nonacademic activities and homework
outside of school

Frequency and amount of mathematics homework
Frequency and amount of science homework
Whether or not mother and father were born in country

Whether or not student was born in country and if not, the age at which the

student emigrated
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Chapter 4

Translation and National Adaptations
of the TIMSS 2007 Assessment and
Questionnaires

leva Johansone and Barbara Malak

4.1 Overview

The international version of the TIMSS 2007 assessment items and
background questionnaires was developed and prepared in English by the
TIMSS & PIRLS International Study Center, with contributions from the
National Research Coordinators (NRCs) of participating countries. The
test instruments were subsequently translated by these countries into their
languages of instruction, 39 in total. The overarching goal was to create
excellent quality translations that were appropriately adapted for the national
context and at the same time are internationally comparable.

About one third of the participating countries administered the
TIMSS 2007 assessment in more than one language. The most common
languages of testing were English (16 countries) and Arabic (14 countries).
Because so many countries administered the TIMSS assessment in Arabic,
all the test instruments were translated into generic Arabic by CAPSTAN, a
linguistic quality control company (Brussels, Belgium).

The TIMSS & PIRLS International Study Center prepared all the
test instruments in English and in Arabic using the Adobe InDesign®
layout program. The participating countries were provided with detailed
instructions on translating and adapting the testing materials. Please refer
to Chapter 6 and the TIMSS 2007 Survey Operations Procedures Unit 3,
Preparing Materials for the TIMSS 2007 Data Collection (TIMSS & PIRLS
International Study Center, 2006).

Since high-quality translations were essential to the success of the study;,
translated assessment items and background questionnaires were subjected
to a stringent international translation verification process, organized by the

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE
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CHAPTER 4: TRANSLATION AND NATIONAL ADAPTATIONS OF THE TIMSS 2007 ASSESSMENT AND QUESTIONNAIRES

IEA Secretariat in Amsterdam. This process was intended to make certain
that the translated materials were equivalent to the international version
through direct comparisons of the two. Each participating country was asked
to submit materials for verification prior to both the field test and the main
data collection.

Generally, countries complied very well with the requirements for
translation verification. Only one country (Saudi Arabia) did not submit
their instruments for verification. A number of countries did not submit
instruments in languages that were used for a smaller proportion of the
sample. For example, Egypt did not submit its English version of the
achievement test, and Romania did not submit its Hungarian version of
the achievement test and Student Questionnaire. Finally, Japan, Mongolia,
Morocco, and Latvia didn’t submit instruments for translation verification
on time and, therefore, verification was not completed until after their
instruments were printed.

4.2 TIMSS Instruments to Be Translated

For TIMSS 2007, the following materials required translation for each
grade tested:

o 28 blocks of achievement items

o One set of the booklet covers, directions, and instructions

« Background questionnaires for students, teachers, and school
principals

o School coordinator and test administrator manuals

 Scoring guides for constructed-response items.

The TIMSS & PIRLS International Study Center provided each country
with electronic files containing all of the materials to be translated. Even if
each item block appears in two different test booklets, the files were designed
in a way that each item block had to be translated only once. The same was
true for the cover pages, directions, and instructions that were included in
each test booklet. These “component files of the test booklets” were later
distributed throughout the achievement booklets.
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The item blocks and the background questionnaires underwent the
international translation verification process (see section 4.6), whereas the
manuals and scoring guides did not.

Countries testing in English and Arabic did not have to translate the
instruments but were required to adapt the international version (English) or
the generic Arabic version to the vernacular and make adaptations necessary
for national reasons. The Arabic-speaking countries had to adapt the generic
translation to their national context, comparing introduced adaptations to
the international (English) version for international comparability.

4.2.1 Trend Item Blocks

About half of the TIMSS 2007 item blocks were used in TIMSS 2003 and
were the basis of the TIMSS trend measurement. Countries that participated
in TIMSS 2003 were required to use the same translation for the trend item
blocks as was used in 2003.

Some of the trend item blocks also were used in TIMSS 1999. The Czech
Republic, Thailand, and Turkey did not participate in TIMSS 2003 but did
participate in TIMSS 1999. Thus, these countries used their translations
from 1999 for these item blocks.

In some cases, however, countries decided that improvements to some of
the translations from 1999 or 2003 were absolutely necessary. These changes
were carefully documented and were referenced during data analysis. If the
changes seemed to have altered the performance of any item, then this item
was not included in trend analyses for this participant.

Additionally, countries that had participated in TIMSS 2003 also
administered the four bridging study booklets at each grade. These booklets,
labeled B, B2, B3, and B4, were in fact booklets 5, 6, 11, and 12, respectively,
from the TIMSS 2003 assessment. The countries were required to use these
booklets as they were administered in TIMSS 2003. Since the translations in
these booklets were not to be altered, they were not subject to international
translation verification. However, they did undergo layout verification by
the TIMSS & PIRLS International Study Center (for more information
on the TIMSS & PIRLS International Study Center review of the survey
instruments, please refer to Chapter 6).
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43 Identification of the Target Language

For most participating countries, identifying the target language, the
language in which the test instruments would be administered, was
straightforward, because they have one dominant language that is used
in public and private arenas. Some countries, however, use more than one
language of instruction in their education systems. The translation process
for these countries was even more challenging, since they had to make sure
that the translations were equivalent across languages. In other cases, while
there may be one language of instruction, there are other languages that are
prominent in other parts of society. For example, Romania administered the
achievement test and Student Questionnaire in Romanian and Hungarian but
the teacher and school questionnaires only in Romanian. Exhibits 4.1 and 4.2
show the languages used by each participant for the various instruments.
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Exhibit 4.1 Languages Used for the TIMSS 2007 Grade 4 Test Instruments

Country Language Student Teacher School
Student Test . . . . " .
Questionnaire Questionnaire Questionnaire
[ ] [ ] [ J [ J

Alberta, Canada English
French [ J [ J [ [
Algeria Arabic [} [ J [ [
Armenia Armenian [} [ J [ [
Australia English [} [ J [ [
Austria German [} [} [ [
British Columbia, Canada  English [} [} [ [
French [ J [ ] [ J [
Chinese Taipei Traditional Chinese [ J [ J [ [ ]
Colombia Spanish [ J [ J [ [
Czech Republic (zech [ J [ J [ [
Denmark Danish [ ] [ J [ J [
Dubai, UAE Arabic [ J [ J [ [
English [ J [ J [ [
El Salvador Spanish [ J [ J [ [
England English [ J [ J [ [ ]
Georgia Georgian [ J [ J [ [
Germany German [ [ [ ] [ ]
Hong Kong SAR Modern Standard Chinese [ J [ J [ J [ J
English [ J [ J [ [
Hungary Hungarian [} [ J [ [
Iran, Islamic Rep. of Farsi [ J [ J [ ] [
Italy Italian [ J [ J [ [ ]
Japan Japanese [ [ [ J [ ]
Kazakhstan Kazakh [ J [ J [ [
Russian [ J [ ] [ J [
Kuwait Arabic [ ] [ ] [ [
Latvia Latvian [ J [ J [ [
Lithuania Lithuanian [ [ J [ [
Massachusetts, US English [ J [ J [ [
Minnesota, US English [} [} [ [
Mongolia Mongolian [ ) [ J [ [
Kazakh [ ] [ ] [ [
Morocco Arabic [ J [ J [ [
Netherlands Dutch [ [ J [ [
New Zealand English [ J [ J [ [
Norway Norwegian [} [ J [ ] [ ]
Ontario, Canada English [ J [ J [ [
French [ J [ J [ [
Qatar Arabic [} [} [ [
English [ ] - - -
Quebec, Canada English [ ] [ ] [ J [
French [ J [ J [ [
Russian Federation Russian [ J [ J [ [
Scotland English [ ] [ ] [ J [ J
Singapore English [ J [ J [ [
Slovak Republic Slovak [ J [ J [ [
Hungarian [ ] [ J - -
Slovenia Slovene [ ] [ J [ J [
Sweden Swedish [ J [ J [ [
Tunisia Arabic [} [ J [ [
Ukraine Ukrainian [} [ J [ [
Russian [ ] [ J - -
United States English [ J [ J [ [
Yemen Arabic [} [ J [ [
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Exhibit 4.2

Country

Algeria
Armenia
Australia
Bahrain

Basque Country,
Spain

Bosnia and
Herzegovina

Botswana

British Columbia,
Canada

Bulgaria

Chinese Taipei
Colombia
Cyprus

Czech Republic
Dubai, UAE

Egypt

El Salvador
England
Georgia

Ghana

Hong Kong SAR

Hungary

Indonesia

Iran, Islamic Rep. of
Israel

Italy

Japan

Jordan

Korea, Rep. of
Kuwait
Lebanon

Lithuania
Malaysia

Malta
Massachusetts, US
Minnesota, US
Mongolia

Language

Arabic
Armenian
English
Arabic
English
Basque
Spanish
Bosnian
Croatian
Serbian
English
English
French
Bulgarian
Traditional Chinese
Spanish
Greek
(zech
Arabic
English
Arabic
English
Spanish
English
Georgian
English
Modern Standard Chinese
English
Hungarian
Bahasa Indonesian
Farsi
Hebrew
Arabic
Italian
Japanese
Arabic
Korean
Arabic
English
French
Lithuanian
Malay
English
English
English
English
Mongolian
Kazakh

Student Test

Student
Questionnaire
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Languages Used for the TIMSS 2007 Grade 8 Test Instruments

Mathematics Science
Teacher Teacher
Questionnaire | Questionnaire

School
Questionnaire
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Exhibit 4.2 Languages Used for the TIMSS 2007 Grade 8 Test Instruments (Continued)

Country Language - Mathematics Science
Student Test , , Teacher Teacher X .
Questionnaire , . . . Questionnaire
Questionnaire | Questionnaire
Morocco Arabic ® [ [ [ J [ J
Norway Norwegian ) [ [ [ J [ J
Oman Arabic o [ [ [ ] [ J
English [ [ [ [ J [ J
Ontario, Canada English ([ [ ) [ [ J [ J
French (] [ ] [ J [ ] [ ]
Ze:]l;e;.tmlan Nat'l Arabic ° °® PY P PY
Qatar Arabic o [ [ [ ] [ J
English [ - - - -
Quebec, Canada English ] [ [ [ J [ J
French [ J [ [ [ J [ J
Romania Romanian ® [} [ [ ] [ J
Hungarian [ [ ] - - -
Russian Federation Russian [ J [ [ [ J [ J
Saudi Arabia Arabic ® [ ) [ [ J [ J
Scotland English [ [ [ [ J [ J
Serbia Serbian (] [ J [ J [ ] [ J
Singapore English ([ [ [ [ J [ J
Slovenia Slovene o [ [ [ ] [ J
Sweden Swedish ® [ [ [ ] [ J
Syrian Arab Republic  Arabic ([ [ [ [ J [ J
Thailand Thai o [ [ [ J [ J
Tunisia Arabic o [ [ [ ] [ J
Turkey Turkish [ [ [ [ J [ J
Ukraine Ukrainian o o o [ ] [ ]
Russian [ J [ J - - -
United States English ® [ [ [ J [ J
4.4 Translators and Reviewers

To translate the items and questionnaires, countries were strongly encouraged
to hire highly qualified national translators and reviewers. Translators were
expected to have an excellent knowledge of both English and the target
language, experience in the country’s cultural context, and, if possible,
experience in the subject matter, preferably at the level of the target grade.

All translations had to be reviewed by a translation reviewer. Reviewers
were expected to have experience with students in the target grade (preferably
a fourth grade and/or eighth grade mathematics and/or science teacher),
experience in a country’s cultural context, and an excellent knowledge of
both English and the target language.

Countries could employ more than one translator and/or reviewer (per
target grade and language) and divide the work, if necessary. However, it was
important to ensure the consistency of the translations within and across
instruments.
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4.5 Translation and Adaptation of the Instruments

Each translator and reviewer was given the international version of the
TIMSS 2007 test instruments to be translated. The role of the reviewer was to
check that the translation was correct and appropriate for the target population.
The reviewer’s suggestions then were analyzed by the NRC and incorporated
into the translations, if necessary.

The TIMSS & PIRLS International Study Center provided translators
and reviewers with directions to follow in translating and adapting the
test instruments. The directions were designed to yield translations that
were as close as possible to the international (English) version of the survey
instruments, while allowing for national adaptations where necessary. In
translating and adapting the TIMSS 2007 instruments, translators and
reviewers were asked to pay particular attention to the following issues:

 Finding words/terms and phrases in the target language that are
equivalent to those in the international version

« Making sure that the essential meaning of the text and reading level
do not change

« Making sure that the difficulty level of achievement items does not
change

« Ensuring that the translated text has equivalent qualifiers and
modifiers appropriate for the target language

« Ensuring that the translated questionnaires ask the same questions
as the international version and that national adaptations are made
appropriately.

It also was extremely important to keep in mind that these translations
were intended for fourth grade and/or eighth grade students and should reflect
the language level of this audience. Translators were not permitted to clarity,
take out, or add explanations to the source text. At the same time, idiomatic
expressions had to be translated appropriately but not necessarily word
for word.

Additionally, because unusual results from the TIMSS 2007 field test
could have been an indication of errors in translation, each country was
asked to check and, if this was the case, to correct the translation for the
final TIMSS 2007 test instruments.
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4.5.1 Adaptations in Achievement Items

Very few modifications were allowed to the items beyond those necessitated
by the translation into the target language. Translators were encouraged to
change phrasing and expressions that were not common to the country’s
national context and not related to the substance of the questions. For
example, references to the work week as Monday through Friday could be
altered. Also, whenever possible, punctuation or notation (e.g., decimal
points), measurement units, expressions of date and time, names of people,
places, animals, plants, etc. could be changed to make them equally familiar
to all students. However, changes to names had to be similar in length and
complexity to the originals.

There were some vocabulary issues that had to be kept in mind when
translating the achievement items. Some words were pertinent to the item
(e.g., a science item asking to explain “soil erosion”). Some words were not
pertinent (e.g., in a mathematics item asking to compare data on “classmates’
favorite juice”, “mango juice” could be changed to “apple juice”). For multiple-
choice items, translators had to pay particular attention to the correspondence
between words in the item stems and options. Some items required an exact
(verbatim) match between words in the stem and options of an item.

For some items, a nonexisting currency “zed” is used. Countries had to
keep this currency or, replace it with another nonexisting currency, in case
the word “zed” could not be used in their language.

45.2 Adaptations in Background Questionnaires

Unlike the achievement items, there were a few places in the questionnaires
where national adaptations were required. Questions or information in carets
(< >) had to be replaced with the country-appropriate term. For example,
<eighth-grade> in the international version was replaced with “Form III”
in the Maltese version. Questions that asked students and teachers about
levels of education utilized the ISCED-1997 system. The international
versions of the questionnaires provided the generic ISCED levels in carets
to be replaced with the educational terms appropriate for each country. For
example, <ISCED 3> was replaced with “high school” in the United States
version of the questionnaires. NRCs were provided with detailed directions
and the Operational Manual for ISCED-1997 (UNESCO, 1999) to assist them
in determining the equivalent educational levels in their countries.
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In addition to these required adaptations, participants were allowed
to add questions of national interest to the questionnaires. Countries were
encouraged, however, to add items only at the end of the questionnaires to
avoid influencing the responses to the international questions in any way.
The country-specific questions were required to appear in the same form
as the rest of the questionnaire and to be approved by the TIMSS & PIRLS
International Study Center.

4.5.3 Documenting National Adaptations

NRCs were required to document all adaptations made to the international
test instruments on the National Adaptations Forms. The forms had to be
completed and reviewed at various stages of preparing the national test
instruments. NRCs completed Version I of the forms during the internal
translation and review process and sent it along with the rest of the materials
for international translation verification. After translation verification,
NRCs updated the forms (Version II) to reflect any changes resulting from
the verification and sent them along with the national instruments for
TIMSS & PIRLS International Study Center review. After finalizing the
national instruments, NRCs updated the forms again (Version III) for data
processing at the IEA Data Processing and Research Center (DPC) and as a
final documentation of their national adaptations.

NRC:s received detailed instructions on how to complete each version of
the National Adaptations Forms. The forms were supplied as an electronic
document and treated as a set. It was required that each version be submitted
as a single document upon completion.

4.6 International Verification of the Translations

Each translation went through a rigorous verification process that
included internal verification of the translations at the national centers,
independent verification by an international translation company, and a
check by International Quality Control Monitors to determine whether
or not the verifier’s suggestions had been adapted. As the last step, the
TIMSS & PIRLSInternational Study Center reviewed the assembled test
instruments from all participating countries. For more information on the
checking process used by International Quality Control Monitors and the
review process used by TIMSS & PIRLS International Study Center staff,
please refer to Chapter 6.
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Once the instruments had been translated and internally reviewed, the
text of the booklet, cover pages, directions, instructions, item blocks, and
background questionnaires were submitted for international translation
verification. This process was managed by the IEA Secretariat in Amsterdam,
who enlisted the assistance of two independent translation companies to
verify translations for each country: Lionbridge (offices in Dublin, Ireland
and Brussels, Belgium) and CAPSTAN.

The international translation verifiers for TIMSS were required to have
the target language as their first language, formal credentials as translators
working in English, be educated at the university level, and live and work in
the target country. When the last condition could not be met, verifiers were
expected to maintain close contact with the country and its culture.

4.6.1 The Translation Verification Process

The international translation verifiers attended a training seminar where
they received general information about the study and the design of the
instruments, together with a description of the translation procedures used
by the national centers. They also received detailed instructions for reviewing
the instruments and registering deviations from their original version.

The primary task of the translation verifiers was to evaluate the accuracy
of the translation and adequacy of the national adaptations (reported in the
National Adaptation Forms). Their instructions emphasized the importance
of maintaining the meaning and the difficulty level of the items, as well as
questions included in each of the background questionnaires. Specifically,
verifiers had to ensure the following:

o The translation has not affected the meaning or difficulty of the text.

o The items have not been made easier or more difficult when
translated or adapted.

o No information has been omitted or added in the translated text.

o The questionnaires contain all the correct questions and answer
options.
o The National Adaptations Forms reflect all adaptations planned to be

implemented into the national test instruments.

Verifiers also were asked to suggest, if necessary, an alternative that
would improve the comparability (i.e., the equivalence between the adapted
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version and the international source version) and provide the overall
evaluation of translation, its accuracy, and cultural relevance.

The verifiers documented any errors or suggested changes either directly
in the submitted PDF documents (using the eXPert PDF 4 Professional
application) or in a specially created report form (using Microsoft® Word).

To help NRCs understand the comparability of the translated text with
the international version, verifiers were asked to assign a “severity code” to
any deviations. The following severity codes ranged from 1 (major change
or error) to 4 (acceptable change):

1. Major change or error: Examples include the incorrect order of
choices in a multiple-choice item, omission of a graphic, omission
of an item or question, incorrect translation resulting in the answer
being indicated by the item, an incorrect translation that changes the
meaning or difficulty of the item or question, and the incorrect order
of the questions or items.

2. Minor change or error: Examples include spelling errors that
do not affect comprehension, misalignment of margins or tabs,
inappropriate changes in fonts or font sizes, and discrepancies in the
headers and footers of the document.

3. Suggestion for alternative: The translation may be adequate, but the
verifier suggests a different wording.

4. Acceptable change: The change was acceptable and appropriate but
was not documented in the National Adaptations Forms.

Additionally, for the countries that also participated in prior cycles of
the study, verifiers checked that the translated version of the trend item
blocks was identical to the version administered in 1999 or 2003. Any
discrepancies were documented in the trend item checklist.

The translation verification feedback (either corrections and comments
in the PDF version of the instruments or registered in separate forms in a
Word format) was sent to the national centers. NRCs were responsible for
reviewing translation verifier’s suggestions and revising the test instruments.
The NRCs also were asked to complete a Translation Verification Summary
Form, providing comments on the verifier’s suggestions that they had
decided not to implement.
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Chapter 5

TIMSS 2007 Sample Design

Marc Joncas

5.1 Overview

This chapter describes the TIMSS 2007 sample design, which consists of a
set of specifications for the target and survey populations, sampling frames,
survey units, sample selection methods, sampling precision, and sample
sizes. The sample design is intended to ensure that the TIMSS 2007 survey
data provide accurate and efficient estimates of national student populations.
Since measuring trends is a central goal of TIMSS, the sample design also
aims to provide accurate measures of changes in student achievement from
cycle to cycle. In addition to the sample design, the TIMSS 2007 sampling
activities also include estimation procedures for sample statistics and
procedures for measuring sampling error. These other components are
described in Chapters 9. The basic TIMSS sample design has two stages:
schools are sampled with probability proportional to size at the first stage,
and one or more intact classes of students from the target grades are sampled
at the second stage.

All participants followed the uniform sampling approach specified by the
TIMSS 2007 sample design with minimum deviations. This ensured that high
quality standards were maintained for all participants, avoiding the possibility
that differences between countries in survey results could be attributable to
the use of different sampling methodologies. This uniform approach also
facilitated an efficient approval process of the national designs by the
international project team.

The TIMSS 2007 National Research Coordinator (NRC) of each
participating country was responsible for implementing the sample
design, including documenting every step of the sampling procedure
for approval by the TIMSS & PIRLS International Study Center prior to
implementation. To support NRCs in their sampling activities, a series of
manuals: the TIMSS 2007 School Sampling Manual, TIMSS 2007 Survey
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Operations Procedures Unit 2, and TIMSS 2007 School Coordinator Manual
(TIMSS & PIRLS International Study Center, 2005, 2006a, 2006b) and
sampling software (IEA Data Processing and Research Center, 2006) were
provided. In addition to these materials, Statistics Canada and the Sampling
Unit at the IEA DPC consulted with each country throughout the process.

5.2 TIMSS Target Populations

TIMSS 2007 chose to study achievement in two target populations—the
fourth and eighth grade in most countries. Participating countries were free
to select either population or both. The target populations can be seen as
a collection of units to which the survey results apply. The main groups of
interest in TIMSS are student populations (since by-products of the selection
methods, schools and classes, also can be considered as populations). The
formal definitions of the TIMSS target populations make use of UNESCO’s
International Standard Classification of Education (ISCED) (UNESCO
Institute for Statistics, 1999) in identifying the appropriate target grades:

Fourth grade population. This includes all students enrolled in the
grade that represents 4 years of formal schooling, counting from the first
year of ISCED Level 1, provided that the mean age at the time of testing is
at least 9.5 years. For most countries, the target grade should be the fourth
grade or its national equivalent.

Eighth grade population. This includes all students enrolled in the
grade that represents 8 years of formal schooling, counting from the first
year of ISCED Level 1, provided that the mean age at the time of testing is
at least 13.5 years. For most countries, the target grade should be the eighth
grade or its national equivalent.

The rationale behind these definitions is as follows:

Since the aim of TIMSS is to improve student learning in mathematics
and science, it is crucial to be able to link student achievement to school
practices and educational policies, most of which are tied to grade levels.
TIMSS grade-level results must be as directly useful as possible for
educational purposes.

To be educationally useful, the amount of schooling represented by
the grade assessed should be comparable across countries. Therefore, the
focus should be on comparing student achievement after the same amount
of schooling.
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CHAPTER 5: TIMSS 2007 SAMPLE DESIGN

Based on previous cycles of TIMSS and PIRLS, the grades assessed in
TIMSS should represent 4 years and 8 years of formal schooling.

The procedure for identifying the first grade from which to begin
counting years of schooling should be based on an internationally accepted
classification scheme. As mentioned above, such a scheme exists in
UNESCO’s ISCED.

In IEA studies, the above definitions correspond to what is known as
the international desired target populations. All students enrolled in the
appropriate target grades, regardless of their age, belong to the international
desired target populations. All schools of all education subsystems that have
students learning full-time in the appropriate target grades are part of the
international desired target populations. Schools that do not contain the
target grades are automatically excluded from the study. Each participating
country was expected to define their national desired target populations to
correspond as closely as possible to these definitions. In order to measure
trends, it was critical that countries that participated in previous TIMSS
cycles chose the same target grades for TIMSS 2007 that were used in the
previous cycles. Information about the target grades in each country is
provided in Chapter 9.

Although countries were expected to include all students in the target
grades in their definitions of the population, sometimes it was not possible
to include all students who fell under the definition of the international
desired target populations. Consequently, based on geographic or linguistic
constraints, a country’s national desired target population excluded some
sections of the population occasionally. For example, Lithuania’s national
desired target populations included only students in Lithuanian-speaking
schools, representing respectively, 93 and 92 percent of the fourth and eighth
grade international desired populations of students in the country.

Working from the national desired population, each country had to
operationalize the definition of its population for sampling purposes and
define their national defined population. While these national defined
target populations ideally should coincide with the national desired target
populations, in reality, there may be some regions or school types that cannot
be included. All students in the desired populations who are not included in
the defined populations are referred to as the excluded populations.

e
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TIMSS participants were expected to ensure that the national defined
populations included at least 95 percent of the national desired populations
of students. Exclusions (which had to be kept to a minimum) could
occur at the school level, within the sampled schools, or both. Although
countries were expected to do everything possible to maximize coverage
of the national desired populations, school-level exclusions sometimes were
necessary. Keeping within the 95 percent limit, school-level exclusions from
the sampling frame could be for the following reasons:

» Schools were geographically remote.
o They had very few students.

e The curriculum or structure at the school was different from the
mainstream education system.

« Schools were specifically for students with special needs.

The difference between these school-level exclusions and those at
the previous level is that these schools were included as part of the school
sampling frame (i.e., the list of schools to be sampled). They then were
eliminated on an individual basis if it was not feasible to include them in
the testing.

In many education systems, students with special educational needs are
included in ordinary classes or grouped together in special classes within
ordinary schools. Due to this fact, another level of exclusions is necessary
to reach an effective target population—the population of students who
ultimately will be tested. These are called within-school exclusions and
pertain to students who are unable to be tested for a particular reason but
are part of a regular classroom or part of an in-scope school. There are three
types of within-school exclusions, which are explained below:

« Students with intellectual disabilities. These are students who
are considered, in the professional opinion of the school principal
or by other qualified staff members, to be intellectually disabled
or who have been tested psychologically as such. This includes
students who are emotionally or mentally unable to follow
even the general instructions of the test. Students should not be
excluded solely because of poor academic performance or normal
disciplinary problems.
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« Students with functional disabilities. These are students who are
physically disabled in such a way that they cannot perform in the
TIMSS testing situation. Functionally disabled students who are able
to perform should be included in the testing.

o Non-native language speakers. These are students who are unable
to read or speak the language(s) of the test and would be unable to
overcome the language barrier of the test. Typically, a student who
has received less than 1 year of instruction in the language(s) of the
test should be excluded, but this definition may need to be adapted in
different countries.

Students eligible for within-school exclusion were identified by staff at
the schools and still could be administered the test if the school did not want
the student to feel out of place during the assessment (though the data from
these students were not included in any analyses). Again, it was important
to ensure that these populations were as close to the national desired target
populations as possible.

If combined school-level and within-school exclusions exceeded
5 percent of the national desired target population, results were annotated in
the TIMSS 2007 international reports (Martin, Mullis, & Foy, 2008; Mullis,
Martin, & Foy, 2008). Target population coverage and exclusion rates are
displayed for each country in Chapter 9. Descriptions of each country’s
school-level and within-school exclusions can be found in Appendix B.

In any study that utilizes sampling, the population that ultimately
participates usually differs slightly from the target population, with some
portion of the target population being excluded from the study. A major
objective of the TIMSS sampling strategy was to ensure that the effective
target population, the population actually sampled by TIMSS, was as close
as possible to the international desired population, and to document clearly
all excluded populations. Exhibit 5.1 illustrates the relationship between
successively more refined definitions of the target population and the
excluded populations at each stage.
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Exhibit 5.1 Relationship Between the Desired Populations and Exclusions

International Desired
Target Population

Exclusions from
National Coverage
School-level
Exclusions
Within-school
Exclusions

National Desired
Target Population

National Defined
Target Population

Effective Target
Population

5.3 Sampling Frames and Survey Units

Once the survey populations were defined, the next step involved building
the sampling frames in which all sampling units (grade 4 and/or grade
8 students) within the national defined target populations have a known
probability of being sampled. In TIMSS 2007, however, it is important to
note that in addition to gathering data on sampled students, a large amount
of information also was gathered about their classes and schools, which
required other types of sampling units. The intrinsic, hierarchical nature of
these nested units necessitated the creation of a sampling frame by stages.
Therefore, a two-stage stratified cluster sample design was used, with schools
as the first stage and intact classes as the second stage. Because of its large
population sizes, it was necessary to include a preliminary sampling stage in
the Russian Federation, where regions were sampled first and then schools.
Singapore also had a third sampling stage, where students were sampled
within classes.

5.3.1 First Stage Sampling Units: Schools

In order to draw school samples that are representative of the student
populations, NRCs were asked to provide vital information about all
schools (or schools and regions in the Russian Federation) where fourth
and eighth grade students could be tested. The following data were required
for each school:
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e Measure of size (MOS): for example, the student enrollment in the
target grade, the average student enrollment per grade, the number of
classrooms in the target grade, or the total student enrollment in
the school.

o Minimum cluster size (MCS): the expected number of sampled
students per class was required if the number of classrooms in the
target grade couldn’t be provided. This was calculated as the ratio of
the total number of students to the total number of classes for schools
having more than one class in the target grade.

» Variables: any variables describing school characteristics used for
stratification purposes, such as type of school, degree of urbanization
codes, or sex of students served by the school.

o The school sampling probability and status: information on whether
or not that school already was sampled for a study other than TIMSS
when overlapping control was required between TIMSS 2007 and
other international studies.

In the Russian Federation, a MOS of the regions (preliminary sampling
stage) also was required.

5.3.2 Second Stage Sampling Units: Classes

Given the nested nature of the sampling units in TIMSS, listing all classes
(along with the class sizes) within sampled schools that agreed to participate
in the study was the only requirement for building the class sampling frame.
This list included all regular classes, as well as any types of special education
classes. Note that within sampled classes, all students were listed. All
TIMSS 2007 participating countries had classes as their last stage sampling
units except for Singapore, where in addition to classes, students within
classes also were sampled through a third sampling stage.

5.4 Sample Selection Method

The student sampling selection method used in TIMSS 2007 is a classic
approach that can be found in most sampling textbooks (e.g., Cochran,
1977). The method usually is referred to as a systematic, two-stage probability
proportional-to-size (PPS) sampling technique, where schools are first
sampled and then classes within sampled (and participating) schools. This
sampling method is a natural match with the hierarchical nature of the
sampling units described above, with classes of students nested within
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schools. Stratification at the school level was used to complete this technique.
Even if a country had a list from which students could be selected directly,
this sampling technique, where schools are first sampled and then classes
within sampled (and participating) schools, was used for all TIMSS 2007
countries. The only exceptions to this rule were the Russian Federation and
Singapore, as mentioned above, which had a three-stage sampling design.

5.4.1 School Stratification

School stratification is the grouping of schools into smaller sampling frames
according to information found on the initial sampling frame prior to
sampling and may be employed to improve the efficiency of the sample
design, to sample sections of the population at different rates, or to ensure
adequate representation of specific groups in the sample. School stratification
by itself can take two forms: explicit or implicit.

Explicit stratification physically creates smaller sampling frames from
which samples of schools and classes ultimately will be drawn. In TIMSS,
this type of stratification is used when the usual proportional allocation
(i.e., students in certain regions or types of schools are represented in the
sample in proportion to their distribution in the population) may not result
in adequate representation of some groups of interest in the sample. For
example, if a country wanted to make generalizations regarding the science
achievement of private sector students, the sampling frame could be split
into two strata—public and private sector schools. The sample of schools
then could be allocated between the two strata to achieve the desired level
of precision in each. In most countries in TIMSS 2007, the school sample
allocation among strata was proportional to the number of students
found in each stratum. However, it should be noted that even without any
stratification, the TIMSS samples represented the different groups found in
the population, on average.

Implicit stratification only requires that the school sampling frame be
sorted according to some variable(s) prior to sampling and can be nested
within explicit stratification. By combining the sorting of the frame with
the TIMSS 2007 sampling technique, it is possible to get a sample where
students (not schools) are in the same proportions as those found at the
population level. When schools from the same implicit stratum tend to have
similar behavior, in terms of mathematics and science achievement, implicit
stratification also will produce more reliable estimates.
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In the basic TIMSS 2007 sample design, all schools in the sampling
frame for a country were sorted according to some MOS (see section 5.3.1).
If implicit stratification was used, then the sorting by MOS was done within
each stratum using a serpentine approach—high to low for the first stratum,
followed by low to high for the next, etc. (see the example in Exhibit 5.2).

Exhibit 5.2 MOS Sort Order for Implicit Strata!

1. Rural-Public High to Low
2. Rural-Private Low to High
3. Urban-Public High to Low
4. Urban—Private Low to High

This way of sorting sampling schools optimizes the chance of choosing
a replacement school (see the next section), with a MOS close to that of the
originally sampled school it is meant to replace.

5.4.2 Sampling Schools

Schools were sampled using systematic, random sampling with probability
proportional to their measures of size. For example, if school A had a MOS
value that was twice as large as school B, then School A had twice the chance
of being in the sample compared to school B. In the Russian Federation,
regions and then schools within sampled regions were sampled following
this approach.

To implement the school sampling, schools in each explicit stratum
were sorted in order by the implicit stratification variables and within these
by the MOS. The measures of size are accumulated from school to school,
and a running total, the cumulative measure of size, is recorded next to each
school. The cumulative MOS is an indicator of the size of the population of
students. Dividing the cumulative MOS by the number of schools to sample
gives the sampling interval. In the Russian Federation, the same approach
was used to implement the sample of regions. However, no stratification
variable was used at the region level.

In order to avoid school sample overlap between TIMSS and another
international study (e.g., PISA), where the other study had their sample of
schools sampled first, it was necessary to modify the TIMSS school MOS

1 Please refer to the TIMSS 2007 School Sampling Manual (TIMSS & PIRLS International Study
Center, 2005).
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prior to sampling. The technique used for TIMSS is explained below and
produced a quasi-PPS school sampling approach. It is a variant of the method
originally proposed by Kish and Scott (1971).

Let P;; be the probability of selection of the it" school in sample 1
(already selected prior to TIMSS sampling), and let P;, be its desired PPS
probability of selection in TIMSS based on its TIMSS MOS. The it" school
in TIMSS with probability P;," was then selected as follows:

If the ith school was already sampled for the other study,

Piz, :MCDC[O,<P“ +Piz+1)/PﬂJ

If the i*" school was not already sampled for the other study,
Piz, = Min[l, B,/ (1 —F, )]

It is possible to show that over all possible samples, the unconditional
probability of selection of the ith school in TIMSS 2007 is P;,. Furthermore,
if all of the P;; and P}, are less than 0.5, no school can be sampled twice.
However under this approach, the sum over all P;, for a previous given
sample (sample 1) is slightly different than n, the desired school sample size
for TIMSS. This means that under this approach, there is no control of the
sample size even if it is known that it will be #, on average. To get around
this problem, an adjustment was done to the P;,’ to make them summed to
the desired school sample size. This adjustment is given by the following:

n P ’

i2

With this adjustment, it then was possible to derive a temporary MOS
(given by MOS, = E MOS. « P, /n) for each school and use a PPS sampling
technique to select the TIMSS sample of schools. Although under this
approach, the unconditional probability of the selection of the it* school
is not exactly P;,, it is P;, that was used to derive the student weights for
TIMSS 2007 (see Chapter 9).

There were three countries and one benchmarking participant that

Bz=

requested control sampling overlap between studies. These are England,
the Netherlands, Scotland, and the Canadian province of Alberta.

With systematic PPS sampling, it is possible for a large sampling unit to
be selected more than once if its size is greater than the sampling interval. To
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avoid this situation, all such units were automatically selected by changing
each one’s MOS to the sampling interval of the associated explicit stratum.

Some schools have so few students that their selection using probability
proportional to their size (MOS) becomes problematic. Since the selection
of these schools depends on their size, a difference between the number of
expected students when drawing the sample and the number of students
actually found in the field can contribute substantially to the sampling error.
To lessen the impact of this eventuality, any schools with fewer expected
students than the average minimum cluster size (MCS) for the explicit
stratum were sampled with equal probabilities. For example, if the MCS was
30 students and there were 28 schools with less than 30 students for a total
of 476 students, the MOS of these small schools was changed to 476/28 = 17.
By doing this, the overall size of the explicit stratum stayed the same, but all
small schools had an equal chance of being selected.

The MCS also was used to define very small schools. Whenever a school
had an expected number of students less than one quarter of the average
MCS, the school was labeled as a very small school. These schools could be
excluded, as long as they did not exceed 2 percent of the national desired
target population and the overall exclusion rate did not exceed 5 percent.

5.4.3 Replacement Schools

Ideally, response rates always should be 100 percent, and although
TIMSS 2007 participants worked hard to achieve this goal, it was anticipated
that a 100 percent participation rate would not be possible in all countries.
To avoid sample size losses, the TIMSS sampling plan identified, a priori,
replacement schools for each sampled school. Therefore, if an originally
selected school refused to participate in the study, it was possible to replace
it with a school that already was identified prior to school sampling. Each
originally selected school had up to two pre-assigned replacement schools.
In general, the school immediately following the originally selected school
on the ordered school sampling frame and the one immediately preceding it
were designated as replacement schools. Replacement schools always belong
to the same explicit stratum, although they could come from different
implicit strata if the originally selected school was either the first or last
school of an implicit stratum.

The main objective for having replacement schools in TIMSS 2007 was
to ensure adequate sample sizes for analysis of subpopulation differences.
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Although the use of replacement schools did not eliminate the risk of bias
due to nonresponse, employing implicit stratification and ordering the school
sampling frame by size increased the chances that any sampled school’s
replacements would have similar characteristics. This approach maintains
the desired sample size while restricting replacement schools to strata where
nonresponse occurred. Since the school frame is ordered by school size,
replacement schools also tended to be of the same size as the school they
meant to replace. For the field test, replacement schools were used to make
sure sample sizes were large enough to validate new items, and no more than
one replacement school was assigned per originally selected school.

544 Sampling Classes

For all participants in TIMSS 2007 except Singapore,? intact student classes
were the second and final sampling stage, with no student subsampling. This
means that all students within sampled classes participated in TIMSS 2007,
with the exception of excluded students and students absent the day of the
assessment. Classes were selected with equal probability of selection using
systematic random sampling. Within each sampled school, all classes of
the target grade were listed, and one or more classes were sampled using a
random start (different in each sampled school). This method, combined
with the PPS sampling method for schools, results in a self-weighting student
sample under the following conditions: a) there is a perfect correlation
between the school MOS reported in the sampling frame and the actual
school size, b) the same number of classes is selected in each school, and
¢) the MCS is the same for all schools. Given that these conditions were never
totally met, student sampling weights varied somewhat from school to school
(see Chapter 9 for details about sampling weights).

Within sampled schools, some classes have so few students that it is
unreasonable to go through the sampling process and end up with these small
classes. Furthermore, small classes tend to increase the risk of unreliable
survey estimates. To avoid these problems, a class smaller than half the
specified MCS was combined with another class from the same school prior to
class sampling.

2 Two classes per school were selected using PPS sampling in Singapore, and 19 students were sampled
within each class.
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5.5 Sampling Precision and Sample Size

Because TIMSS is fundamentally a study of mathematics and science
achievement among fourth and eighth grade students, the precision of
survey estimates of student achievement and characteristics was of primary
importance. However, TIMSS also reports extensively on school, teacher,
and classroom characteristics, so it is necessary to have sufficiently large
samples of schools and classes. The TIMSS standards for sampling precision
require that all student samples have an effective sample size of at least 400
students for the main criterion variable, which is mathematics and science
achievement. In other words, all student samples should yield sampling
errors that are no greater than would be obtained from a simple random
sample of 400 students.

Given that sampling error, when using simple random sampling, can be
expressed as SEg,, =S/ Jn where S gives the population standard deviation
and n the sample size, a simple random sample of 400 students would yield
a 95 percent confidence interval for an estimate of a student-level mean of
+10 percent of its standard deviation (1.96+S/ m ). Because the TIMSS
achievement scale has a standard deviation of 100 points, this translates into
a £10 points confidence limit (or a standard error estimate of approximately
5 points). Similarly, sample estimates of student-level percentages would have
a confidence interval of approximately +5 percentage points.

Notwithstanding these precision requirements, TIMSS required that
all student sample sizes should not be less than 4,000 students. This was
necessary to ensure adequate sample sizes for analyses where the student
population was broken down into many subgroups. For countries involved in
the previous TIMSS cycle in 2003, this minimum student sample size was set
to 5,150 students in order to compensate for participaton in the TIMSS 2007
Bridging Study. Furthermore, since TIMSS planned to conduct analyses at the
school and classroom level in addition to the student level, all school sample
sizes were required to be not less than 150 schools, unless a complete census
failed to reach this minimum. Under simple random sampling assumptions,
a sample of 150 schools yields a 95 percent confidence interval for an estimate
of a school-level mean that is +16 percent of a standard deviation.

Although the TIMSS sampling precision requirements are such that
they would be satisfied by a simple random sample of 400 students, sample
designs such as the TIMSS 2007 school-and-class design, typically require
much larger student samples to achieve the same level of precision. Because
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students in the same school and even more so in the same class, tend
to be more like each other than like other students in the population,
sampling a single class of 30 students will yield less information per student
than a random sample of students drawn from across all students in the
population. TIMSS uses the intraclass correlation, a statistic indicating
how much students in a group are similar on an outcome measure, and a
related measure known as the design effect to adjust for this “clustering”
effect in planning sample sizes.

For countries taking part in TIMSS for the first time in 2007, the
following mathematical formulas were used to estimate how many schools
should be sampled to achieve an acceptable level of sampling precision:

Deff «§* _ [1+p(mcs—1)]‘82 ~ [1+/O(mcs—1)]-S2

n n aemcs

Var,pg = Deff « Varg,, =

where Deff is a compensation factor for using a sample selection method
that differs from a simple random sample (also called design effect), S? gives
the variance of the population, p measures the intraclass correlation between
clusters, mcs corresponds to the average number of sampled students per
class, and a gives the number of schools to sample. Incorporating the
precision requirements described earlier into this equation, which translates
into Var,,, = (0.05)* « S, gives the number of schools required as:

[1+p(mcs—1)]

mcs

) a=400e

For planning purposes, the intraclass correlation coefficient usually was
set to 0.3 if no other information was available. For example, with a mcs of
20 students and a p of 0.3, equation (1) gives 134 schools.

Equation (1) is a model for determining how many schools were required
for the TIMSS 2007 sample under the assumption that the standard error of
the criterion variable (student mathematics and science achievement) reflects
only sampling variance—the usual situation in sample surveys. However,
because of its complex matrix-sampling assessment design, standard errors
in TIMSS include an imputation error component in addition to the usual
sampling error component (see Chapter 11). To keep the standard error
within the prescribed precision limits, the number of schools determined
by equation (1) has to be increased, as shown in equation (2):

) a., =(400+0.5)/mcs
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Continuing the example for a country with a MCS of 20 students,
according to this equation (2), 10 schools would have been added to the
134 schools from equation (1), for a total of 144 schools.

For TIMSS 2007 countries that also had participated in TIMSS 2003,
the standard errors computed from the 2003 data were reviewed to ensure
that the student samples had been large enough to meet the precision
requirements in 2003 and would be sufficiently precise to measure trends
to 2007. For the several countries falling somewhat short of the sampling
requirements not met in 2003, the school sample size for 2007 was increased
using the relation that under similar sampling designs, sampling error is
inversely proportional to the square root of the sample size. For example, if
the sample size in 2003 yielded a standard error of 7 points for an estimate
of a mean, the sample size in 2007 was increased by a factor of 2 to provide
a standard error of 5 points ((7/5) = 2). Intraclass correlation coefficients
also were calculated for countries that participated in TIMSS 2003. These
coefficients were provided in the TIMSS 2007 School Sampling Manual
(TIMSS & PIRLS International Study Center, 2005).

5.6 Selecting Field-test Samples

Prior to the main data collection, which was conducted from October-
November 2006 in Southern Hemisphere countries and from April-May 2007
in Northern Hemisphere countries, TIMSS 2007 conducted a full-scale field
test in April 2006 in all participating countries. The field test sample size was
approximately 30 schools in each country. Countries were required to draw
their field test samples using the same random sampling procedures that they
employed for the main samples. This ensured that field test samples closely
approximated the main samples. In an attempt to reduce the burden on
schools, the field test and main data collection samples of schools were drawn
simultaneously, so that a school could be selected for either the field test or the
main data collection, but not both. For example, if 150 schools were needed
for the main data collection and another 30 schools were needed for the field
test, a larger sample of 180 schools was selected using the sampling method
described earlier. A systematic subsample of 30 schools then was selected
from the 180 schools and assigned to the field test, leaving 150 schools for
data collection.’?

3 In countries where it was necessary to conduct a census of all schools or where the NRC believed that
the sampling frame used to draw the combined sample was not appropriate for the data collection,
separate sampling frames were provided for the field test and main data collection. In such situations,
no attempt was made to minimize the overlap.
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Chapter 6

TIMSS 2007 Survey Operations
Procedures

leva Johansone and Oliver Neuschmidt

6.1 Overview

Operationally, TIMSS represents a considerable challenge, and conducting
TIMSS 2007 was an ambitious enterprise in each participating country.
The contribution that the National Research Coordinators (NRCs) made
was crucial to successful assessment administration. In order to assist
the NRCs and synchronize activities, internationally standardized survey
operations procedures were developed through a collaborative effort between
the TIMSS & PIRLS International Study Center, IEA Secretariat, IEA
Data Processing and Research Center (DPC), and Statistics Canada. The
TIMSS operations were designed to be flexible enough to meet the needs of
individual participants, while meeting the high quality standards of IEA.
Other IEA studies, the Progress in International Reading Literacy Study
(PIRLS) and previous cycles of the TIMSS study, in particular, were used
as initial references and the survey operations were refined based on the
TIMSS 2007 field test experience.

Guidelines on survey operations procedures for each stage of the
assessment, such as contacting schools and sampling classes, preparing
materials for data collection, administering the assessment, scoring the
assessment, and creating the data files were provided to NRCs. Procedures
for quality control and attaining feedback on survey activities also were
provided.

6.2 The Role of the National Research Coordinators

In each country and benchmark participant, a research center, under the
direction of the NRC, was responsible for the implementation of TIMSS
in that country. The NRC was the contact person for all those involved
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in TIMSS within the country, as well as the representative of the country
at the international level. The NRC was responsible for the national
decisions regarding TIMSS and, if necessary, implemented and adapted all
the internationally agreed-upon procedures for the national context, with
guidance from TIMSS and experts from within the country.

6.3 Documentation and Software

The TIMSS 2007 Survey Operations Procedures were disseminated to the
NRCs in six units, each accompanied by additional materials, including
more specialized manuals and software packages, as necessary. The units
and materials were organized and distributed chronologically according to
different stages of the study.

The six units and accompanying manuals and software are listed
below.

o Unit 1, Parts 1 and 2: Conducting the TIMSS 2007 Field Test
(TIMSS & PIRLS International Study Center, 2005b)

»  Unit 2: Contacting Schools and Sampling Classes for TIMSS 2007
Assessment (TIMSS & PIRLS International Study Center, 2006e)

o  Unit 3: Preparing Materials for the TIMSS 2007 Data Collection
(TIMSS & PIRLS International Study Center, 2006f)

o Unit 4: Administering the TIMSS 2007 Assessment (TIMSS & PIRLS
International Study Center, 2006g)

o Unit 5: Scoring the TIMSS 2007 Assessment (TIMSS & PIRLS
International Study Center, 2006h)

o Unit 6: Creating the TIMSS Data Files (TIMSS & PIRLS International
Study Center, 2006i)

o School Sampling Manual (TIMSS & PIRLS International Study
Center, 2005a) defined the TIMSS 2007 target populations and
sampling goals and described the procedures for the sampling of
schools.

o School Coordinator Manual (TIMSS & PIRLS International Study
Center, 2006c¢) described the role and responsibilities of the School
Coordinator as a main contact person within each participating
school. The responsibilities included assisting the national center in
the identification of classes, teachers, and students; administering

zimiss. TIMSS & PIRLS
Q:I—.VL“) International Study Center

\
L. 2 Lynch School of Education, Boston College




CHAPTER 6: TIMSS 2007 SURVEY OPERATIONS PROCEDURES 95

the test and background questionnaires; and keeping test materials
secure and confidential at all times while they are in the school.

o Test Administrator Manual (TIMSS & PIRLS International Study
Center, 2006j) described the role and responsibilities of the Test
Administrator, including distribution of the student test instruments
according to the student tracking forms, supervising the testing
sessions, ensuring the correct timing of the testing sessions, and
recording student participation.

o International and National Quality Control Monitor Manuals
(TIMSS & PIRLS International Center, 2006a, 2006b) provided
quality control monitors (QCMs) with information about TIMSS and
described their role and responsibilities in the project. The manuals
specified the timelines, actions, and procedures that should be
followed in order to carry out the international and national quality
assurance programs.

o Scoring Guides for Constructed-response Items (TIMSS & PIRLS
International Center, 2006d) provided detailed and explicit guides
used to score each constructed-response item.

« Windows® Data Entry Manager Software (WinDEM) and Manual
(IEA, 2006¢) provided for entering, editing, and verifying the
TIMSS 2007 data. Along with the software, countries also received
codebooks, which described the properties and the layout of
the variables to be entered from each TIMSS 2007 assessment
instrument.

»  Windows® Within-school Sampling Software (WinW3S) and Manual
(IEA, 2006d) enabled TIMSS 2007 participants to randomly select
classes in each sampled school. The software also was used to track
school, teacher, student, and student-teacher linkage information;
prepare the survey tracking forms; and assign test instruments
to students, including printing labels for all the test booklets
and questionnaires.

o Trend Scoring and Reliability Scoring Software and Manual (TSRS)
(IEA, 2006b) provided to document the scoring reliability from
one TIMSS cycle to the next. The student responses included in the
trend reliability scoring were scanned and provided on individually
prepared CDs for each participated country, along with the TSRS
software and it’s manual.
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o Cross-country Scoring and Reliability Software and Manual (CCSRS)
(IEA, 2006a) provided to document the reliability of scoring across
countries. The responses were scanned and provided on CDs along
with the software and it’s manual.

In addition to the software manuals, the IEA DPC held two Data
Management Seminars to provide training in the use of the WinW3S and
WinDEM software.

6.4 Survey Tracking Forms

TIMSS relied on a series of tracking forms to sample classes, assign booklets
and questionnaires, and track the participation status of students and their
teachers. They facilitated the data collection and data verification process.
They also provided information to compute sampling weights and were used
to evaluate the quality of the sampling process.

Most of the tracking forms were created automatically by the WinW3S
software, then completed by schools and returned to the national centers.
There were six different tracking forms in all, which are listed below.

» School Tracking Form. This form was sent to national centers by
Statistics Canada (Sampling Form 13). It listed the sampled schools
and their replacements and included any school information
originally provided to Statistics Canada, such as the school ID, school
measure of size (MOS), school name, and school contact information.

« Class Listing Form. A separate class listing form was created
in WinW3S for each sampled school and sent to the School
Coordinators for completion. The School Coordinators listed the
eligible fourth and/or eighth grade classes in the participating schools
and provided details about the classes, such as the class stream,
number of students, and names of mathematics teachers.

 Class Sampling Form. This form was created in WinW3S as a result
of the class sampling procedure. It indicated which classes had been
sampled from each school.

 Student-Teacher Linkage Form. This form was created in WinW3S
for each sampled class and sent to the School Coordinators for
completion. The School Coordinators listed the names of the students
and their teachers in the sampled classes; students’ dates of birth, sex,
and exclusion codes; and linked the students to their teachers.
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o Student Tracking Form. This form was created in WinW3S and sent
to the schools with students’ test booklets and questionnaires for
completion by the Test Administrators during test administration.
The Test Administrators used this form to verify the assignment of
test instruments to students and indicate student participation.

o Teacher Tracking Form. This form was created in WinW3S and sent
to the School Coordinators with the Teacher Questionnaires. The
School Coordinators used this form to indicate the completion of the
Teacher Questionnaires.

6.5 Contacting Schools and Sampling Classes

One of the essential, first steps in the TIMSS survey activities was to establish
good working relationships with the schools that had been sampled to
participate in the study (for more information on all sampling procedures,
please refer to Chapter 5). NRCs were responsible for contacting these
schools and encouraging them to take part in the assessment, which often
involved obtaining support from national or regional educational authorities,
depending on the national context.

In cooperation with school principals, national centers identified
and trained School Coordinators for all participating schools. The School
Coordinator could be a teacher or guidance counselor in the school,
although the School Coordinator was not allowed to be a teacher of the
students who were sampled and who participated in the study. Alternatively,
some national centers appointed one of their own members to fill this role.
Often this person was responsible for several schools in an area. Each School
Coordinator was provided with a TIMSS 2007 School Coordinator Manual,
which described their responsibilities in detail and encouraged them to
contact the NRC if they had any questions.

The responsibilities of the School Coordinator included providing the
necessary information about their school; coordinating the date, time, and
place for testing; identifying and training a Test Administrator; coordinating
the completion of the student tracking forms and teacher tracking forms;
distributing teacher and school questionnaires; and obtaining parental
permission (if necessary). They also ensured that all testing materials were
received and kept secure at all times and were returned to the national center
after the test administration.
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A Class Listing Form was sent to each School Coordinator to provide
information on all the eligible fourth grade and/or eighth grade classes in the
school. Using this information, the national centers sampled classes within
the schools. Intact classes had to be sampled, ensuring that every student
in the school was in only one class (course), and no student was in more
than one class. Such an organization was necessary for a random sample of
classes to result in a representative sample of students. At fourth grade, most
countries used the same class for all subjects, including mathematics and
science. Accordingly, the fourth grade classroom was the sampling unit. At
the eighth grade, students in most countries attended different classes for
mathematics and science. For sampling purposes, classrooms usually were
defined on the basis of mathematics instruction.

Exhibit 6.1 presents the major activities conducted by the national
centers for working with schools to sample classes; track schools, teachers,
students, and student-teacher linkage information; and prepare for test
administration.

Although all students enrolled in the sampled classes were part of
the target population, TIMSS recognized that some student exclusions
were necessary because of either some functional or intellectual disability
or in cases where there were non-native language speakers. Accordingly,
the sampling procedures provided for the exclusion of students with any
of several disabilities (for more information on sampling procedures, see
Chapter 5). Countries were required to track and account for all excluded
students and were cautioned that excluding more than 5 percent of students
would lead to their results being annotated in the TIMSS 2007 international
reports. It was important that the conditions under which countries excluded
students be carefully documented, because the definition of being disabled
varied from country to country.
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Exhibit 6.1 Procedures for Working with Schools to Prepare for Test Administration

National Center Schools
Contacting and
Tracking Schools

« Contact sampled schools

« Get started in WinW3S (completing project information and

importing school files)

« Complete/adapt school information

«Record school participation

« Print Class Listing Forms Y

« List all fourth grade and/or eighth grade mathematics classes
and their teachers on the Class Listing Forms

Class Sampling
and Tracking

« Enter school information from Class Listing Forms

« Enter class information from Class Listing Forms

« Sample classes

« Enter mathematics teacher information from Class Listing Forms
« Print Student-Teacher Linkage Forms

« List student and science teacher information on
the Student-Teacher Linkage Forms

4 N

Student and « Enter student information from Student-Teacher Linkage Forms
Teacher Tracking « Enter science teacher information from Student-Teacher
Linkage Forms (grade 8 only)
« Assign test booklets and questionnaires to students
« Enter student-teacher linkage information from Student-Teacher
Linkage Forms (grade 8 only)
« Print Student Tracking Forms
« Print Teacher Tracking Forms
« Print test instrument labels
« Send tracking forms and labeled test instruments to schools

TEST ADMINISTRATION
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6.5.1 Linking Students to their Teachers and Classes

To track students, teachers, and schools, there was a system in place to
assign hierarchical identification codes (IDs). The hierarchical identification
numbers that uniquely identified the sampled schools, teachers, and classes
were created by the WinW3§ software. Exhibit 6.2 represents the hierarchical
identification system codes.

Exhibit 6.2 Hierarchical Identification (ID) System

ID Components Numeric
Example

School School CCCC 0001
Class School + Class within School CCCCKK 000101
School + Class within School
Student + Student within Class CCCCKKSS 00010103
TeacP.\e.r School + Teacher within School CCCCTT 000101
(as an Individual)
Teacher Link Number School + Teacher within School CCCCTTLL 00010102

+ Link Number

Each mathematics and science teacher of the selected classes (i.e., those
listed on the Teacher Tracking Form) was assigned a teacher identification
number consisting of the four-digit school number followed by a two-digit
teacher number unique within the school. Since a teacher could be teaching
both mathematics and science to some or all of the students in a class, it was
necessary to have a unique identification number for each teacher linked to
a class and a teacher linked to certain students within the class. This was
achieved by adding a two-digit link number to the six digits of the teacher
identification number and giving a unique eight-digit identification number.
This is very important so that during data analyses, each class and student
may be linked to a teacher, and student outcomes may be analyzed in relation
to teacher-level variables.

TIMSS & PIRLS
International Study Center
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6.6 Preparing the Test Instruments for Data Collection

The TIMSS & PIRLS International Study Center provided countries with
all the necessary instrument production files, including fonts, style guides,
graphic files, and explicit instructions in TIMSS 2007 Survey Operations
Procedures Unit 3 on how to use the materials in order to produce good quality
test instruments. The TIMSS achievement booklets and questionnaires were
developed using the Adobe“InDesign® layout program.

The overarching goal of the test instrument preparation was to
create internationally comparable assessment booklets and background
questionnaires that were appropriately adapted for the national context. This
began with translating the text of the test instruments from English into the
language(s) used in the participating countries.! All the translated contents
of the test instruments (i.e., item blocks, directions or instructions, cover
pages, and questionnaires) were submitted to the IEA for an independent
international translation verification, where independent translators
provided suggested changes in the texts (for more information on translation
and national adaptations of the TIMSS 2007 test instruments, please refer
to Chapter 4).

Once the translation verification was completed and any resulting
changes implemented into the test instrument production files, the item
blocks, cover pages, directions, and instructions had to be distributed
throughout the booklets in order to assemble the assessment booklets. Each
background questionnaire consisted of a single InDesign file and did not
require any assembling.

6.6.1 TIMSS & PIRLS International Study Center Review

Before the test booklets and questionnaires were printed and administered
to students, the NRCs were required to submit a print-ready copy of all the
test instruments to the TIMSS & PIRLS International Study Center for layout
verification and review of national adaptations.

The national test instruments were checked against the international
version to identify any deviations. The verification was checked for any
discrepancies in pagination, page breaks, item sequence, response options,
text formats, graphics, etc.

1 The IEA Secretariat and the TIMSS & PIRLS International Study Center also provided a generic Arabic
version of the TIMSS assessment booklets and questionnaires.
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The test instruments from the participating countries were not exactly
identical due to the changes in text length that often occurred during
translation. The international versions, however, were designed with this in
mind, and extra space was provided in the margins of the pages to facilitate
the use of a longer text and different size paper without extensive changes
to the layout of the instruments. All deviations or errors were documented
in the layout verification report forms and sent to the NRCs for their
consideration. The NRCs were required to comment on whether or not
each of the suggested changes was completed, including an explanation if a
suggestion was not adapted.

All national adaptations to the international test instruments were
documented in the national adaptations forms. During the review, the
TIMSS & PIRLS International Study Center checked if the national
adaptations in the national background questionnaires influenced the ability
to produce internationally comparable data for the affected questions. In
some cases, countries had implemented adaptations that were impossible
to be recoded later to fit the international data structure. In such cases,
suggestions were sent to the NRCs to reconsider their adaptation.

This whole procedure ensured that students experienced the test
instruments in the same way, apart from the translation of text.

6.7 Administering the TIMSS 2007 Assessment

Once printed, distributing materials to the schools required careful
organization and planning on the part of the NRC. Using labels and the
Student Tracking Form produced by WinW3S, each sampled student was
assigned one achievement booklet. The test booklets were assigned in a
systematic rotation so that each achievement block within the booklets was
assigned to an equal number of students. Each student also was assigned
a Student Questionnaire that was labeled to link it to the achievement
booklet. These materials were packaged for each sampled class. In addition,
a Teacher Questionnaire was assigned and sent for each teacher listed on the
Teacher Tracking Form and a School Questionnaire for the principal. The
packaged materials were sent to the School Coordinator prior to the testing
date, who was asked to confirm the receipt of all instruments. The School
Questionnaire and Teacher Questionnaire were then distributed, while the
other instruments were kept in a secure room until the testing date.
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Each sampled TIMSS class was assigned a Test Administrator whose
role was to administer the test along with the Student Questionnaires,
according to procedures described in the Test Administrator Manual. This
person was chosen and trained by the School Coordinator, although, in
many cases, the School Coordinator also filled the Test Administrator role.
The Test Administrator was responsible for distributing materials to the
appropriate students, leading students through the assessment, and timing
the sessions accurately. Following the assessment, they administered the
Student Questionnaire.

The administration of the TIMSS 2007 assessment consisted of
two parts. The first part concerned the achievement booklets, which
contained two sections. This was followed by the completion of the Student
Questionnaire. The time allotted for each of these sections was standardized
across countries. To complete each part of the achievement test, fourth
graders were allowed 36 minutes and eighth graders 45 minutes. There
was a required break in between the two parts not exceeding 30 minutes.
If a student had completed part 1 or part 2 of the assessment before the
allotted time was over, he or she was allowed to review his or her answers
or read quietly but was not allowed to leave the testing room. To complete
the Student Questionnaire, students were given at least 30 minutes and were
allowed to continue if extra time was necessary. The Test Administrators
were required to document the starting and ending time of each section on
the Test Administration Form.

The Test Administrator used the Student Tracking Form to distribute
the booklets to the correct students and to document student participation.
The School Coordinator used the information on the participation status
to calculate the participation rate. If this was below 90 percent in any class,
it was the School Coordinator’s responsibility to hold a makeup session
for the absent students before returning all of the testing materials to the
national center.

The national centers entered the information recorded on the student
and teacher tracking forms into WinW3S software.
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6.7.1 Quality Control

Considerable effort has been expended in developing standardized materials
and procedures so that the data collected in each country for TIMSS will
be comparable to the greatest possible extent. In order to further ensure the
quality of the TIMSS data, an international quality control program was
developed to document data collection activities around the world.

The NRCs were required to nominate an International Quality Control
Monitor (QCM) for their country. This person could be a school inspector,
a ministry official, or a retired school teacher. He or she had to be fluent in
both English and the language(s) spoken in the country. The nomination of
a member of the national center, a family member, or a personal friend of
the NRC was not allowed.

The QCMs were hired by the IEA and trained by the TIMSS & PIRLS
International Study Center. The role and responsibilities of an international
QCM also were described in the International Quality Control Monitor
Manual. The responsibilities included collecting and submitting a number
of TIMSS 2007 materials from the national centers to the TIMSS & PIRLS
International Study Center. During the test administration, 15 schools
per grade tested in each participating country were visited by the QCMs.
During their school visits, they noted if any changes were made to the
standardized administration script, timing, or procedures. After the TIMSS
testing sessions, they interviewed the School Coordinator and/or the Test
Administrator about his or her experiences with the TIMSS 2007 assessment.
The QCMs also checked whether or not the comments and suggestions made
by the international translation verifier had been integrated into the final
test instruments.

Additionally, countries were asked to conduct their own quality
control procedures in another 10 percent of sampled schools. To assist
them, countries were provided with the National Quality Control Observer
Manual, which could be used to train their observers and modified to suit
their national system.

6.8 Scoring the TIMSS 2007 Assessment

The success of assessments containing constructed-response questions
depends on the degree to which student responses are scored reliably.
Almost half of the TIMSS 2007 assessment items were constructed
response, and scoring them in a reliable manner was critical to the quality
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of the TIMSS 2007 results. This was accomplished through the provision
of explicit scoring guides and extensive training in their use, as well as
continuous monitoring of the quality of the work.

Two international scoring trainings were held, where the NRCs (or
the country representative(s) appointed by the NRC) were trained to score
each of the constructed-response items in the TIMSS 2007 assessment. At
these trainings, the TIMSS 2007 Scoring Guides for Constructed-response
Items, which are more thoroughly discussed in Chapter 2, were reviewed and
applied to a sample set of student responses that had already been scored.
These example papers were actual student answers that came from pilot
testing held in several English-speaking countries. They were chosen to
represent a range of response types, intended to demonstrate the guides
as clearly as possible. Following this, NRCs attempted to apply the scoring
guide to a different set of student responses that had not yet been scored. The
scores that NRCs gave to these practice papers were shared with the group
and any discrepancies discussed. Following the training, NRCs were given
a set of the correct scores for these practice papers along with rationales.

NRC:s used this information to train their scoring staff on how to apply
the scoring guides for constructed-response items. In some cases, NRCs
created their own example papers and practice papers from student responses
collected in their country.

To prepare for this substantial task, NRCs were provided with
suggestions on how to organize, in regards to staff, materials, and procedures,
the scoring process. NRCs were encouraged to hire scorers who were
attentive to detail and familiar with education, particularly those with a
background in mathematics and/or science instruction at the fourth grade
and/or eighth grade level. The TIMSS & PIRLS International Study Center
also provided guidelines on how to train scorers to accurately and reliably
score the constructed-response achievement items.

6.8.1 Documenting Scoring Reliability

In order to demonstrate the quality of the TIMSS data, it was important
to document the reliability of the scoring process within countries, across
countries, and over time (2003-2007).

To establish the reliability of the scoring within each country, two
different scorers independently scored a random sample of 200 responses
for each constructed-response item, which corresponded to 100 of each of
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the 14 test booklets per grade tested. The random sample of test booklets
designated to be scored twice was selected by the WinW3S software. The
degree of agreement between the scores, assigned by the two scorers, is a
measure of the reliability of the scoring process. The scoring procedure
recommended by the TIMSS & PIRLS International Study Center blended
the scoring of the reliability sample with the normal scoring activity, with
both taking place simultaneously in a systematic manner. In collecting the
reliability data, Reliability Scoring Sheets were used so that one scorer did
not know the scores that the other assigned to the responses.

In order to measure the reliability of the scoring process across countries
(cross-country reliability scoring), each country had to have a minimum
of two scorers from the TIMSS 2007 scoring team who were able to score
student responses written in English. Computing the level of agreement
across countries provided information about how consistently the scoring
guides were applied from one country to the next. This scoring activity,
however, was conducted by participants on the Northern Hemisphere
schedule only, since it entailed scoring a set of student responses gathered
from the English-speaking countries that participated in TIMSS 2007 on the
Southern Hemisphere timeline. The student responses included in the cross-
country reliability scoring were scanned by the IEA DPC, stored on CDs,
and provided to all countries participating on the Northern Hemisphere
timeline, along with the Cross-country Scoring Reliability Software, which
was developed by the IEA DPC. The CD also included a manual on how to
install and use the software.

The purpose of the trend reliability scoring was to measure how reliable
the scoring was from one TIMSS cycle to the next, i.e., from 2003 to 2007.
Thus, trend reliability scoring only applied to countries that participated
in TIMSS 2003 and submitted their TIMSS 2003 reliability booklets to the
IEA DPC to be scanned. Using this approach, scorers for the TIMSS 2007
assessment could score student responses from 2003 and compare their
scores to those given in TIMSS 2003. The student responses included in the
trend reliability scoring, totaling approximately 10,000 responses per grade
tested, were provided on individually prepared CDs for each participating
country, along with the software, Trend Scoring and Reliability Software,
developed by the IEA DPC. The CD also included a manual on how to install
and use the software. At least two different scorers from the TIMSS 2007
scoring team in each country participated in the trend reliability scoring. It
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was important that the countries that participated in TIMSS 2003 started
with the trend reliability scoring prior to all the other TIMSS 2007 scoring
activities. The results then were used also as a diagnostic tool to indicate
the need for further training. Two scorers independently scored about half
of the items provided on the trend reliability scoring CD. Then, NRCs were
asked to analyze the results of the agreement between the two scorers, as
well as between each of their TIMSS 2007 scorers and the scores that were
awarded in 2003. If agreement on any comparison was below 85 percent,
retraining of the scorers was required. If agreement was 85 percent or above,
countries could continue with the trend reliability scoring and all the other
scoring activities.

6.9 Creating the TIMSS 2007 Data Files

As described earlier in this chapter, the IEA DPC provided a Windows-based
program called WinDEM to accommodate data entry and data verification.
Detailed information on installing and using the program was provided
in the Windows Data Entry Manager Software Manual accompanying the
software. The program worked in conjunction with WinW3S software so
that it was not necessary to re-enter tracking information that had been
recorded into WinW3S. WinDEM primarily was used for the entry of data
from test booklets and questionnaires. The software also offered data and
tile management capabilities, a convenient checking and editing mechanism,
interactive error detection, and reporting and quality-control procedures.

Trainings in using the WinW3S and WinDEM software and in operational
procedures of data management were provided to NRCs and/or their data
managers by the IEA DPC at various stages of the project, including an extensive
4-day training seminar before the field test and before the TIMSS 2007
data collection.

One of the very important benefits of using WinDEM was that it
incorporated the international codebooks describing all variables and their
characteristics, thus ensuring that the data files that were produced fulfilled
the TIMSS 2007 rules and standards for data entry. There was one codebook
for each of the background questionnaires, one for the test booklets, and one
for the Reliability Scoring Sheets. Data files for entering the TIMSS data were
created based on these codebooks. However, the codebooks had to match the
national instruments exactly so that the answers of the respondents could
be entered properly. Therefore, any adaptations done to the international
instruments also required adaptations of the international codebooks.
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The adapted national codebooks then were used for creating the TIMSS
2007 data files within each participating country. Data from the background
questionnaires, achievement booklets, and Reliability Scoring Sheets were
recorded into WinDEM data files as follows:

For fourth grade:

o School background file contained responses from the
School Questionnaire.

o Teacher background file contained responses from the
Teacher Questionnaire.

o Student background file contained responses recorded from the
Student Questionnaire.

o Student achievement file contained responses from the test booklets.

e Reliability scoring file contained codes from the constructed-response
Reliability Scoring Sheets.

For eighth grade:

o School background file contained responses from the
School Questionnaire.

o Mathematics teacher background file contained responses from the
Mathematics Teacher Questionnaire.

o Science teacher background file contained responses from the
Science Teacher Questionnaire.

o Student background file contained responses recorded from the
Student Questionnaire.

 Student achievement file contained responses from the test booklets.

e Reliability scoring file contained codes from the constructed-response
Reliability Scoring Sheets.

Quality control throughout the data entry process was essential in
maintaining accurate data. Therefore, NRCs were responsible for performing
periodic reliability checks during the data entry and for applying a series of
data verification checks provided by WinDEM software prior to submitting
the data files to the IEA DPC. As part of this process, NRCs required their
data-entry staff to double enter at least 5 percent of each instrument type
to ensure reliability of the data entry process. An error rate of 1 percent or
less was acceptable for the background files. An error rate of 0.1 percent
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or less was required for the student achievement files and the reliability
scoring files. If the required agreement was not reached, retraining of the
key punchers was required.

Additionally, the data verification module of WinDEM identified a
range of problems, such as inconsistencies of identification codes and out-
of-range or otherwise invalid codes. WinDEM software also allows for
verification of the integrity of the linkage between the students, teachers,
and schools entered into the WinDEM data files and tracking of information
for those specified in WinW3S.

When all data files had passed the WinDEM quality control checks,
they were submitted to the IEA DPC, along with data documentation for
further checking and processing. For information on data processing at the
IEA DPC, please refer to Chapter 8.

6.9.1 Online Data Collection for Curriculum Questionnaires and Survey
Activities Questionnaires

For the first time, in TIMSS 2007, the Curriculum Questionnaire and Survey
Activities Questionnaire® were administered online. The online survey system
for the questionnaires was developed by the IEA DPC and hosted on its
server.

There were many benefits to administering questionnaires via the
Internet for a large-scale assessment such as TIMSS. Online data collection
saves money and time for printing and distributing the materials.
Furthermore, the online administration facilitates data entry, cleaning, and
analysis. The responses are directly stored in an MS SQL Server.

Since the Curriculum Questionnaires and the Survey Activities
Questionnaires did not require any national adaptations and were completed
in English, unlike the other TIMSS 2007 background questionnaires, they
were best suited for the online data collection process.

The purpose of the Curriculum Questionnaires was to collect information
about the national mathematics and science curriculum at the fourth- and
eighth-grade levels. NRCs were asked to complete the questionnaires drawing
on the experience of curriculum specialists and educators.

2 The Survey Activities Questionnaire replaced the Survey Activities Report, which served the purpose of
attaining feedback about survey operations from NRCs for the previous TIMSS cycles.
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The purpose of the Survey Activities Questionnaire (one per grade
tested) was to gather opinions and information about the strength and
weaknesses of the TIMSS 2007 assessment materials (e.g., test instruments,
manuals, scoring guides, and software) and countries’ experiences with the
TIMSS 2007 survey operations procedures. NRCs were asked to complete
these questionnaires with assistance of their data managers and the rest of
the national center staff. The information will be used to improve the quality
of the survey activities and materials for future TIMSS cycles.

NRCs were able to familiarize themselves with the content of the online
questionnaires prior to completing them online. The TIMSS & PIRLS
International Study Center provided countries with PDF versions of the
online questionnaires at least 3 months before they were available for
completion online.

The individual login information for accessing each questionnaire was
sent to the NRCs with Internet links pointing to the location of the online
questionnaires. Before submitting the responses to the IEA DPC, NRCs
could go back and change their answers if necessary.

6.10 TIMSS 2007 Bridging Study

As a part of the TIMSS 2007 bridging study, countries that had participated
in TIMSS 2003 administered four additional booklets per grade. The
bridge booklets, labeled Bl1, B2, B3, and B4, were booklets 5, 6, 11, and 12,
respectively, from the TIMSS 2003 assessment.

Operationally, that meant that these countries required additional
sample of at least 1,150 students per grade, and the bridge booklets had
to be incorporated in all survey operations, including production of the
survey instruments, assignment of booklets to students, the scoring of the
constructed-response items, and data entry.

The countries were required to use the bridge booklets as they were
administered in TIMSS 2003. However, the TIMSS & PIRLS International
Study Center provided new covers for the bridge booklets. The procedure
for replacing the covers was described in TIMSS 2007 Survey Operations
Procedures Unit 3. After replacing the covers, countries were required to send
these booklets for layout verification, along with their TIMSS 2007 survey
instruments. The TIMSS & PIRLS International Study Center reviewed the
bridge booklets by comparing them to the booklets administered in 2003.
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The assignment of bridge booklets to students was incorporated in
the WinW3S software and automated. Specific instructions for students
completing any of the bridge booklets were provided in the Test Administrator
Manual. In order to ease the procedure of scoring the constructed-response
items, separate scoring guides for the bridging study were provided by the
TIMSS & PIRLS International Study Center. Finally, entering data from the
bridge booklets was fully incorporated in the WinDEM software.

6.11 TIMSS 2007 Field Test

The TIMSS 2007 field test was a smaller administration of the TIMSS 2007
assessment, involving approximately 1,400 students per grade tested in each
participating country.

The field test was crucial to the development of the instruments for
the TIMSS 2007 assessment, particularly the achievement tests. As part of
the dissemination of the TIMSS 2003 results, about half of the achievement
items were released into the public domain. Items that replaced the released
ones were tried out in the field test in order to investigate the psychometric
characteristics of the achievement items and make well-informed decisions
about the best replacements. The field test involved 14 newly developed item
blocks (7 for science and 7 for mathematics), which corresponds to 7 test
booklets.

The field test also served the purpose of testing the TIMSS 2007 survey
operations procedures in order to avoid any possible problems during the
TIMSS 2007 data collection. An essential step towards achieving this goal was
to conduct a full-scale field test of all instruments and operational procedures
under conditions approximating, as closely as possible, those of the data
collection. Additionally, this allowed the NRCs and their staff to become
acquainted with the activities and refine their national operations and provide
feedback that was used to improve the procedures for the data collection.
The field test resulted in some small modifications to survey operations
procedures and contributed significantly to the successful execution of
TIMSS 2007. The field test was conducted from March-April 2006.




112

CHAPTER 6: TIMSS 2007 SURVEY OPERATIONS PROCEDURES

References

IEA. (2006a). Cross-country scoring reliability software [Computer software and manual].
Hamburg: IEA Data Processing and Research Center.

IEA. (2006b). Trend scoring reliability software [Computer software and manual]. Hamburg:
IEA Data Processing and Research Center.

IEA. (2006¢). Windows data entry manager software (WinDEM) [Computer software and
manual]. Hamburg: IEA Data Processing and Research Center,

IEA. (2006d). Windows within-school sampling software (Winw3S) [Computer software and
manual]. Hamburg: IEA Data Processing and Research Center.

TIMSS & PIRLS International Study Center. (2005a). TIMSS 2007 school sampling manual.
Chestnut Hill, MA: TIMSS & PIRLS International Study Center, Boston College.

TIMSS & PIRLS International Study Center. (2005b). TIMSS 2007 survey operations
procedures unit 1, parts 1 and 2: Conducting the TIMSS 2007 field test. Chestnut Hill, MA:
TIMSS & PIRLS International Study Center, Boston College.

TIMSS & PIRLS International Study Center. (2006a). TIMSS 2007 international quality control
monitor manual. Chestnut Hill, MA: TIMSS & PIRLS International Study Center, Boston
College.

TIMSS & PIRLS International Study Center. (2006b). TIMSS 2007 national quality control
monitor manual. Chestnut Hill, MA: TIMSS & PIRLS International Study Center,
Boston College.

TIMSS & PIRLS International Study Center. (2006c¢). TIMSS 2007 school coordinator manual.
Chestnut Hill, MA: TIMSS & PIRLS International Study Center, Boston College.

TIMSS & PIRLS International Study Center. (2006d). TIMSS 2007 scoring guides for
constructed-response items. Chestnut Hill, MA: TIMSS & PIRLS International Study
Center, Boston College.

TIMSS & PIRLS International Study Center. (2006e). TIMSS 2007 survey operations procedures
unit 2: Contacting schools and sampling classes for TIMSS 2007 assessment. Chestnut Hill,
MA: TIMSS & PIRLS International Study Center, Boston College.

TIMSS & PIRLS International Study Center. (2006f). TIMSS 2007 survey operations procedures
unit 3: Preparing materials for the TIMSS 2007 data collection. Chestnut Hill, MA:
TIMSS & PIRLS International Study Center, Boston College.

TIMSS & PIRLS International Study Center. (2006g). TIMSS 2007 survey operations procedures
unit 4: Administering the TIMSS 2007 assessment. Chestnut Hill, MA: TIMSS & PIRLS
International Study Center, Boston College.

TIMSS & PIRLS International Study Center. (2006h). TIMSS 2007 survey operations
procedures unit 5: Scoring the TIMSS 2007 assessment. Chestnut Hill, MA: TIMSS & PIRLS
International Study Center, Boston College.

TIMSS & PIRLS International Study Center. (20061). TIMSS 2007 survey operations procedures
unit 6: Creating the TIMSS data files. Chestnut Hill, MA: TIMSS & PIRLS International
Study Center, Boston College.

TIMSS & PIRLS International Study Center. (2006j). TIMSS 2007 test administrator manual.
Chestnut Hill, MA: TIMSS & PIRLS International Study Center, Boston College.

Y. TIMSS & PIRLS
B, |nternational Study Center

Lynch School of Education, Boston College




Chapter 7

Quality Assurance in the TIMSS 2007
Data Collection

leva Johansone

7.1 Overview

Considerable effort was made in developing standardized materials and
survey operations procedures (see Chapter 6 for more information) in order
to ensure the quality of the TIMSS data and make valid comparisons of
student achievement across and also within the participating countries.
In addition, the TIMSS & PIRLS International Study Center developed an
ambitious international quality control program to document data collection
activities in the participating countries. To implement this program, the IEA
Secretariat, in cooperation with national centers, nominated an international
Quality Control Monitor (QCM) in each of the participating countries.

The TIMSS & PIRLS International Study Center conducted an
extensive 2-day QCM training on completing the tasks of the TIMSS 2007
international quality control program. The QCMs were introduced to
the TIMSS 2007 survey operations procedures, and the design of the test
booklets and background questionnaires. During the training, each QCM
received the necessary materials for completing their tasks. The materials
included a copy of the TIMSS 2007 International Quality Control Monitor
Manual and TIMSS 2007 National Quality Control Monitor Manual
(TIMSS & PIRLS International Study Center, 2006a, 2006b), Classroom
Observation Record, TIMSS 2007 Survey Operations Procedures Units 2-4
Manuals (TIMSS & PIRLS International Study Center, 2006d, 2006e, 2006f),
TIMSS 2007 School Coordinator Manual (TIMSS & PIRLS International
Study Center, 2006¢), and TIMSS 2007 Test Administrator Manual
(TIMSS & PIRLS International Study Center, 2006g).

The major task of the international QCMs was to conduct site visits to a
random sample of 15 schools per target grade during test administration in
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their countries. Where necessary, the QCMs were permitted to recruit one or
more assistants in order to efficiently cover the territory and testing timetable.
A total of 248 international QCMs and their assistants were trained across
the 62 countries (including the four provinces of Canada) that participated
in TIMSS 2007. Altogether, these monitors observed 1,371 testing sessions,
including 597 for grade 4 and 774 for grade 8. The results of the QCM
observations are reported in Section 7.2.

In addition to the international and national quality control programs,
the National Research Coordinators (NRCs) were asked to complete the
Survey Activities Questionnaire (one per grade) about their experiences
with the TIMSS 2007 survey operations procedures and the quality of
the assessment materials. The main purpose of the questionnaire was to
gather opinions and information to be used to further improve the quality
of the survey activities and materials for future TIMSS cycles. Section 7.3
summarizes information that reflects the quality of the TIMSS 2007 survey
materials and procedures within the participating countries.

7.2 Quality Control Observations of the TIMSS 2007 Test
Administration

For each testing session observed, QCMs completed the TIMSS 2007

Classroom Observation Record. The observation record was organized into

four sections, listed below, in order to facilitate accurate recording of the test

administration’s major activities.

Section A: Preliminary Activities of the Test Administrator
Section B: Test Administration Activities
Section C: Summary Observations

Section D: Interview with the School Coordinator and/or
Test Administrator

7.2.1 Preliminary Activities of the Test Administrator

Section A of the Classroom Observation Record addressed the extent to
which the Test Administrator had prepared for the testing session. QCMs
were asked to note the following activities of the Test Administrator:
checking the testing materials, reading the administration script, organizing
space for the session, and arranging for the necessary equipment.
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Exhibits 7.1 and 7.2 summarize the results for Section A. In nearly
all testing sessions, Test Administrators observed the proper preparatory
procedures. For those few deviations that occurred, QCMs provided reasonable
explanations for all the discrepancies. For example, QCMs noted that the main
reason some information on student test instruments did not correspond to
the Student Tracking Form was that a student had left school and/or a new
student had joined the class, which had not been documented on the list. The
Test Administrators who did not have a watch with a second hand had a cell
phone watch or a classroom clock available to monitor the time remaining in
the test sessions. In general, QCMs observed no procedural deviations in test
preparations that were severe enough to jeopardize the integrity of the test
administration.

Exhibit 7.1 Percentages of QCM Responses for Preliminary Activities of the Test
Administrator- Fourth Grade

Not

Yes (%) No (%) Answered
(%)

Had the Test Administrator verified adequate supplies 97 2 1
of the test booklets?

Had the Test Administrator familiarized himself or 94 4 2
herself with the test administration script prior to
the testing?

Did the student identification information on the test 96 3 1
booklets and student questionnaires correspond with
the Student Tracking Form?

Was there adequate seating space for the students to 94 4 2
work without distractions?

Was there adequate room for the Test Administrator to 98 2 0
move around during the testing to ensure that student
were following directions correctly?

Did the Test Administrator have a watch with a seconds 96 3 1
hand (or stopwatch) for accurately timing the testing
sessions?
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Exhibit 7.2 Percentages of QCM Responses for Preliminary Activities of the Test
Administrator- Eighth Grade

Not
Yes (%) No (%) Answered

(%)

Had the Test Administrator verified adequate supplies 97 2 1
of the test booklets?

Had the Test Administrator familiarized himself or 96 4 0
herself with the test administration script prior to
the testing?

Did the student identification information on the test 96 3 1
booklets and student questionnaires correspond with
the Student Tracking Form?

Was there adequate seating space for the students to 97 3 0
work without distractions?

Was there adequate room for the Test Administrator to 97 3 0
move around during the testing to ensure that student
were following directions correctly?

Did the Test Administrator have a watch with a seconds 97 3 0
hand (or stopwatch) for accurately timing the testing
sessions?

7.2.2 Assessment Session Activities

Section B of the Classroom Observation Record addressed the activities that
took place during the actual assessment session and the administration of
the Student Questionnaire. The achievement test was administered in two
parts with a short break in between. The activities, such as following the Test
Administrator script, distributing and collecting test booklets, and making
announcements during the testing sessions were reported by the QCMs and
are presented in Exhibits 7.3 through 7.8.

Activities during the first part of the testing session are presented in
Exhibits 7.3 and 7.4. One of the most important standardizations for the
assessment administration was the fact that the test administrator’s script
was followed in all participating countries. QCMs reported that in almost all
of their observations, the Test Administrators followed their script exactly
when preparing students, distributing test materials, and reading directions
and examples. Of the changes that were made, the majority were considered
minor. Changes made to the script were most frequently additions, rather
than revisions or deletions. In a very small percentage of all the sessions
(5% for grade 4 and 4% for grade 8), the total testing time for Part 1 was not
equal to the time allowed. In most sessions, this was because students had
completed Part 1 before the allotted time had elapsed. When the allotted
time was over, the Test Administrator instructed students to close their
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test booklets and announced the break to be followed by Part 2 of the test.
In 95 percent of the cases for fourth grade and in 96 percent of the cases
for eighth grade, the Test Administrator made sure that students stopped
working immediately. In most sessions, the room was then either secured
or supervised during the break.

Exhibit 7.3 Percentages of QCM Responses for Assessment Session Part 1 - Fourth Grade

Not
_ Yes (%) No (OA)) Answered (OA))

Did the test administrator follow the test administrator’s
script exactly in each of the following tasks?

Preparing the students 79 18 (Minor changes) 1
2 (Major changes)

Distributing the materials 90 7 (Minor changes) 1
2 (Major changes)

Reading the directions 71 26 (Minor changes) 1
2 (Major changes)

Reading the examples 79 18 (Minor changes) 1
2 (Major changes)

If the Test Administrator made changes to the script,
how would you describe them?

Additions 26 9 5 (Not Answered)
60 (Not Applicable)
Revisions 17 15 8 (Not Answered)
60 (Not Applicable)
Deletions 8 22 10 (Not Answered)
60 (Not Applicable)
Did the Test Administrator distribute the test booklets 97 2 1

according to the booklet assignment on the Student
Tracking Form?

Did the Test Administrator record attendance correctly 94 1 5
on the Student Tracking Form?

Did the total testing time for Part 1 equal the time 95 5 0
allowed?

Did the Test Administrator announce “you have 10 93 7 0
minutes left” prior to the end of Part 1?

Were there any other time remaining announcements 20 79 1
made during Part 1?

At the end of Part 1, did the Test Administrator make 95 4 1
sure all students had closed their booklets?

Was the total time for the break equal to or less than 93 3 1
30 minutes?

Were the booklets left unattended or unsecured during 7 92 1
the break?
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Exhibit 7.4 Percentages of QCM Responses for Assessment Session Part 1 - Eighth Grade

Not
_ Yes (0/0) No (0/0) Answered (0/0)

Did the test administrator follow the test administrator’s
script exactly in each of the following tasks?

Preparing the students 84 13 (Minor changes) 1
2 (Major changes)

Distributing the materials 91 6 (Minor changes) 2
1 (Major changes)

Reading the directions 77 18 (Minor changes) 2
3 (Major changes)

Reading the examples 83 12 (Minor changes) 2
3 (Major changes)

If the Test Administrator made changes to the script,
how would you describe them?

Additions 14 10 5 (Not Answered)
71 (Not Applicable)
Revisions 13 1 5 (Not Answered)
71 (Not Applicable)
Deletions 8 14 7 (Not Answered)
71 (Not Applicable)
Did the Test Administrator distribute the test booklets 98 1 1

according to the booklet assignment on the Student
Tracking Form?

Did the Test Administrator record attendance correctly 95 2 3
on the Student Tracking Form?

Did the total testing time for Part 1 equal the time 95 4 1
allowed?

Did the Test Administrator announce “you have 10 94 6 0
minutes left” prior to the end of Part 1?7

Were there any other time remaining announcements 17 82 1
made during Part 1?

At the end of Part 1, did the Test Administrator make 96 3 1
sure all students had closed their booklets?

Was the total time for the break equal to or less than 92 4 0
30 minutes?

Were the booklets left unattended or unsecured during 4 95 1
the break?

Exhibits 7.5 and 7.6 summarize the QCMs’ observations during the
second part of the testing session. Similar to the timing of Part 1, in a few
classrooms, the testing session in Part 2 was shorter than allotted because
students had finished the achievement test early. In only two cases, QCMs
reported testing sessions of a minute longer.

About 66 percent of the fourth grade Test Administrators and 74
percent of the eighth grade Test Administrators kept to the testing script
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for signaling a break before administering the student questionnaire. Of

those who did make changes, in only 3 percent of the cases, those were

reported as major changes. Most had made additions or other minor changes,

such as paraphrasing the directions. In 14 percent of the fourth grade
QCM observations and 20 percent of the eighth grade QCM observations,
students requested additional time to complete the Student Questionnaire,

which in all cases was granted. Note that the relatively high percentages of

QCMs not responding to questions concerning the Student Questionnaire

administration occurred because some schools chose to administer the

questionnaire on a different date. In such cases, QCMs were not required to

observe the questionnaire administration.

Exhibit 7.5 Percentages of QCM Responses for Assessment Session Part 2 — Fourth Grade

Was the time spent to restart the testing for Part 2
equal to or less than 5 minutes?
Was the total time for testing in Part 2 correct as
indicated in the script?
Did the Test Administrator announce “you have 10
minutes left” prior to the end of Part 2?
Were there any other time remaining announcements
made during Part 27
Were the booklets collected and secured after the
assessment session?
When the Test Administrator read the script to end the
testing for Part 2, did he/she announce a break to be
followed by the Student Questionnaire?
Did the Test Administrator accurately read the script to
end the testing and signal a break?
If there were changes, how would you describe
them?

Additions

Omissions

Did the Test Administrator distribute the Student
Questionnaires and give directions as specified in the
script?

Did the students ask for additional time to complete
the questionnaire?

At the end of the session, prior to dismissing the
students, did the Test Administrator thank the students
for participating in the study?

94

87

19

93

82

66

14

79

14

80

5 1

13 0

80 1

6 1

9 9

21 (Minor changes) 10

3 (Major changes)

7 3 (Not Answered)
76 (Not Applicable)
1 5 (Not Answered)
76 (Not Applicable)
7 14
71 15
7 13
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Exhibit 7.6 Percentages of QCM Responses for Assessment Session Part 2 - Eighth Grade

_ Yes (0/0) No (0/0) Answered (0/0)

Was the time spent to restart the testing for Part 2
equal to or less than 5 minutes?
Was the total time for testing in Part 2 correct as
indicated in the script?
Did the Test Administrator announce “you have 10
minutes left” prior to the end of Part 2?
Were there any other time remaining announcements
made during Part 2?
Were the booklets collected and secured after the
assessment session?
When the Test Administrator read the script to end the
testing for Part 2, did he/she announce a break to be
followed by the Student Questionnaire?
Did the Test Administrator accurately read the script to
end the testing and signal a break?
If there were changes, how would you describe
them?

Additions

Omissions

Did the Test Administrator distribute the Student
Questionnaires and give directions as specified in the
script?

Did the students ask for additional time to complete
the questionnaire?

At the end of the session, prior to dismissing the
students, did the Test Administrator thank the students
for participating in the study?

94

95

13

93

85

74

10

85

20

85

6 0

5 0

86 1

6 1

12 3

18 (Minor changes) 5

3 (Major changes)

7 4 (Not Answered)
79 (Not Applicable)
6 4 (Not Answered)
79 (Not Applicable)
8 7
73 7
9 6

Exhibits 7.7 and 7.8 provide observations on student compliance with

instructions and the alignment of the scripted instructions with their

implementation. The results show that in almost all of the sessions, students

complied well or very well with the instructions to stop working. In most

cases, the dismissal of students had been very orderly or somewhat orderly.
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Exhibit 7.7 Percentages of QCM Responses for Student Cooperation at the End of the Assessment Sessions - Fourth Grade

Not well
0, 0 0,
_ Very We" (A) We” (/0) Falrly We" (/0) Gl a" (0/0) Answered (OA))

When the Test Administrator ended Part 1,
how well did the student comply with the
instruction to stop work?

When the Test Administrator ended Part 2, 86 12 2 0 0
how well did the student comply with the
instruction to stop work?

Very orderly Somewhat Not orderly Not
(%) orderly (%) at all (%) Answered (%)
17 1 13

How orderly was the dismissal of the
students?

Exhibit 7.8 Percentages of QCM Responses for Student Cooperation at the End of the Assessment Sessions - Eighth Grade

Not well
0, 0, 0
_ Yy HEREo Well Ge) | Fairly Well 06 | ot a0 Answered (%)

When the Test Administrator ended Part 1,
how well did the student comply with the
instruction to stop work?

When the Test Administrator ended Part 2, 76 19 3 1 1
how well did the student comply with the
instruction to stop work?

Very orderly Somewhat Not orderly
(%) orderly (%) at all (%) Answered (%)

How orderly was the dismissal of the
students?

7.2.3 General Observations

Section C of the Classroom Observation Record referred to the general
observations by QCMs during the testing sessions, including their overall
impressions of the test administration, how well the Test Administrator
monitored students, and any unusual circumstances that arose during the
testing session (e.g., student refusal to participate, defective instrumentation,
emergency situations, and cheating).

The results presented in Exhibits 7.9 through 7.12 show that, for most
testing sessions, no problems were observed. In almost all cases, Test
Administrators addressed students’ questions adequately and as instructed
in the Test Administrator Manual. In 10 percent of the cases, QCMs reported
evidence of students attempting to cheat on the test. However, when asked to

. TIMSS & PIRLS
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explain the situation, QCMs generally indicated that students were merely
looking around at their neighbors to see whether their test booklets were
indeed different. Because the TIMSS 2007 test design involves 14 different
booklets for each of the two target grades, students were unlikely to have the
same booklet as their neighbors.

In the few sessions where a defective test instrument was detected, the
Test Administrator almost always replaced the instrument appropriately.
In the very few cases where a student refused to take the test, it was because
parental permission for participation was denied. In one case, a student
refused to complete the second part of the test. In 15 percent of the observed
fourth grade testing sessions and in 10 percent of the observed eighth grade
testing sessions, a student left the room for an “emergency” during the testing
session. In such cases, Test Administrators were instructed that they should
collect the student’s test booklet, and give it back after he or she returned.
However, in two cases, students did not return to the class at all, and in
almost all the other cases, the student had already completed the test and,
thus, it was not necessary to receive the test booklet back after returning to
the classroom. In five cases, students became ill and did not return to the
testing at all, and, in all the remaining cases, students were instructed to
close their booklets and leave them on their tables while being out of the
classroom.

QCMs reported no cases where students were not orderly and
cooperative during the testing sessions for the fourth grade and only 1
percent for the eighth grade. There were very few cases where students’
orderliness or cooperation was less than perfect or very good. In all such
cases, Test Administrators managed to control the situation. QCMs reported
that the overall quality of all testing sessions was good, very good, or, in 58
percent of the cases for the fourth grade and 49 percent of the cases for the
eighth grade, testing sessions were excellent.
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Exhibit 7.9 Percentages of QCM Responses for General Observations - Fourth Grade

_ Yes (%) No (0/0) Answered (OA))

During the testing sessions did the Test Administrator
walk around the room to be sure students were
working on the correct section of the test and/or
behaving properly?

Did the Test Administrator address students’ questions 96 2 2
appropriately?
Did you see any evidence of students attempting to 10 90 0
cheat on the tests (e.g., by copying from a neighbor)?
Were any defective test books detected and replaced 2 97 1
before the testing began?
Were any defective test books detected and replaced 2 94 4
after the testing began?
If any defective test books were replaced, did the 3 0 1 (Not Answered)
Test Administrator replace them appropriately? 96 (Not Applicable)
Did any students refuse to take the test either prior to 2 97 1
the testing or during the testing?
If a student refused, did the Test Administrator 1 1 1 (Not Answered)
accurately follow the instructions for excusing 97 (Not Applicable)

the student (collect the test book and record the
incident on the Student Tracking Form)?

Did any students leave the room for an “emergency” 15 83 2

during the testing?
If a student left the room for an emergency during n 3 3 (Not Answered)
the testing, did the Test Administrator address the 83 (Not Applicable)

situation appropriately (collect the test booklet, and
if re-admitted, return the test booklet)?
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Exhibit 7.10  Percentages of QCM Responses for General Observations - Eighth Grade

0, 0,
e (/0) = (/O) Answered (0/0)

During the testing sessions did the Test Administrator
walk around the room to be sure students were
working on the correct section of the test and/or
behaving properly?

Did the Test Administrator address students’ questions 97 2 1
appropriately?
Did you see any evidence of students attempting to 10 89 1
cheat on the tests (e.g., by copying from a neighbor)?
Were any defective test books detected and replaced 4 95 1
before the testing began?
Were any defective test books detected and replaced 5 92 3
after the testing began?
If any defective test books were replaced, did the 6 1 1 (Not Answered)
Test Administrator replace them appropriately? 92 (Not Applicable)
Did any students refuse to take the test either prior to 3 96 1
the testing or during the testing?
If a student refused, did the Test Administrator 2 0 2 (Not Answered)
accurately follow the instructions for excusing 96 (Not Applicable)

the student (collect the test book and record the
incident on the Student Tracking Form)?

Did any students leave the room for an “emergency” 10 87 2

during the testing?
If a student left the room for an emergency during 8 2 3 (Not Answered)
the testing, did the Test Administrator address the 87 (Not Applicable)

situation appropriately (collect the test booklet, and
if re-admitted, return the test booklet)?
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Exhibit7.11  Percentages of QCM Responses for Observations of Student Behavior - Fourth Grade

0 0 0, 0,
Extremely(/o Moderately (%) | Somewhat (%) | Hardly (%) answered %)

To what extent would you describe the
students as orderly and cooperative?

No, there No, they Yes, but Yes, after
Not

answered (%)

were no late were not before testing | testing began
students (%) | admitted (%) began (%) (%)

Were any late students admitted to the 91 2 3 3 1
testing room?

(v) 0, 0, 0, 0,
_ prcefent (A)) Very gOOd (/o) sood (A,) answerEd (%)

In general, how would you describe the
overall quality of the testing session?

Exhibit 7.12  Percentages of QCM Responses for Observations of Student Behavior - Eighth Grade

(v) 0, 0, (v)
_ Extremely (%) |Moderately (%) | Somewhat (%) | Hardly (%) Answered %)

To what extent would you describe the
students as orderly and cooperative?

No, There No, They Yes, but Yes, After

Were No Late Were Not Before Testing | Testing Began Not

Answered (%)

Students (%) | Admitted (%) Began (%) (%)

Were any late students admitted to the
testing room?

0 0 0, () (s)
_ Excellent (%) | Very Good (%) Good (%) Fair (%) Poor (%) Answered %)

In general, how would you describe the
overall quality of the testing session?

7.2.4 Interview with the Test Administrator and/or School Coordinator

As the final step of each observation, the QCMs conducted an interview with
the Test Administrator and/or School Coordinator. Details of the interview
were recorded in Section D of the Classroom Observation Record. The
interview addressed activities, such as shipment of assessment materials,
arrangements for test administration, responsiveness of the NRC to queries,
necessity for make-up sessions, and, as a validation of within-school sampling
procedures, organization of classes in the school.
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The results presented in Exhibits 7.13 and 7.14 show that overall, School
Coordinators considered the TIMSS 2007 administration in their schools
a success. Mistakes that did occur tended to be minor and could easily be
remedied. There were only a few cases where shipments of test materials
had something missing, and, in all such cases, they were resolved before the
testing date.

In order to better estimate the time needed to complete the Teacher
Questionnaires, QCMs asked if the current estimate of 45 minutes was
appropriate. From all cases where Teacher Questionnaires already were
completed, 55 percent of the fourth grade School Coordinators and
65 percent of the eighth grade School Coordinators reported that the estimate
of 45 minutes was about right. Twenty-one percent of the fourth grade
School Coordinators and 15 percent of the eighth grade School Coordinators
reported that the questionnaires took longer, and about 10 percent (per each
grade) said that they took less time to complete.

In more than half of the cases, School Coordinators indicated that
students were given special instructions, motivational talks, or incentives
by a school official or the classroom teacher prior to testing.

In 11 percent of the observed fourth grade classes and 15 percent of
the observed eighth grade classes, the School Coordinator anticipated that
a make-up session was needed, and most of them were sure that they would
be conducting one.

Because the sampling of classes requires a complete list of all classes
in the school at the target grade, QCMs were asked to verify that the class
list did indeed include all classes. This was more confusing for the eighth
grade due to some very complicated ways of organizing courses in some of
the countries. In spite of complicated course structures, almost all School
Coordinators reported that the complete list of classes had been documented
and all students appeared in one and only one of these classes. Additional
comments from School Coordinators showed that some were very confused
by the question itself, commenting that they sent a list of all classes to the
national center, but only one or two classes were selected to participate.
Therefore, a small percentage of them answered that there were students at
the grade level who did not have a chance to participate.

A tribute to the planning and implementation of TIMSS 2007 was the
fact that 90 percent of respondents said they would be willing to serve as
a School Coordinator in future international assessments. Furthermore,
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the results in Exhibits 7.15 and 7.16 suggest that the majority of School
Coordinators believed the testing sessions went very well and that school

staff members had mostly positive attitudes towards the TIMSS testing.
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Exhibit 7.13  Receipt of Materials and Test Administration, Percentages of Responses from QCM Interviews with
the Test Administrator and/or School Coordinator - Fourth Grade

_ Yes (0/0) No (0/0) Answered (%)

Prior to the assessment day did you have time to check
your shipment of materials from your TIMSS National
Coordinator?

Did you receive the correct shipment of the following
items?

School Coordinator Manual
Test Administrator Manual
Student Tracking Forms
Test booklets

Student Questionnaires
Teacher Questionnaires
School Questionnaire

Test Administration Form
Teacher Tracking Form

Envelopes or boxes addressed to the National
Center for the purpose of returning the materials
after the assessment

Was the National Coordinator responsive to your
questions or concerns?

Was the estimated time of 45 minutes to complete the
Teacher Questionnaires a correct estimate?

Were you satisfied with the accommodations (testing
room) you were able to arrange for the testing?

Do you anticipate that a makeup session will be
required at your school?

Ifyou anticipate a makeup session, do you
intend to conduct one?

Did the students receive any special instructions, a
motivational talk, or incentives to prepare them for the
assessment?

Is this a complete list of the classes in this grade in
this school?

To the best of your knowledge, are there any students
in this grade level who are not in any of these classes?

To the best of your knowledge, are there any students
in this grade level in more than one of these classes?

If there was another international assessment, would
you be willing to serve as a School Coordinator?

89
93
99
95
94
98
98
97
91
82

76

55

98

10

53

93

90

21 (Took longer)
10 (Took less time)

1

85

46

93

96

o N N

N NN O

19

14

5 (Not Answered)
85 (Not Applicable)

1
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Exhibit 7.14  Receipt of Materials and Test Administration, Percentages of Responses from QCM Interviews with
the Test Administrator and/or School Coordinator - Eighth Grade

0, (v)
e (A,) - (A,) Answered (cy°)

Prior to the assessment day did you have time to check
your shipment of materials from your TIMSS National
Coordinator?

Did you receive the correct shipment of the following
items?

School Coordinator Manual
Test Administrator Manual
Student Tracking Forms
Test booklets

Student Questionnaires
Teacher Questionnaires
School Questionnaire

Test Administration Form
Teacher Tracking Form

Envelopes or boxes addressed to the National
Center for the purpose of returning the materials
after the assessment

Was the National Coordinator responsive to your
questions or concerns?

Was the estimated time of 45 minutes to complete the
Teacher Questionnaires a correct estimate?

Were you satisfied with the accommodations (testing
room) you were able to arrange for the testing?

Do you anticipate that a makeup session will be
required at your school?

If you anticipate a makeup session, do you intend to
conduct one?

Did the students receive any special instructions, a
motivational talk, or incentives to prepare them for the
assessment?

Is this a complete list of the classes in this grade in
this school?

To the best of your knowledge, are there any students
in this grade level who are not in any of these classes?

To the best of your knowledge, are there any students
in this grade level in more than one of these classes?

If there was another international assessment, would
you be willing to serve as a School Coordinator?

85
87
9
920
90
94
94
90
90
78

84

65

94

15

12

61

89

90

N U1l NN U,

15 (Took longer)
9 (Took less time)

3

80

37

92

93

EA

_
o

v un L 1 A L1 L1 B~ O

12

7 (Not Answered)
80 (Not Applicable)

2
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Exhibit 7.15  Overall Impressions, Percentages of Responses from QCM Interviews with the Test Administrator
and/or School Coordinator - Fourth Grade

Very Well, Satisfactorily, Unsatisfactorily, Not
No Problems (%) | Few Problems (%) | Many Problems (%) | Answered (%)
85 14 0 1

Overall, how would you say the
session went?

_ POSItIve (%) tral (%) Negatlve (%) Answered (0/0)

Overall, how would you rate the
attitude of the other school staff
members towards the survey?

Needs
()
_ Worked We" (A)) Improvement (%) Answered ((%))

Overall, do you feel the School
Coordinator Manual worked well or
does it need improvement?

Exhibit 7.16  Overall Impressions, Percentages of Responses from QCM Interviews with the Test Administrator
and/or School Coordinator - Eighth Grade

Very Well, Satisfactorily, Unsatisfactorily, Not
No Problems (%) | Few Problems (%) | Many Problems (%) | Answered (%)
82 16 1 1

Overall, how would you say the
session went?

() 0 9
_ POSItIve (/0) NEUtraI (/0) Negatlve (/0) Answered (%)

Overall, how would you rate the
attitude of the other school staff
members towards the survey?

Needs
0,
_ Worked Well (6) | . (202 o) | Answered %)

Overall, do you feel the School
Coordinator Manual worked well or
does it need improvement?

7.3 Survey Activities Questionnaire

The Survey Activities Questionnaire was designed to elicit information about
NRCs experiences in preparing for and conducting the TIMSS 2007 data
collection, with a focus on identifying and selecting samples, translating the
test instruments, assembling and printing the test materials, packing and
shipping the test materials, scoring constructed-response items, entering and
verifying data, implementing the national quality assurance program, and
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suggesting improvements in the process. To make this data collection more
efficient, the questionnaire was administered to the NRCs online.

This section reports information gathered from the Survey Activities
Questionnaire, reflecting the quality of the TIMSS 2007 survey materials
and procedures in the participating countries.

7.3.1 Sampling

The first part of the Survey Activities Questionnaire asked questions about
sampling schools and classes within the sampled schools. Exhibits 7.17 and
7.18 show that nearly all countries did not have problems selecting their
samples using the manuals provided by the TIMSS & PIRLS International
Study Center. Only two countries did not use the Windows® Within-school
Sampling Software (WinW3S) provided by the IEA Data Processing and
Research Center (DPC) to select classes. In these cases, countries chose to
use their own software, because they felt their experience using this software
would make the process more efficient.

A small number of NRCs encountered organizational constraints in
their systems that necessitated a deviation from the sample design. In each
case, the Statistics Canada sampling expert was consulted to ensure that the
altered design remained compatible with TIMSS standards. In one of the
cases that requested a deviation in their sampling design (Qatar), no school
sampling was necessary because the TIMSS sample included the entire target
population.

Exhibit 7.17 Numbers of NRC Responses to the Survey Activities Questionnaire-
Sampling - Fourth Grade

Were you able to select your sample of schools and
classes within schools using the manuals provided by
the TIMSS & PIRLS International Study Center?

Did you use the Windows Within-School Sampling 34 2 3
Software provided by the IEA Data Processing and
Research Center to sample classes within schools?

Were there any conditions or organizational constraints 9 27 3
that necessitated deviations from the basic TIMSS
sampling design?

TIMSS & PIRLS
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Exhibit 7.18 Numbers of NRC Responses to the Survey Activities Questionnaire-
Sampling - Eighth Grade

estion
-“

Were you able to select your sample of schools and
classes within schools using the manuals provided by
the TIMSS & PIRLS International Study Center?

Did you use the Windows Within-School Sampling 44 0 4
Software provided by the IEA Data Processing and
Research Center to sample classes within schools?

Were there any conditions or organizational constraints 10 34 4
that necessitated deviations from the basic TIMSS
sampling design?

7.3.2 Translating the Test Instruments

Exhibits 7.19 and 7.20 provide NRCs answers to questions about translating
the test instruments. In translating the survey instruments, NRCs generally
reported using their own staff or a combination of their staff and outside
experts. Almost all NRCs reported that they had gone through the process
of external translation verification of the assessment items and background
questionnaires organized by the IEA Secretariat. Dubai, United Arab
Emirates, reported that they used the survey instruments from Qatar that
had already gone through the process of verification.

Exhibit 7.19  Numbers of NRC Responses to the Survey Activities Questionnaire - Translating the Test
Instruments - Fourth Grade

Outside Outsnde

Did you use your own staff or outside
experts to translate the mathematics
assessment items?

Did you use your own staff or outside 12 5 1 15 6
experts to translate the science
assessment items?

Did you use your own staff or outside 16 6 1 10 6
experts to translate the background
questionnaires?

Did you go through the process of
external translation verification of the
assessment items by the [EA?

Did you go through the process of 33 1 5
external translation verification of the
background questionnaires by the IEA?

TIMSS & PIRLS
§, International Study Center
L Lynch School of Education, Boston College




132 CHAPTER 7: QUALITY ASSURANCE IN THE TIMSS 2007 DATA COLLECTION

Exhibit 7.20 Numbers of NRC Responses to the Survey Activities Questionnaire - Translating the Test
Instruments - Eighth Grade

Outside Out5|de

Did you use your own staff or outside
experts to translate the mathematics
assessment items?

Did you use your own staff or outside 15 4 0 24 5
experts to translate the science assessment

items?

Did you use your own staff or outside 19 6 1 17 5

experts to translate the background
questionnaires?

Did you go through the process of external
translation verification of the assessment
items by the IEA?

Did you go through the process of external Zy| 2 5
translation verification of the background
questionnaires by the IEA?

7.3.3 Assembling and Printing the Test Instruments

The NRCs were asked to answer some questions about assembling and
printing the test materials, as well as issues related to checking the materials
and securely storing them. The results in Exhibits 7.21 and 7.22 show
that all NRCs answered that they were able to assemble the test booklets
according to the instructions provided, and only one country did not go
through the process of external layout verification of the test booklets by the
TIMSS & PIRLS International Study Center. Nearly all countries conducted
the recommended quality control checks during the printing process. The
most common errors that countries detected during the printing process
were missing pages and wrong page order. The NRCs were able to fix all of
the systematic errors before sending the tests for administration.

All countries reported that they followed procedures to protect
the security of the tests during assembly and printing. One country was
concerned that there could be a breach of security because so many different
people were involved in the study, even though they all were asked to sign a
nondisclosure agreement.
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Exhibit 7.21  Numbers of NRC Responses to the Survey Activities Questionnaire - Assembling
and Printing the Test Instruments - Fourth Grade

Were you able to assemble the test booklets
according to the instructions provided by the
TIMSS & PIRLS International Study Center?

Were you able to assemble the background 34 0 5
questionnaires according to the instructions provided
by the TIMSS & PIRLS International Study Center?

Did you go through the process of external layout 32 2 5
verification of the survey instruments by the
TIMSS & PIRLS International Study Center?

Did you conduct the quality assurance procedures for 32 1 6
checking the survey instruments during the printing
process?
If errors were detected, what was the nature of
the errors?
Poor print quality 7 26 6
Pages missing 7 26 6
Page order 9 24 6
Upside down pages 2 30 7
Did you follow procedures to protect the security of 33 0 6
the survey materials during the assembly and printing
process?
Did you discover any potential breaches of security? 0 33 6
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Exhibit 7.22 Numbers of NRC Responses to the Survey Activities Questionnaire - Assembling
and Printing the Test Instruments - Eighth Grade

Were you able to assemble the test booklets
according to the instructions provided by the
TIMSS & PIRLS International Study Center?

Were you able to assemble the background 43 0 5
questionnaires according to the instructions provided
by the TIMSS & PIRLS International Study Center?

Did you go through the process of external layout 42 1 5
verification of the survey instruments by the
TIMSS & PIRLS International Study Center?

Did you conduct the quality assurance procedures for 40 3 5
checking the survey instruments during the printing
process?
If errors were detected, what was the nature of
the errors?
Poor print quality 7 35 6
Pages missing 18 24 6
Page order 17 25 6
Upside down pages 9 33 6
Did you follow procedures to protect the security of 43 0 5
the survey materials during the assembly and printing
process?
Did you discover any potential breaches of security? 1 42 5

734 Packing and Shipping the Testing Materials

Some questions in the questionnaire addressed the extent to which NRCs
detected errors in the testing materials as they were packed for shipping to
School Coordinators. As shown in Exhibits 7.23 and 7.24, a few errors were
found in the materials. All errors that were discovered before distribution
were remedied. In cases where errors were found after distribution, they
usually were very minor and could be remedied by school coordinators. In
more severe cases, the provided replacement materials were used.
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Exhibit 7.23  Numbers of NRC Responses to the Survey Activities Questionnaire - Packing and Shipping the
Testing Materials - Fourth Grade

Errors Errors Errors Found
No Errors, Found Found Before And Not

or Not Used Before After After Answered
Distribution | Distribution | Distribution

In packing the assessment materials for
shipment to schools, did you detect any
errors in any of the following items?

Test booklets 15 5 1 3 5
Student Questionnaires 26 4 3 1 5
Student Tracking Forms 30 0 3 1 5
Test Booklet ID labels 29 2 2 1 6
Student Questionnaire ID labels 29 2 2 0 6
Sequencing of Booklets or 24 3 6 1 5
Student Questionnaires

Teacher Questionnaires 32 1 1 0 5
Teacher Tracking Forms 29 1 3 0 6
School Questionnaires 32 1 1 0 5
Test Administrator Manual 32 0 2 0 5
School Coordinator Manual 32 0 2 0 5
Return Labels 32 0 1 0 6
Self-addressed postcards for 31 0 0 0 8
test dates

International Study Center
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Exhibit7.24 Numbers of NRC Responses to the Survey Activities Questionnaire - Packing and Shipping the
Testing Materials - Eighth Grade

Errors Errors Errors Found
No Errors, Found Found Before And Not
or Not Used Before After After Answered
Distribution | Distribution | Distribution

Question

In packing the assessment materials for
shipment to schools, did you detect any
errors in any of the following items?

Test booklets 20 7 13 4 4
Student Questionnaires 34 3 0 4
Student Tracking Forms 40 1 2 1 4
Test Booklet ID labels 38 3 2 1 4
Student Questionnaire ID labels 39 3 2 0 4
Sequencing of Booklets or Student 32 4 6 2 4
Questionnaires

Teacher Questionnaires 4 3 0 0 4
Teacher Tracking Forms 41 2 0 1 4
School Questionnaires 41 3 0 0 4
Test Administrator Manual 41 1 1 1 4
School Coordinator Manual 42 1 0 1 4
Return Labels 41 0 2 0 5
Self-addressed postcards for 40 0 0 0 8
test dates

7.35 Scoring Constructed-response Items

The Survey Activities Questionnaire collected information from NRCs about
preparation for scoring and scoring the constructed-response items. The
scoring process was an ambitious effort, requiring recruiting and training
scoring staff to score student responses including independent double scoring
to verify scoring reliability. Exhibits 7.25 and 7.26 indicate that almost all
NRCs understood the procedures of within-country reliability scoring,
trend-reliability scoring, and cross-country reliability scoring, as explained
in the manuals provided by the TIMSS & PIRLS International Study Center.
Three countries had time-, money-, and language-related (English was used
for this activity) problems completing the cross-country reliability scoring
task. Countries on the Northern Hemisphere timeline did not participate in
the cross-country reliability scoring activity, because most of them (the ones
testing in English) supplied student responses used by all the other countries.
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Note that the question on trend-reliability scoring procedures did not apply
to countries that did not participate in TIMSS 2003.

Exhibit 7.25 Numbers of NRC Responses to the Survey Activities Questionnaire - Scoring Constructed-response Items -
Fourth Grade

University | Combination

Who primarily scored your constructed-
response mathematics assessment items?

Who primarily scored your constructed- 2 n 5 12 5 4
response science assessment items?

Did you understand the procedure of
reliability scoring, as explained in the
manuals provided by the TIMSS & PIRLS
International Study Center?

Did you understand the trend-reliability 19 4 Not
scoring procedure, as explained in the Applicable
manuals provided by the TIMSS & PIRLS

International Study Center?

Did you understand thecross-country 25 6 8
reliability scoring procedure, as explained in

the manuals provided by the TIMSS & PIRLS

International Study Center?

Exhibit 7.26  Numbers of NRC Responses to the Survey Activities Questionnaire - Scoring Constructed-response Items -
Eighth Grade

University | Combination

Who primarily scored your constructed-
response mathematics assessment items?

Who primarily scored your constructed- 2 15 2 14 n 4
response science assessment items?

Did you understand the procedure of
reliability scoring, as explained in the
manuals provided by the TIMSS & PIRLS
International Study Center?

Did you understand the trend-reliability 28 4 Not
scoring procedure, as explained in the Applicable
manuals provided by the TIMSS & PIRLS

International Study Center?

Did you understand thecross-country 31 7 10
reliability scoring procedure, as explained in

the manuals provided by the TIMSS & PIRLS

International Study Center?
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7.3.6  Data Entry and Verification

Exhibits 7.27 and 7.28 report that most countries entered the data from a

percentage of test booklets twice as a verification procedure. The estimated

proportion of booklets to be entered twice ranged from 5 to 30 percent.
Only one NRC reported having concerns about establishing a secure

storage area for the returned tests after data entry.

Exhibit 7.27  Results of the Survey Activities Questionnaire - Data Entry and Verification - Fourth Grade

Did you enter a percentage of test
booklets twice as a verification procedure?

Did you use the Windows Data Entry
Manager software provided by the [EA
Data Procesing Center and Research to
enter your test instrument data?

Were the returned tests stored in a secure
area after scoring and data entry until the
original documents could be discarded?

Own Staff | Data Entry
Firm

30 5 4

35 0 4

2 feallie] Combination Not

of the Above Answered

Who primarily entered the TIMSS data for
your country?

n 6 8 9 5

Exhibit7.28 Results of the Survey Activities Questionnaire - Data Entry and Verification - Eighth Grade

Did you enter a percentage of test
booklets twice as a verification procedure?

Did you use the Windows Data Entry
Manager software provided by the IEA
Data Procesing Center and Research to
enter your test instrument data?

Were the returned tests stored in a secure
area after scoring and data entry until the
original documents could be discarded?

4 1 6

il Combination \[o}

of the Above Answered

Own Staff Data Entry
Firm

Who primarily entered the TIMSS data for
your country?

17 9 10 7 5
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737 National Quality Assurance Program

As part of the national quality assurance activities, NRCs were required to
send National Quality Control Observers to 10 percent of the participating
schools in order to observe the test administration and document compliance
with prescribed procedures. The last section of the Survey Activities
Questionnaire addressed preparation for and implementation of the national
quality assurance program.

As shown in Exhibits 7.29 and 7.30, almost all the national centers
used the National Quality Control Monitor Manual provided by the
TIMSS & PIRLS International Study Center in order to conduct their quality
assurance program. The on-site quality control observations were conducted
either by an external agency, members of the national center, or in some
cases, other professionals, such as inspectors, retired teachers, mathematics
and science supervisors, or ministry representatives.

Exhibit 7.29 Numbers of NRC Responses to the Survey Activities Questionnaire - National Quality Assurance
Program - Fourth Grade

An External T Gl o Not
Adenc the National | Combination (0]4,1-¢ Answered
gency Center of the Above
Who did the classroom observations? 15 4

When conducting your own quality
assurance program, did you use the
National Quality Control Monitor
Manual provided by the TIMSS & PIRLS
International Study Center?

Exhibit 7.30 Numbers of NRC Responses to the Survey Activities Questionnaire -National Quality Assurance
Program - Eighth Grade

An External Membe'rs ] A . Not
Agenc the National | Combination Answered
gency Center of the Above
Who did the classroom observations? 10 12 16 6

When conducting your own quality
assurance program, did you use the
National Quality Control Monitor
Manual provided by the TIMSS & PIRLS
International Study Center?
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Chapter 8

Creating and Checking the TIMSS 2007
Database

Juliane Barth and Oliver Neuschmidt

8.1 Overview

This chapter describes the TIMSS 2007 data checking and database creation
procedures implemented by the IEA Data Processing and Research Center
(DPC), the TIMSS & PIRLS International Study Center, Statistics Canada,
and the national centers of participating countries. The overriding concerns
were to ensure that all information in the database conformed to the
internationally defined data structure, national adaptations to questionnaires
were reflected appropriately in the codebooks and documentation, and
all variables used for international comparisons were comparable across
countries. Quality control measures were applied throughout the process to
assure the quality and accuracy of the TIMSS data.

8.2 Steps Taken to Confirm the Integrity of the TIMSS 2007
International Database

The following summarizes the steps taken at all institutions to confirm the
integrity of the international database. First, the IEA DPC was responsible
for checking the data files from each country, applying standard cleaning
rules to verify the accuracy and consistency of the data, and documenting
electronically any deviations from the international file structure. Any
queries were addressed to the national centers, and modifications were made
to the data files as necessary. After all modifications had been applied, all
data were processed and checked again. This process of editing the data,
checking the reports, and implementing corrections was repeated as many
times as necessary until all data were consistent and comparable within and
between countries.
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When the national files had been checked, the IEA DPC provided
national univariate and reliability statistics to the national centers, while
the TIMSS & PIRLS International Study Center provided them with data
almanacs containing international univariate statistics and national item
statistics so that National Research Coordinators (NRCs) could examine
their data from an international perspective. This was one of the most
important checks in terms of ensuring the international comparability of
the data. A particular statistic may seem plausible in a national context, but it
may be an outlier when comparing data across countries in an international
context. Any such instances were investigated and, if necessary, addressed
by either recoding the affected variables or removing them from the
international database.

Once verified and in the international file format, the achievement data
were sent to the TIMSS & PIRLS International Study Center where basic
item statistics were produced and reviewed. At the same time, the IEA DPC
sent data files containing information on the participation of schools and
students in each country’s sample to Statistics Canada. This information,
together with data provided by the NRC tracking forms and the software
designed to standardize operations and tasks, was used by Statistics Canada
to calculate sampling weights, population coverage, and school and student
participation rates.!

When the review of the item statistics was completed and Statistics
Canada finalized the computation of sampling weights, the TIMSS & PIRLS
International Study Center conducted the IRT scaling and generated
proficiency scores in mathematics and science for each participating
student. The scaling methods and procedures are described in Chapter 11.
Once the sampling weights and the proficiency scores had been verified at
the TIMSS & PIRLS International Study Center, they were sent to the IEA
DPC for inclusion in the international database and for distribution to the
national centers.

8.3 Data Checking at the IEA Data Processing and Research Center

As described in Chapter 6, each participating country was responsible for
entering their TIMSS 2007 data into the appropriate data files and submitting
these files to the IEA DPC, where they underwent an exhaustive process of
checking and editing—a process known as data cleaning. To facilitate the
data cleaning process, countries were requested to provide the IEA DPC with

1 See Chapter 5 for details about the TIMSS 2007 sampling design.
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detailed documentation of their data, in addition to the data files themselves.
This data documentation included copies of all original survey tracking
forms, copies of the national versions of test booklets and questionnaires,
and completing the Survey Activities Questionnaire, an Internet-based
questionnaire about countries’ data collection activities (TIMSS, 2005-2006).
To ensure that all national adaptations to the survey instruments were fully
documented, countries also were required to submit National Adaptation
Forms (NAFs).

Countries also were asked to send the IEA DPC the sample of test
booklets selected for double-scoring the constructed-response items
(approximately 1,400 booklets per population). The student responses to
constructed-response items in these booklets are digitally scanned and
preserved for use in the next cycle of TIMSS in 2011, when they will be
rescored by TIMSS 2011 scoring staff to monitor consistency in scoring
practices between TIMSS 2007 and 2011.

8.3.1 Quality Control in Data Cleaning

TIMSS is a very large and complex study with very demanding standards for
data quality. This requires an extensive set of interrelated data checking and
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 following steps were undertaken:

* Before their use with real data, all data-cleaning programs were
thoroughly tested using simulated data sets containing all possible
problems and inconsistencies.

* All incoming data and documents were registered in a specific
database. The date of arrival was recorded, along with any specific
issues meriting attention.

* The cleaning was organized following strict rules. Deviations
from the cleaning sequence were not possible, and the scope for
involuntary changes to the cleaning procedures was minimal.

» All corrections to a country’s data files were listed in a country-
specific cleaning report.

* Occasionally, it was necessary to make changes to a country’s data
tiles. Every such “manual” correction was logged using a specially
developed editing program (SAS-ManCorr), which recorded all

e
.

A wa\\
(R

143

TIMSS & PIRLS

International Study Center
Lynch School of Education, Boston College



144

CHAPTER 8: CREATING AND CHECKING THE TIMSS 2007 DATABASE

changes and allowed IEA DPC staff to undo changes or to redo the
whole manual cleaning process automatically at a later stage of the
cleaning.

* Once the data cleaning was completed for a country, all cleaning steps
were repeated from the beginning to detect any problems that might
have been inadvertently introduced during the cleaning process.

* IEA DPC staff worked closely with the national centers, and at
different steps of the cleaning process, countries were provided
with the processed data files and accompanying documentation
and statistics, allowing them to thoroughly review and correct any
inconsistencies detected (see section 8.4).

* All national adaptations that countries recorded in their
documentation were verified against the structure of the national
data files. All deviations from the international data structure that
were detected were recorded in a National Adaptation Database in
the TIMSS 2007 User Guide (Foy & Olson, 2009). Whenever possible,
national deviations were recoded to follow the international data
structure. However, if international comparability could not be
assured, the corresponding data was removed from the international
database.

8.3.2 Preparing National Data Files
The main objective of the data cleaning process was to ensure that the data
adhered to international formats; school, teacher, and student information
could be linked between different survey files; and the data accurately and
consistently reflected the information collected within each country.

The program-based data cleaning consisted of the following steps,
which are shown in Exhibit 8.1 and explained in the following sections:

e Documentation and structure check
 Identification variable (ID) cleaning
» Linkage check

* Resolving inconsistencies in background questionnaire data.
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Exhibit 8.1 Overview of Data Processing at the DPC

Data Background International
Codebooks (Cleaning Database
. Linkage Statistics
Cleaning Cleaning Documentation

4--4daaooo
= ===
= ===
d=——emmeaa

National Research Center

Communication During the Whole Cleaning Process

8.3.3 Documentation and Structure Check

For each country, data cleaning began with an exploration of its data file
structures and a review of its data documentation: National Adaptation
Forms, Student Tracking Forms, Student-Teacher Linkage Forms, Teacher
Tracking Forms, and Test Administration Forms. Most countries sent all
required documentation along with their data, which greatly facilitated the
data checking.

At the beginning of the cleaning process, the tracking information and
sampling information captured in the WinW3§$ database was combined with
the WinDEM data files containing the corresponding survey instrument
data (see Chapter 6 for more information).

The first checks implemented at the IEA DPC looked for differences
between the international file structure and the national file structures. Some
countries made adaptations (such as adding national variables or omitting
or modifying international variables) to their background questionnaires.
The extent and nature of such changes differed across the countries: some
countries administered the questionnaires without any changes (apart from
the translations), whereas other countries inserted items or options within
existing international variables or added entirely new national variables.
To keep track of any adaptations, NRCs were asked to complete National
Adaptation Forms as they adapted the international codebooks. Where
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necessary, the IEA DPC modified the structure of the country’s data to
ensure that the resulting data remained comparable between countries.

As part of this standardization process, since direct correspondence
between the data collection instruments and the data files was no longer
necessary, the file structure was rearranged from a booklet-oriented model
designed to facilitate data entry to an item-oriented layout more suited to
data analysis. Variables created purely for verification purposes during data
entry were dropped at this time, and a provision was added for new variables
necessary for analysis and reporting (i.e., reporting variables, derived
variables, sampling weights, and achievement scores).

After each data file matched the international standard, as specified in
the international codebooks, a series of standard cleaning rules were applied
to the files. This was conducted using software developed at the IEA DPC
that could identify and, in many cases, correct inconsistencies in the data.
Each problem was recorded in a database, identified by a unique problem
number, and included a description of the problem and the action taken by
the program or by the IEA DPC staff.

Where problems could not be rectified automatically, they were reported
to the responsible NRC so that the original data collection instruments and
tracking forms could be checked to trace the source of the errors. Wherever
possible, staff at the IEA DPC suggested a remedy and asked the NRCs to
either accept it or propose an alternative. Data files then were updated to
reflect the solutions agreed upon. Where the NRC could not solve problems
by inspecting the instruments or forms, a general cleaning rule was applied
to the files to rectify this. After all automatic updates had been applied,
remaining corrections to the data files were applied directly by keyboard,
using a specially developed editing program (SAS-ManCorr).

834 Identification Variable (ID) Cleaning

Each record in a data file should have a unique identification number. The
existence of records with duplicate ID numbers in a file implies an error of
some kind. If two records share the same ID number, and contained exactly
the same data, one of the records was deleted and the other remained in the
database. If the records contained different data apart from the ID numbers
and it was impossible to identify which record contained the “true data,” both
records were removed from the database. The IEA DPC tried to keep such
losses at a minimum, and in only a few cases were data actually deleted.
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The ID cleaning focused on the student background questionnaire file,
which contained most of the critical ID variables. Apart from the unique
student ID number, variables pertaining to the student participation and
exclusion status, as well as the dates of birth and dates of testing used to
calculate age at the time of testing were important to check. The Student
Tracking Forms? were essential in resolving any anomalies, as was close
cooperation with NRCs (since, in most cases, the Student Tracking Forms
were completed in the country’s official language). After cleaning, databases
created from the WinW3S program containing information about student
participation and exclusion were sent to Statistics Canada, where they were
used to calculate students’ participation rates, exclusion rates, and student
sampling weights.

8.3.5 Linkage Check

In TIMSS, data about students and their schools and teachers appeared in
several different files, so that it was crucial that the records from these files
link together correctly to provide meaningful data for analysis and reporting.
The linkage was implemented through a hierarchical ID numbering system
incorporating a school, class, and student component® and was cross-checked
against the tracking forms. It was necessary that students’ entries in the
achievement file and student background file were matched correctly; that
the student entries in the reliability scoring file matched of the student entries
in the achievement file; that the teachers were linked to the correct students;
and that the schools were linked to the correct teachers and students.

8.3.6 Resolving Inconsistencies in Background Questionnaire Data

The number of inconsistent and implausible responses in background files
varied from country-to-country, but no country’s data were completely free
of inconsistent responses. Treatment of these responses was determined on
a question-by-question basis, using available documentation to make an
informed decision. All background questionnaire data were checked for
consistency among the responses given. For example, question number 1(a)
in the School Questionnaire asked for the total school enrollment (number
of students) in all grades, while 1(b) asked for the enrollment in the target
grade only. Clearly, the number given for 1(b) should not exceed the number
given for 1(a). All such inconsistencies that were detected were flagged and

2 Tracking forms were used to record the sampling of schools, classes, teachers, and students (also see
Chapter 6).

3 The ID number of a higher level is included in the ID number of a lower sampling level. The class ID in-
cludes the school ID, and the student ID includes the class ID (e.g., student 1220523 may be described
as student 23 of class 05 in school 122).
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the NRCs asked to investigate. Those cases that could not be corrected or
where the data made no sense were recoded to “Omitted”.

Filter questions, which appear in some questionnaires, were used to
direct the respondent to a particular section of the questionnaire. Filter
questions and the dependent questions that follow were subject to the
following cleaning rules: If the answer to the filter question was “No” or
“Not applicable” and the dependent questions were answered, then the filter
question was recoded to “Yes”.

Split variable checks were applied to questions where the answer
was coded into several variables. For example, question 5 in the Student
Questionnaire listed a number of home possessions and asked the student
to check all that applied. Student responses were captured in a series of
nine variables, each one coded as “Yes” if the corresponding possession was
checked and “No” if left unchecked. Occasionally, students checked the “Yes”
boxes but left the “No” boxes unchecked or missing. Since in these cases, it
was clear that the unchecked boxes actually meant “No,” these were recoded
accordingly.

8.3.7 National Cleaning Documentation

NRC:s received a detailed report (IEA, 2007) of all problems identified in their
data and the steps applied to correct them. These included the following:

« Documentation of any data problems detected by the cleaning
program and the steps applied to resolve them

e A record of all deviations from the international data collection
instruments and the international file structure.

Additionally, the IEA DPC provided each NRC with revised data files
incorporating all agreed-upon edits, updates, and structural modifications.
The revised files included a range of new variables that could be used
for analytic purposes. For example, the student files included nationally
standardized scores in mathematics and science that could be used in
national analyses to be conducted before the international database
became available.

8.3.8 Handling of Missing Data

When the TIMSS data were entered using WinDEM, two types of entries
were possible: valid data values and missing data values. Missing data can be
assigned a value of omitted or not administered during data entry. At the IEA
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DPC, additional missing codes were applied to the data to be used for further
analyses. In the international database, four missing codes are used:

« Not administered. The respondent was not administered the actual
item. He or she had no chance to read and answer the question
(assigned both during data entry and data processing).

« Omitted. The respondent had a chance to answer the question but
did not do so. This code also was used for responses that were not
interpretable in both the background and the achievement files
(assigned both during data entry and data processing).

« Logically not applicable. The respondent answered a preceding filter
question in a way that made the following dependent questions not
applicable to him or her (assigned during data processing only).

« Not reached (only used in the achievement files). This code indicates
those items not reached by the students due to a lack of time (assigned
during data processing only).

8.4 Data Products

Data products sent to NRCs by the IEA DPC and the TIMSS & PIRLS
International Study Center included both data almanacs and data files.

8.4.1 Data Almanacs and Item Statistics

Each country received a set of data almanacs or summaries, produced by
the TIMSS & PIRLS International Study Center. These contained weighted
summary statistics for each participating country on each variable included
in the survey instruments. The data almanacs were sent to participating
countries for review. When necessary, they were accompanied by specific
questions about the data presented in them. They also were used by the
TIMSS & PIRLS International Study Center during the data review and in
the production of the reporting exhibits. Also, the IEA DPC produced a set of
preliminary scoring reliability statistics for each country containing summary
statistics at the item level on the percent of agreement between scorers.

8.4.2 Versions of the National Data Files

Building the international database was an iterative process. The IEA DPC
provided each NRC with a new version of their country’s data files whenever
a major step in data processing was completed. This also guaranteed that
NRCs had a chance to review their data and run their own checks to validate
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the data files. Before the TIMSS international database was published,
several versions of the data files were sent to each country. Each country
received its own data only. The first version was sent as soon as the data
could be regarded as “clean” concerning identification codes and linkage
issues. These first files contained nationally standardized achievement
scores calculated by the IEA DPC using a Rasch-based scaling method.
Documentation, with a list of the cleaning checks and corrections made in
the data, was included to enable the NRC to review the cleaning process.
Another version of the data files was sent to countries when the weights and
international achievement scores were available and had been merged in the
files, together with the data almanacs. This was done after all exhibits of the
TIMSS international reports had been verified and final updates to the data
files implemented, and enabled the NRCs to replicate the results presented
in the international reports.

8.4.3 The TIMSS 2007 International Database

The international database incorporated all national data files. Data
processing at the IEA DPC ensured that:

« Information coded in each variable was internationally comparable.
« National adaptations were reflected appropriately in all variables.

« Questions that were not internationally comparable were removed
from the database.

o All entries in the database could be linked to the appropriate
respondent—student, teacher, or principal.

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

In a joint effort of the IEA DPC and the TIMSS & PIRLS International
Study Center, a National Adaptations Database containing all adaptations
to questionnaires made by individual countries and documenting how
they were handled was constructed. The meaning of country-specific items
also can be found in this database, as well as recoding requirements by the
TIMSS & PIRLS International Study Center. Information contained in this
database is provided in the TIMSS 2007 User Guide for the International
Database (Foy & Olson, 2009) upon release of the TIMSS 2007 data.
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Chapter 9

TIMSS 2007 Sampling Weights
and Participation Rates

Marc Joncas

9.1 Overview

Rigorous sampling of schools and students was a key component of the
TIMSS 2007 project. Implementing the sampling plan was the responsibility
of the National Research Coordinator (NRC) in each participating country.
NRCs were supported in this endeavor by TIMSS 2007 sampling consultants,
Statistics Canada, and the Samplin g Unit of the IEA Data Processing
and Research Center (DPC). Sampling consultants conducted the school
sampling for most countries and trained NRCs in selecting probability
samples of students and using the Windows® Within-school Sampling
Software (WinW3S§) (2006) provided by the IEA DPC. As an essential part
of their sampling activities, NRCs were responsible for providing detailed
documentation describing their national sampling plans (sampling data,
school sampling frames, and school sample selections). The documentation
for each TIMSS participant was reviewed and completed by the sampling
consultants, including details on coverage and exclusion levels, stratification
variables, sampling, participation rates, and variance estimates. The
TIMSS & PIRLS International Study Center and the TIMSS 2007 Sampling
Referee, Dr. Keith Rust of Westat, Inc., used this information to evaluate the
quality of the samples.

This chapter gives a summary of the major characteristics of the
national samples, along with a description of how sampling weights and
participation rates were calculated for TIMSS 2007. School, classroom,
and student participation rates for each country also are presented. More
detailed summaries of the sample design for each country, including details
of population coverage and exclusions, stratification variables, and schools’
sampling allocations, are provided in Appendix B.

TIMSS & PIRLS INTERNATIONAL STUDY CENTER, LYNCH SCHOOL OF EDUCATION, BOSTON COLLEGE
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9.2 Sampling Implementation
9.2.1 Target Populations

As described in Chapter 5, TIMSS 2007 chose to study achievement in two
target populations, and participating countries were free to select either
population or both. The international target populations for TIMSS were
defined as the grade that represented 4 or 8 years of schooling, counting
from the first year of primary or elementary schooling, unless this would
result in an average student age of less than 9.5 years for the lower grade or
13.5 for the higher grade.

Exhibits 9.1 and 9.2 present the grades identified as the target grades
for sampling by each country, together with the number of years of formal
schooling the grades represent and the average age of students in the target
grade that were sampled for TIMSS at the time of testing for fourth and
eighth grades, respectively. For most countries, the target grades did indeed
turn out to be the grades with 4 and 8 years of schooling. In England, Malta,
New Zealand, and Scotland, children begin primary school at age 5, and
therefore, these countries assessed students in the fifth or ninth year of
schooling. Their students were still among the youngest in TIMSS 2007. In
Bosnia and Herzegovina, students from the five regions of the Republika
Srpska had 9 years of schooling, compared to 8 years for the rest of the
country, due to the early school-entry age (at age 6, compared to age 7 for
the other regions). Finally, Kuwait and the non-Indian schools of Dubai,
UAE! also tested in the fifth and ninth grade in October 2007 due to late
data collection.

1 The school year for the Indian schools starts in April, and students under that schedule were tested
at the end of their school year (grade 4 or grade 8). All other students start their school year in
September and were tested at the beginning of their school year (grade 5or grade 9).
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Exhibit 9.1

Country

Algeria
Armenia
Australia
Austria

Chinese Taipei
Colombia
Czech Republic
Denmark

El Salvador
England
Georgia
Germany

Hong Kong SAR
Hungary

Iran, Islamic Rep. of
Italy

Japan
Kazakhstan
Kuwait

Latvia

Lithuania
Morocco
Netherlands
New Zealand
Norway

Qatar

Russian Federation
Scotland
Singapore
Slovak Republic
Slovenia
Sweden

Tunisia

Ukraine

United States
Yemen

Alberta, Canada

British Columbia, Canada

Dubai, UAE
Massachusetts, US
Minnesota, US
Ontario, Canada
Quebec, Canada

Four year primary 4 10.2
Grade 4 4 10.6
Year 4 4 9.9
Fourth grade / Last grade of primary education 4 10.3
Elementary school, grade 4 4 10.2
Fourth grade 4 10.4
Grade 4 4 103
Grade 4 4 11.0
Fourth grade of basic education 4 11.0
Year 5 5 10.2
Grade 4 4 10.1
Grade 4 4 10.4
Primary 4 4 10.2
Fourth grade 4 10.7
Fourth grade of primary school 4 10.2
Grade 4 (IV class of primary school) 4 9.8
Fourth grade at the elementary school 4 10.5
Fourth grade (1st stage of basic education) 4 10.6
Grade 5 (Primary) 4 10.2
Grade 4 4 11.0
Grade 4 4 10.8
Grade 4 primary school 4 10.6
Grade 6 (the first year of kindergarten is grade 1) 4 10.2
Year 5 (year 1 is equivalent to Kindergarten) 4.5-5.5 10.0
Grade 4 4 9.8
Fourth grade 4 9.7
Fourth grade 4 10.8
Primary 5 (P5) 5 9.8
Primary 4 4 10.4
Fourth grade 4 104
Grade 4 4 9.8
Grade 4 4 10.8
Fourth grade of basic school 4 10.2
Grade 4 4 10.3
Grade 4 of elementary school 4 103
Grade 4 4 11.2
Grade 4 4 9.8
Grade 4 4 9.8
Grade 4 or Grade 5 4 10.0
Fourth grade 4 10.3
Fourth grade 4 10.3
Grade 4 4 9.8
Second year of second cycle 4 10.1

National Grade Definitions - Fourth Grade

Country's Name for Grade Tested

* Represents years of schooling counting from the first year of ISCED Level 1.

Years of Formal
Schooling*

Average Age at
Time of Testing

EA
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Exhibit 9.2 National Grade Definitions - Eighth Grade

Country Country's Name for Grade Tested Ye;;;:iriz;r:al .I:i‘,ni;agfe.rl:gtei:;
Algeria Second year of middle school 8 14.5
Armenia Grade 8 8 14.9
Australia Year 8 8 13.9
Bahrain Second Intermediate 8 14.1
Bosnia and Herzegovina Final grade (grade 8 and grade 9) 8or 14.7
Botswana Form One 8 14.9
Bulgaria Grade 8 8 14.9
Chinese Taipei Junior high school, grade 8 8 14.2
Colombia Eighth grade 8 14.5
Cyprus B Gymnasium 8 13.8
Czech Republic Grade 8 8 14.4
Egypt Preparatory 2 8 14.1
El Salvador Eighth grade of basic education 8 15.0
England Year 9 9 14.2
Georgia Grade 8 8 14.2
Ghana Junior secondary school Il (JSS I1) 8 15.8
Hong Kong SAR Secondary 2 8 14.4
Hungary Eighth grade 8 14.6
Indonesia Grade 8 8 14.3
Iran, Islamic Rep. of Third year in guidance school 8 14.2
Israel Eighth grade 8 14.0
Italy Grade 8 (Il Media) 8 13.9
Japan Second grade at the lower secondary school 8 14.5
Jordan Grade 8 8 14.0
Korea, Rep. of Grade 2 of middle school 8 143
Kuwait Ninth grade (Intermediate) 8 144
Lebanon Grade 8 of the basic educational level 8 14.4
Lithuania Grade 8 8 14.9
Malaysia Form 2 (Grade 8) 8 14.3
Malta Form 3 (Grade 9) 9 14.0
Morocco Second year collegial 8 14.8
Norway Grade 8 8 13.8
Oman Grade 8 8 143
Palestinian Nat'l Auth. Eighth grade 8 14.0
Qatar Grade 8 8 13.9
Romania Grade 8 8 15.0
Russian Federation Eighth grade 7 or 14.6
Saudi Arabia Second year of middle school 8 14.4
Scotland Secondary 2 (S2) 9 13.7
Serbia Eighth grade 8 14.9
Singapore Secondary 2 8 14.4
Slovenia Grade 8 7 or 13.8
Sweden Grade 8 8 14.8
Syrian Arab Republic Grade 8 8 13.9
Thailand Middle school grade 2 8 143
Tunisia Eighth year of basic school 8 14.5
Turkey Eighth grade 8 14.0
Ukraine Grade 8 8 14.2
United States Grade 8 8 143

Benchmarking Participants

Basque Country, Spain Second course of secondary compulsory education 8 14.1
British Columbia, Canada Grade 8 8 13.9
Dubai, UAE Grade 8 or Grade 9 8 14.2
Massachusetts, US Eighth grade 8 14.2
Minnesota, US Eighth grade 8 14.3
Ontario, Canada Grade 8 8 13.8
Quebec, Canada Secondary Il (cycle one) 8 14.2

* Represents years of schooling counting from the first year of ISCED Level 1.
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9.2.2 Population Coverage and Exclusions

Exhibits 9.3 and 9.4 summarize population coverage and exclusions for
the TIMSS 2007 target populations. National coverage of the international
target population was generally comprehensive, with some exceptions. For
example, at the fourth grade (Exhibit 9.3), Georgia (tested only students
taught in Georgian), Kazakhstan (students taught in Kazakh or Russian),
Latvia (students taught in Latvian), and Lithuania (students taught in
Lithuanian) chose a national target population that was less than the
international target population. Since coverage was below 100 percent, the
results for these countries were footnoted in the TIMSS 2007 international
reports. At eighth grade, as shown in Exhibit 9.4, all countries except
Georgia (tested only students taught in Georgian), Lithuania (students
taught in Lithuanian), and Serbia (did not include Kosovo) sampled from
100 percent of the international target population. Since coverage was
below 100 percent for these countries, the results were footnoted in the
TIMSS 2007 international reports.

Bulgaria presents an unusual case since its eighth grade exclusion
statistics differ between mathematics and science. Because a number of
schools in Bulgaria do not teach science at the eighth grade, students sampled
in those schools were not administered the science part of the assessment
and consequently became part of the excluded population for science. The
entries for Bulgaria in eighth grade exhibits in this chapter represent the
population of students assessed in mathematics. The figures for science are
presented in a footnote.
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Exhibit 9.3 Coverage of TIMSS 2007 Target Population - Fourth Grade

International Target Population Exc!rt;;):ts;::)rzlglta n ]
Country

S level mple Overall
Coverage Notes on Coverage . . X
Exclusions Exclusions Exclusions

Algeria 100% 2.1% 0.0% 2.1%
Armenia 100% 2.7% 0.7% 3.4%
Australia 100% 1.3% 2.7% 4.0%
Austria 100% 1.3% 3.7% 5.0%
Chinese Taipei 100% 0.2% 2.5% 2.8%
Colombia 100% 1.3% 0.8% 2.1%
Czech Republic 100% 4.4% 0.5% 4.9%
Denmark 100% 2.0% 2.1% 4.1%
El Salvador 100% 1.4% 0.9% 2.3%
England 100% 1.6% 0.5% 2.1%
Georgia 85% é%‘gr‘;’l‘atf] taught in 2.3% 2.5% 4.8%
Germany 100% 1.2% 0.2% 1.3%
Hong Kong SAR 100% 4.9% 0.5% 5.4%
Hungary 100% 2.6% 1.7% 4.4%
Iran, Islamic Rep. of 100% 2.9% 0.0% 3.0%
Italy 100% 0.1% 5.3% 5.3%
Japan 100% 0.4% 0.6% 1.1%
Kazakhstan 94% ﬁ;‘;‘iiﬂﬁ:;ﬂg;g n 2.2% 3.1% 5.3%
Kuwait 100% 0.0% 0.0% 0.0%
Latvia 72% Eg‘t‘sig:ts I 42% 0.4% 4.6%
Lithuania 939  Siudents taughtin 2.2% 3.1% 5.4%
Morocco 100% 1.4% 0.0% 1.4%
Netherlands 100% 3.7% 1.0% 4.8%
New Zealand 100% 2.8% 2.6% 5.4%
Norway 100% 1.9% 3.3% 5.1%
Qatar 100% 1.5% 0.2% 1.8%
Russian Federation 100% 2.2% 1.5% 3.6%
Scotland 100% 2.6% 1.9% 4.5%
Singapore 100% 1.5% 0.0% 1.5%
Slovak Republic 100% 1.4% 1.9% 3.3%
Slovenia 100% 0.8% 1.3% 2.1%
Sweden 100% 2.0% 1.1% 3.1%
Tunisia 100% 2.7% 0.2% 2.9%
Ukraine 100% 0.6% 0.0% 0.6%
United States 100% 0.0% 9.2% 9.2%
Yemen 100% 1.9% 0.1% 2.0%
Alberta, Canada 100% 2.0% 5.7% 7.6%
British Columbia, Canada 100% 2.2% 6.9% 9.2%
Dubai, UAE 100% 4.2% 1.2% 5.4%
Massachusetts, US 100% 0.0% 10.4% 10.4%
Minnesota, US 100% 0.0% 8.3% 8.3%
Ontario, Canada 100% 0.6% 5.7% 6.3%
Quebec, Canada 100% 2.1% 4.3% 6.4%
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Exhibit 9.4 Coverage of TIMSS 2007 Target Population - Eighth Grade

. . Exclusions from National
International Target Population Target Population
Country

School-level Wi ample Overall
Coverage Notes on Coverage o " "
Exclusions Exclusions Exclusions

Algeria 100% 0.1% 0.0% 0.1%
Armenia 100% 2.7% 0.5% 3.3%
Australia 100% 0.6% 1.2% 1.9%
Bahrain 100% 1.4% 0.1% 1.5%
Bosnia and Herzegovina 100% 0.4% 1.1% 1.5%
Botswana 100% 0.0% 0.1% 0.1%
Bulgaria 100% 2.2% 1.3% 3.4%
Chinese Taipei 100% 0.1% 3.3% 3.3%
Colombia 100% 1.5% 0.1% 1.6%
Cyprus 100% 0.0% 2.5% 2.5%
Czech Republic 100% 43% 0.3% 4.6%
Egypt 100% 0.1% 0.4% 0.5%
El Salvador 100% 1.2% 1.6% 2.8%
England 100% 2.0% 0.3% 2.3%
Georgia 85%  Students taught in Georgian 2.3% 1.6% 3.9%
Ghana 100% 0.9% 0.0% 0.9%
Hong Kong SAR 100% 3.7% 0.1% 3.8%
Hungary 100% 2.6% 1.4% 3.9%
Indonesia 100% 3.4% 0.0% 3.4%
Iran, Islamic Rep. of 100% 0.5% 0.0% 0.5%
Israel 100% 14.5% 8.3% 22.8%
Italy 100% 0.0% 4.9% 5.0%
Japan 100% 0.6% 2.9% 3.5%
Jordan 100% 0.2% 1.8% 2.0%
Korea, Rep. of 100% 1.2% 0.5% 1.6%
Kuwait 100% 0.0% 0.3% 0.3%
Lebanon 100% 1.4% 0.0% 1.4%
Lithuania 92%  Students taught in Lithuanian 1.4% 2.7% 4.2%
Malaysia 100% 3.3% 0.0% 3.3%
Malta 100% 0.8% 2.1% 2.9%
Morocco 100% 0.1% 0.0% 0.1%
Norway 100% 0.9% 1.7% 2.6%
Oman 100% 0.3% 0.9% 1.2%
Palestinian Nat'l Auth. 100% 0.1% 0.9% 1.0%
Qatar 100% 0.6% 0.2% 0.8%
Romania 100% 1.5% 0.3% 1.8%
Russian Federation 100% 1.1% 1.2% 2.3%
Saudi Arabia 100% 0.4% 0.1% 0.5%
Scotland 100% 1.3% 0.4% 1.7%
Serbia 80%  Serbia without Kosovo 2.9% 3.9% 6.8%
Singapore 100% 1.8% 0.0% 1.8%
Slovenia 100% 0.9% 1.0% 1.9%
Sweden 100% 2.1% 1.6% 3.6%
Syrian Arab Republic 100% 0.6% 0.0% 0.6%
Thailand 100% 3.4% 0.0% 3.4%
Tunisia 100% 0.0% 0.0% 0.0%
Turkey 100% 2.1% 0.5% 2.6%
Ukraine 100% 0.2% 0.0% 0.2%
United States 100% 0.0% 7.9% 7.9%
Basque Country, Spain 100% 1.2% 3.0% 4.2%
British Columbia, Canada 100% 2.8% 15.0% 17.7%
Dubai, UAE 100% 4.2% 0.8% 5.0%
Massachusetts, US 100% 0.0% 8.4% 8.4%
Minnesota, US 100% 0.0% 7.5% 7.5%
Ontario, Canada 100% 0.4% 5.8% 6.2%
Quebec, Canada 100% 1.5% 12.1% 13.6%

Note: In Bulgaria, the figures shown above are for eighth grade mathematics. The figures for the eighth grade science population are

as follows: 100%, 2.2%, 18.2%, and 20.3%, respectively. @ TIMSS & PIRLS
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Within the national target population, it was possible to exclude
certain types of schools, such as very small or very remote schools and
certain students, such as those who had a disability that prevented them
from participating in the assessment. For the most part, school-level
exclusions consisted of schools for students with disabilities and very small
or remote schools. Occasionally, schools were excluded for other reasons, as
documented in Appendix B. Within-school exclusions generally consisted
of students with disabilities or students who could not be assessed in the
language of the test (Appendix B gives more details about the exclusions
for each participant in TIMSS 2007). For most participants, the overall
percentage of excluded students (combining school and within-school
levels) was less than 5 percent. However, at fourth grade, the United States
along with almost all of the benchmarking participants (the U.S. states
of Massachusetts and Minnesota and the Canadian provinces of Québec,
Ontario, Alberta, and British Columbia) have exclusions accounting for
between 5 and 10 percent of the national target population. At eighth
grade, Serbia, the United States, and the U.S. states of Massachusetts and
Minnesota, along with the Canadian province of Ontario, have exclusions
accounting for between 5 and 10 percent of the national target population.
Only Israel and the Canadian provinces of Québec and British Columbia
had exclusions exceeding 10 percent. Results for participants with more
than 5 percent exclusions were annotated in the international reports. Note
that some TIMSS participants had no within-school exclusions.

9.23 General Sampling Approach

The basic sample design used in TIMSS 2007 is known as a two-stage
stratified cluster design, with the first stage consisting of a sample of
schools, and the second stage having a sample of intact classrooms (usually
mathematics classes) from the target grades in the sampled schools. While all
participants adopted this basic two-stage design, there were some acceptable
variations, as follows. The Russian Federation introduced a preliminary
stage (first sampling regions). Singapore also added a third sampling stage—
subsampling students within classrooms rather than selecting intact classes.
Finally, the Basque Country, Spain had a frame of split schools by type
(Castilian, Basque, or mixed) and the first stage consisted of a sample of
school/type entities rather than schools. As a result, some schools appeared
in the sample up to three times (see Section 9.3.1). The reason for this
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deviation from the general sampling design was to optimize the sampling
results by school type.

For countries participating in TIMSS 2007, school stratification was
used to enhance the precision of the survey results. Many participants
employed explicit stratification, where the complete school sampling frame
was divided into smaller sampling frames according to some criterion, such
as region, to ensure a predetermined number of schools sampled in each
stratum. For example, Australia divided its sampling frame into eight states
and territories to ensure equal precision in the survey results between states
and between the two territories (see Appendix B for stratification information
for each country). Stratification also could be done implicitly, a procedure
by which schools in a sampling frame were sorted according to a set of
stratification variables prior to sampling. For example, Australia employed
implicit stratification by school type (Government, Catholic, Independent)
and school location (metropolitan area or elsewhere) within each explicit
stratum. Regardless of the other stratification variables used, all countries
used implicit stratification by a measure of size of the school.

All countries used a systematic (random start, fixed interval) probability-
proportional-to-size (PPS) sampling approach to sample schools. Note that
when this method is combined with an implicit stratification procedure, the
allocation of schools in the sample is approximately proportional to the size
of the implicit strata. Within sampled schools, classes were sampled using
a systematic random start method in all countries except Singapore, where
classes were sampled with a systematic PPS approach and students within
classes were sampled with equal probability using a systematic random
start method.

About half of the countries sampled 150 schools, which was the
minimum required to meet the TIMSS sampling standards. Most countries
sampled one or two classrooms per sampled school. Details on the sampling
of schools and classrooms for each country are provided in Appendix B.

The TIMSS 2007 sample designs were implemented in an acceptable
manner by all participating countries except Morocco (eighth grade) and
Mongolia. Both adopted classroom sampling procedures that did not meet
the TIMSS sampling standards and, therefore, could not be approved by the
TIMSS & PIRLS International Study Center. For Morocco, schools where the
classroom sampling was not implemented correctly were eliminated from
the sample, reducing the participation rate. As a result, data for Morocco for
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eighth grade appear at the bottom of all tables in the international reports.
In addition to sampling irregularities, Mongolia had problems implementing
and documenting sampling operations in the field. As a result, data for this
country were summarized in an appendix to the international reports.

9.24 Target Population Sizes

Exhibits 9.5 and 9.6 show the number of schools and students in each
participant’s target population,? based on the sampling frame used to
select the TIMSS 2007 sample, as well as the number of sampled schools
and students that participated in the study and an estimate of the student
population size based on the student sample. The sample figures were derived
using sampling weights (see Section 9.3). The population size estimate
based on the sampling frame did not take into account the portion of the
population excluded within schools and made no adjustment for changes
in the population between the date when the information in the sampling
frame was collected and the date of the TIMSS 2007 data collection—usually
a 2-year interval. Nevertheless, a comparison of the two estimates of the
population size can be seen as a check on the sampling procedure. In most
cases, the estimated population size closely matched the population size from
the sampling frame.

2 After school level exclusions.
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Exhibit 9.5 Population and Sample Sizes - Fourth Grade

Country

Algeria
Armenia
Australia
Austria

Chinese Taipei
Colombia
Czech Republic
Denmark

El Salvador
England
Georgia
Germany

Hong Kong SAR
Hungary

Iran, Islamic Rep. of
Italy

Japan
Kazakhstan
Kuwait

Latvia

Lithuania
Morocco
Netherlands
New Zealand
Norway

Qatar

Russian Federation
Scotland
Singapore
Slovak Republic
Slovenia
Sweden

Tunisia

Ukraine

United States
Yemen

Benchmarking Participants

Alberta, Canada

British Columbia, Canada

Dubai, UAE
Massachusetts, US
Minnesota, US
Ontario, Canada
Quebec, Canada

Age at Time
13,767 719,784 149 4,223 609,356 10.2
1,332 55,289 148 4,079 38,614 10.6
6,755 266,540 229 4,108 233,914 9.9
3,236 90,422 196 4,859 85,156 103
2,512 318,160 150 4,131 308,536 10.2
38,591 926,735 142 4,801 946,135 10.4
3,391 96,768 144 4,235 90,676 103
1,789 67,179 137 3,519 59,331 11.0
4,558 161,459 148 4,166 146,032 11.0
15,304 608,118 143 4,316 578,564 10.2
2,059 46,061 144 4,108 46,056 10.1
18,364 801,257 246 5,200 805,112 10.4
599 68,244 126 3,791 69,095 10.2
2,897 107,693 144 4,048 96,917 10.7
47,562 1,248,474 224 3,833 1,081,972 10.2
7,651 555,976 170 4,470 535,617 9.8
19,645 1,188,308 148 4,487 1,149,805 10.5
6,475 240,140 141 3,990 222,389 10.6
210 27,529 150 3,803 25,721 10.2
647 13,448 146 3,908 13,323 11.0
1,135 37,900 156 3,980 33,213 10.8
18,526 657,196 184 3,894 600,010 10.6
6,599 186,869 141 3,349 168,143 10.2
1,778 56,372 220 4,940 55,115 10.0
2,236 60,750 145 4,108 58,011 9.8
114 7,190 114 7,019 7,240 9.7
47,611 1,331,118 206 4,464 1,211,412 10.8
1,896 58,071 139 3,929 54,981 9.8
177 49,363 177 5,041 49,376 10.4
1,998 56,648 184 4,963 53,646 10.4
428 17,576 148 4,351 17,025 9.8
3,636 112,057 155 4,676 93,999 10.8
3,939 185,746 150 4,134 175,182 10.2
11,600 368,230 144 4,292 355,822 103
72,670 4,049,655 257 7,896 3,367,262 103
10,835 417,535 144 5811 414,308 11.2
| Benchmarking Participants

1,060 40,148 146 4,037 35,741 9.8
1,236 45,723 150 4,153 40,742 9.8
136 13,234 97 3,064 13,597 10.0
1,020 72,459 47 1,747 61,595 103
949 59,789 50 1,846 51,652 103
3,646 152,833 188 3,496 127,754 9.8
1,810 88,710 186 3,885 76,767 10.1
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Exhibit 9.6 Population and Sample Sizes - Eighth Grade

Country Age at Time
Schools Students Schools Students Est. Pop. of Testing

Algeria 3,891 624,353 149 5,447 656,405 14.5
Armenia 1,332 55,289 148 4,689 50,218 14.9
Australia 2,417 270,116 228 4,069 255,699 13.9
Bahrain 74 11,667 74 4,230 11,370 14.1
Bosnia and Herzegovina 569 45,579 150 4,220 37,754 14.7
Botswana 214 40,115 150 4,208 38,859 14.9
Bulgaria 2,309 78,729 163 4,019 74,387 14.9
Chinese Taipei 888 316,997 150 4,046 307,288 14.2
Colombia 10,034 648,634 148 4,873 641,920 14.5
Cyprus 67 9,500 67 4,399 9,237 13.8
Czech Republic 2,669 124,325 147 4,845 115,466 14.4
Egypt 8,179 1,342,127 233 6,582 1,059,228 14.1
El Salvador 2,626 109,671 145 4,063 90,302 15.0
England 3,886 636,732 137 4,025 583,214 14.2
Georgia 2,059 46,061 135 4,178 52,447 14.2
Ghana 7,589 346,289 163 5,294 338,472 15.8
Hong Kong SAR 455 83,267 120 3,470 82,514 14.4
Hungary 2,968 118,049 144 4,111 107,073 14.6
Indonesia 29,701 2,799,024 149 4,203 3,026,953 14.3
Iran, Islamic Rep. of 29,956 1,475,368 208 3,981 1,262,265 14.2
Israel 805 97,132 146 3,294 83,931 14.0
Italy 5,824 602,185 170 4,408 551,089 13.9
Japan 10,708 1,201,082 146 4,312 1,153,745 14.5
Jordan 1,691 108,856 200 5,251 110,338 14.0
Korea, Rep. of 2,727 696,156 150 4,240 683,289 143
Kuwait 163 23,827 158 4,091 23,926 14.4
Lebanon 1,574 63,755 136 3,786 59,668 14.4
Lithuania 1,021 49,887 142 3,991 45,023 14.9
Malaysia 1,930 429,048 150 4,466 443,398 143
Malta 60 5,260 59 4,670 4,943 14.0
Morocco 1,636 368,656 131 3,060 359,911 14.8
Norway 1,070 62,348 139 4,627 58,806 13.8
Oman 722 56,569 146 4,752 50,834 143
Palestinian Nat'l Auth. 1,130 94,376 148 4,378 92,608 14.0
Qatar 67 7,332 66 7,184 7,429 139
Romania 6,099 251,054 149 4,198 203,652 15.0
Russian Federation 42,188 2,140,032 210 4,472 1,298,236 14.6
Saudi Arabia 6,271 332,479 165 4,243 370,822 14.4
Scotland 418 64,812 129 4,070 59,252 13.7
Serbia 1,310 81,275 147 4,045 77,540 14.9
Singapore 164 50,904 164 4,599 50,872 14.4
Slovenia 428 19,138 148 4,043 19,066 13.8
Sweden 1,531 125,478 159 5,215 117,344 14.8
Syrian Arab Republic 3,756 270,389 150 4,650 260,481 13.9
Thailand 9,481 844,336 150 5412 802,663 14.3
Tunisia 804 176,555 150 4,080 169,108 14.5
Turkey 16,112 1,163,830 146 4,498 1,091,653 14.0
Ukraine 12,184 479,467 146 4,424 482,176 14.2
United States 46,112 4,219,262 239 7,377 3,445,599 14.3
Basque Country, Spain 330 17,203 130 2,296 15,967 14.1
British Columbia, Canada 433 51,804 150 4,256 41,735 13.9
Dubai, UAE 116 11,178 88 3,195 11,328 14.2
Massachusetts, US 468 75,805 48 1,897 67,333 14.2
Minnesota, US 656 64,566 49 1,777 55,059 143
Ontario, Canada 2,854 159,230 176 3,448 143,755 13.8
Quebec, Canada 605 102,112 170 3,956 85,278 14.2

Note: In Bulgaria, the sample for the eighth grade science population is 3,079 students, 139 schools, and the estimated population is 61,237.
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9.25 Calculating Sampling Weights

The method of estimation used to produce estimates of totals from TIMSS
data was through a simple weighted sum of all the responding records for
the variable of interest. Estimates of percentages or means then were taken
as ratios of these estimated totals. The two-stage stratified cluster PPS design
used in TIMSS generally results in differential probabilities of the selection
of students, requiring a unique sampling weight for each participating
classroom in the study (for Australia and Thailand at grade 8 only, sampling
weights varied by student’s gender within classrooms—see Section 9.3.7).

The TIMSS 2007 student sampling weight comprised a series of
multiplicative components. A basic weight was formed from the inverse of
the probability of selecting a student from the population. This basic weight
was adjusted by multiplicative factors that account for nonresponding
schools, classes, and students.

Sampling weights were calculated according to a three-step procedure
involving selection probabilities for schools, classrooms, and students. The
first step consisted of calculating a school weight, which also incorporated
weighting factors from any additional front-end sampling stages, such as
regions for the Russian Federation. A school-level participation adjustment
then was made to the school weight to compensate for any sampled schools
that did not participate and were not replaced. This adjustment was calculated
independently for each explicit stratum.

In the second step, a classroom weight reflecting the probability of
the sampled classroom(s) being selected from among all the classrooms in
the school at the target grade level was calculated. This classroom weight
was calculated independently for each participating school. If a sampled
classroom in a school did not participate or if the participation rate among
students in a classroom fell below 50 percent, a classroom-level participation
adjustment was made to the classroom weight. Note that a classroom
participation adjustment only could occur within “participating schools”
(a school was considered as a “participating school” if and only if there
was at least one sampled classroom with at least 50 percent of its students
participating in the study). If one (or more) selected classroom in a school
did not participate, the classroom participation adjustment was computed
at the explicit stratum level rather than at the school level to reduce the risk
of bias.
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The third and final step consisted of calculating a student weight. For
most TIMSS participants, because intact classrooms were sampled, each
student in the sampled classrooms was certain of selection, and, therefore,
the student weight was 1.0. In Singapore however, students were further
sampled within classrooms, and a student weight reflecting the probability
of the sampled students being selected within the classroom was calculated.
A nonparticipation adjustment then was made to adjust for sampled
students who did not take part in the testing. This adjustment was calculated
independently for each sampled classroom.

The basic sampling weight attached to each student record was the
product of the three intermediate weights: the first 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 nonparticipation adjustments.

9.2.6 The First Stage (School) Weight

Essentially, the first stage weight represented the inverse of the probability
of a school being sampled on the first stage. The TIMSS 2007 sample design
required that school selection probabilities be proportional to school size,
generally defined as enrollment in the target grade. The basic first stage
weight for the it sampled school was thus defined as:

M

n-mi

BW, =

where n was the number of sampled schools, m; was the measure of size for
the iM school, and

where N was the total number of schools in the explicit stratum.

For the Russian Federation that included a preliminary sampling stage,
the basic first stage weight also incorporated the probability of selection
in this preliminary stage. The first stage weight in such cases was simply
the product of the preliminary stage weight and the first stage weight, as
described earlier.
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In order to avoid ending up with some basic first stage weights being
less than unity, the size of large schools (schools with sizes larger than the
sampling interval given by M /n), was set equal to the sampling interval.
As a result, these large schools were sampled with equal probability
without having to use an explicit stratification approach as in previous
TIMSS cycles.

In a similar way but for different reasons, the size of small schools (see
Chapter 5) was set to a constant, with the result that these small schools
could be sampled with equal probability without having to use explicit
stratification.

Finally, because the Basque Country, Spain had school/type entities
rather than schools as its first stage sampling units, the probability of school
i being in the sample was given as follows:

P =p +P +P -P P -p P —p p +p P P

scl sc2 sc3 scl™sc2 scl™ sc3 sc27 sc3 scl”sc27 sc3

where P’ _, P

scl? 7 sc2?

the Castilian, mixed, and Basque types, respectively. This probability was

P! ., gives the probability of school i being in the sample for

computed as shown at the beginning of this section. The sampling school
weight for the it" school then becomes 1/ P

9.2.7 School Nonparticipation Adjustment

First stage weights were calculated for all sampled and replacement schools
that participated (i.e., those with at least one sampled classroom having
at least half of its students participating in the study). A school-level
participation adjustment was required to compensate for schools that were
sampled but did not participate, and were not replaced. Sampled schools
that were found to be ineligible* were removed from the calculation of
this adjustment. The school-level participation adjustment was calculated
separately for each explicit stratum, as follows:

4 +n,+n,+n
SC

ns -|-7’lr1 -|-7’lr2

where 1, was the number of originally sampled schools that participated, n,;
and n,, the number of first and second replacement schools, respectively, that
participated, and n,,, was the number of schools that did not participate.

3 Asampled school was ineligible if it was found to contain no eligible students (i.e., fourth grade
students). Such schools usually were in the sampling frame by mistake or were schools that had
recently closed.
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In Bahrain, Cyprus, Kuwait (eighth grade), Malta, and Qatar, because
all schools were included in the sample (i.e., census of all schools in the target
grades), the following school-level adjustment was used:

m_+m
A — S nr

No

mS

where m, was the sum of the measures of size (number of students) from
schools that participated and m,,, the sum of the measures of size from
schools that did not participate.

The final first stage weight for the i'" school corrected for
nonparticipating schools, thus became:

FW, = A, -BW,

9.2.8 The Second Stage (Classroom) Weight

The second stage weight represented the inverse of the probability of a
classroom within a sampled school being selected. All participants except
Singapore sampled classrooms within schools with equal probability.
In Singapore, where student subsampling was involved, classrooms were
sampled using PPS techniques. Procedures for calculating sampling weights
are presented below for both approaches.

Equal probability weighting: For the it" school, let C' be the total
number of classrooms and ¢’ the number of sampled classrooms in the study.
Using equal probability sampling, the basic second stage weight assigned to
all sampled classrooms in the i® school was:

c

i
BWg, =—
C

For most TIMSS participants, ¢’ took the values 1, 2, or 3. Some TIMSS
participants sampled all classrooms in a selected school.

Probability proportional to size weighting (Singapore only): For the
ih school, let k*/ be the size of the j* classroom. Using PPS sampling, the
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final second stage weight assigned to the j** sampled classroom in the ith
school was

BW}) =
cl2 i g
¢ -k

where ¢’ was the number of sampled classrooms in the it school, as defined
earlier, and

K' = E k"
j=1

Singapore sampled two classrooms per school.

9.2.9 Classroom Nonparticipation Adjustment

Second stage weights were calculated for all sampled classrooms in the
sampled and replacement schools that participated. A classroom-level
participation adjustment was applied to compensate for classrooms that did
not participate or where the student participation rate was below 50 percent.
Sampled classrooms with student participation below 50 percent were given
a weight of zero and considered to be nonparticipating. The classroom-level
participation adjustment was calculated separately for each explicit stratum
rather than by school to minimize the risk of bias. The adjustment was
calculated as follows:

s+rl+r2
1

_ i

o serler2 ‘
E 5 /¢
where ¢’ was the number of sampled cllassrooms in the ith school, as defined
earlier, and 8, gives the number of participating classrooms in the ith
school.
When no subsampling of classrooms was involved, the final second
stage weight assigned to all sampled classrooms in the it school became:

FWy/ =A,-BW,,
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When classrooms were subsampled within schools, the final second stage
weight assigned to the j'" sampled classroom in the ith school became:

FWy] = A, BW;)

9.2.10 The Third Stage (Student) Weight

The third stage weight represented the inverse of the probability of a student
in a sampled class being selected. In the usual case, when intact classrooms
that included all students were sampled, as was the case for all TIMSS 2007
participants except Singapore, this probability was unity. However, countries
that participated in TIMSS 2003 and participated in the bridging study
assigned some portion of the tested students to the bridging sample. For
these countries, the probability fell below unity. In all cases, the third stage
weight was calculated independently for each sampled classroom. Procedures
for calculating weights are presented below for each case.

Sampling intact classrooms (no bridging study): The basic third stage
weight for the j* classroom in the it school was:

BW!)/=1.0
Subsampling students (due to bridging study but excluding
Singapore): The basic third stage weight for students assigned to the regular
TIMSS study for the jt* classroom in the it school was:

j__
B‘/VstZ ij

where niéj was the number of students assigned to the regular TIMSS study
in school i and class j and »,’ was the number of students assigned to the
bridging study.* Students who tested for the bridging study were given a
weight of zero.

4 Austria did not take part in the study in 2003. However, a portion of their students was assigned to a
national study and, therefore, were treated the same way as the bridging study countries.
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Subsampling students (Singapore only): The basic third stage weight

for the jt" classroom in the it" school was:
N (n;;j +n;’sj
BW{;= BT
s n
g

where k' was the size of the j classroom in the it school, as defined earlier,
and s* was the number of sampled students per sampled classroom.

9.2.11 Adjustment for Student Nonparticipation

The student nonparticipation adjustment was calculated for each participating
classroom and for each of the previously described scenarios.

First two scenarios (sampling intact classrooms or bridging study):
The student nonparticipating adjustment, regardless of the participation
status to the bridging study, for the jt" classroom in the it school was:

A=Az = ;5’1“”]

STS
where 5"/ was the number of responding students (students for which TIMSS
scores were derived) in the j™ classroom of the ih school, and s”/ was the
number of students from which a TIMSS score was expected but did not
participate in the j" classroom of the it school.

Third scenario (Singapore only): The student nonparticipating

adjustment for the jt" classroom in the it? school was:

i,j i,j i,j i,j i,j i,j
Snl +Srs +Snr +Sex) (Srs +$nr)

i,j i,j i,] i,j
(Srs +Snr +Sex ) (Srs )

APl = (

st3

where s/ was the number of students no longer at school at the time of
testing in the j' classroom of the it school, s*/ was the number of excluded
students in the j'" classroom of the ith school and S:;j, 5:1,] defined as
before.
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The third and final stage weight for students in the jt" classroom in the
i'h school thus became

Lj _ Al i,]
FVVst _AstA BVVstA

where A equals 1 when there was no student subsampling, 2 for the bridging
study countries except Singapore, and 3 for the Singapore data.

9.2.12 Overall Sampling Weight

The overall sampling weight was simply the product of the final first stage
weight, the final second stage weight, and the final third stage weight. For
example, for regular TIMSS 2007 study countries, this product is given by

WH = FW, - EWo - FW
where Q equals 1 when classes were sampled with equal probabilities
and 2 otherwise, and A equals 1 when there was no student subsampling,
2 for the bridging study countries except Singapore, and 3 for the
Singapore data.

It is important to note that with this weighting strategy, sampling
weights varied by school and classroom, but participating students within the
same classroom have the same sampling weights. However, this weighting
strategy did not produce satistying results for five “areas” (two states in
Australia and three regions in Thailand®), with regard to the eighth grade
student population. In these cases, the student population estimates at eighth
grade by gender derived from the sample differed by roughly 10 percent
from the actual population figures. A further multiplicative factor for each
of these “areas” was thus added to the final weight. This factor was such that
the student population estimate by gender would match the known totals
for these “areas”.

9.3 Calculating School and Student Participation Rates

Since nonparticipation by sampled schools, classrooms, or students can lead
to bias in the study results, a variety of participation rates were computed
to show the level of success each TIMSS participant achieved in securing
participation from their sampled schools, classrooms, and students.

5 These are the states of Queensland and Victoria in Australia and the Bangkok, central, and northern
parts of Thailand.
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To monitor school participation, two school participation rates were
computed: one based on originally sampled schools only and one based on
sampled schools and first and second replacements. Classroom and student
participation rates were also computed, as were overall participation rates.

9.3.1 Unweighted School Participation Rates

The two unweighted school participation rates that were computed were the
following:

R’ =unweighted school participation rate for originally sampled
schools only

R* " =unweighted school participation rate, including sampled, first,
and second replacement schools.

Each unweighted school participation rate was defined as the ratio of the
number of participating schools to the number of originally sampled schools,
excluding any ineligible schools. A school was labeled as a “participating
school” if at least one of its sampled classrooms had at least a 50 percent
student participation rate. The rates were calculated as follows:

sc—s _ ns

W n +n +n_+n
s rl r2 nr

RSC—F — ns +nr1 +nr2

unw

n+n.+n_ +n
s rl r2 nr

9.3.2 Unweighted Classroom Participation Rates

The unweighted classroom participation rate was computed as follows:

s+rl+r2

i
S
] -
RY —
unw. . strl+r2
i
c

where ¢ was the number of sampled classrooms in the it" school, and ¢!
was the number of participating sampled classrooms in the it school. Both
summations were over all participating schools.
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9.3.3 Unweighted Student Participation Rates

The unweighted student participation rate was computed where summations
were done over all participating schools and classrooms with at least 50
percent of its students participating in the study, as follows:

}‘,si;f
E i

9.34 Unweighted Overall Participation Rates

Two unweighted overall participation rates were computed for each TIMSS
participant. They were as follows:

R’ = unweighted overall participation rate for originally sampled
schools only

R’™ " =unweighted overall participation rate, including sampled, first,
and second replacement schools.

For each TIMSS participant, the overall participation rate was defined
as the product of the unweighted school participation rate, unweighted
classroom participation rate, and the unweighted student participation rate.

They were calculated as follows:

Rov—s :Rsc—s . Rcl . Rst
unw unw unw o unw

Rov—r — Rsc—r . Rcl . Rst

unw unw unw unw

9.3.5 Weighted School Participation Rates
Two weighted school-level participation rates were computed for each TIMSS
participant. They were as follows:

R’ =weighted school participation rate for originally sampled schools
only

R’ = weighted school participation rate, including sampled, first, and
second replacement schools.

The weighted school participation rates were calculated as follows:
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Y BW. - FW, - FW,/
irj

clQ StA
RS =
wid  sirler2
i, i,j. ij
D W FWi-FW
i,j
s+rl+r2
i, L, ij
BW,, " FW FWgi
RSC—T= 1,]
wid  sirl4r2
i, L. ij
FW, - FWoq - FWo

i,j

where both the numerator and denominator were summations over all
responding students and the appropriate classroom- and student-level
sampling weights were used. Q equals 1 when classes were sampled
with equal probabilities and 2 otherwise, and A equals 1 when there
was no student subsampling, 2 for the bridging study countries except
Singapore, and 3 for the Singapore data. Note that the basic school-level
weight appears in the numerator, whereas the final school-level weight
appears in the denominator.

The denominator remains unchanged in all two equations and is the
weighted estimate of the total enrollment in the target population. The numerator,
however, changes from one equation to the next. Only students from originally
sampled schools and from classrooms with at least 50 percent of their students
participating in the study were included in the first equation. Students from first
and second replacement schools were added in the second equation.

9.3.6 Weighted Classroom Participation Rates

The weighted classroom participation rate was computed as follows:

s+rl+r2
i, ij i,j
Y BW.-BWy-FW
RCl _ i,j

wid  yrler2
i, ij . i,j
D BWL-EWi-FW]
ij

where both the numerator and denominator were summations over all
responding students from classrooms with at least 50 percent of their
students participating in the study, and the appropriate student-level
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sampling weights were used. Note that the basic classroom-level weight
appears in the numerator, whereas the final classroom-level weight appears
in the denominator. Furthermore, the denominator in this formula
was the same quantity that appears in the numerator of the weighted
school-level participation rate for all participating schools, either sampled
or replacement.

9.3.7 Weighted Student Participation Rates

The weighted student participation rate was computed as follows:

s+rl+r2
i, ij. ij
BW,. - BW,o " BW
st i,j

wid — syrler2

BW, - BW.q - FW(;

¥
where both the numerator and denominator were summations over all
responding students from participating schools. Note that the basic student-
level weight appears in the numerator, whereas the final student-level
weight appears in the denominator. Furthermore, the denominator in this
formula is the same quantity that appears in the numerator of the weighted
classroom-level participation rate for all participating schools, either sampled
or replacement.

9.3.8 Weighted Overall Participation Rates

Three weighted overall participation rates were computed. They were as
follows:

R’ =weighted overall participation rate for originally sampled
schools only

R”"" =weighted overall participation rate, including sampled, first and
second replacement schools.

Each weighted overall participation rate was defined as the product
of the appropriate weighted school participation rate, weighted classroom
participation rate, and the weighted student participation rate. They were
computed as follows:

ov=s _ psc—s pcl  pst
thd _thd thd thd
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Rov—r — Rsc—r 'Rd

st
wid wtd wid thd

Weighted school, classroom, student, and overall participation rates
were computed for each TIMSS participant using these procedures.

9.3.9 Meeting TIMSS’ Standards for Sampling Participation

TIMSS participants understood that the goal for sampling participation was
100 percent for all sampled schools, classrooms, and students. Guidelines
for reporting achievement data for TIMSS participants securing less than
tull participation were modeled after IEA’s previous studies for TIMSS and
PIRLS. As summarized in Exhibit 9.7, countries were assigned to one of three
categories on the basis of their sampling participation. Countries in Category
1 were considered to have met the TIMSS 2007 sampling requirement
and to have an acceptable participation rate. Countries in Category 2 met
the participation 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 2007 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 Acceptable sampling participation rate without the use of replacement schools.
In order to be placed in this category, a country had to have:

- An unweighted school response rate without replacement of at least 85% (after
rounding to nearest whole percent) AND an unweighted student response rate
(after rounding) of at least 85%

OR

- A weighted school response rate without replacement of at least 85% (after
rounding to nearest whole percent) AND a weighted student response rate (after
rounding) of at least 85%

OR

« The product of the (unrounded) weighted school response rate without
replacement and the (unrounded) weighted student response rate of at least 75%
(after rounding to the nearest whole percent).

Countries in this category would appear in the tables and figures in international
reports without annotation, and will be ordered by achievement as appropriate.

Category 2 Acceptable sampling participation rate only when replacement schools are
included. A country would be placed in this category 2 if:

- It failed to meet the requirements for Category 1 but had a weighted school
response rate without replacement of at least 50% (after rounding to the nearest
percent)

AND HAD EITHER

- A weighted school response rate with replacement of at least 85% (after rounding
to nearest whole percent) AND a weighted student response rate (after rounding)
of at least 85%

OR

« The product of the (unrounded) weighted school response rate with replacement
and the (unrounded) weighted student response rate of at least 75% (after
rounding to the nearest whole percent).

Countries in this category would be annotated with a “dagger”in the tables and
figures in international reports, and ordered by achievement as appropriate.

Category 3 Unacceptable sampling response rate even when replacement schools are included.
Countries that could provide documentation to show that they complied with TIMSS
sampling procedures and requirements but did not meet the requirements for
Category 1 or Category 2 would be placed in Category 3.

Countries in this category would appear in a separate section of the achievement
tables, below the other countries, in international reports. These countries would be
presented in alphabetical order.

Exhibits 9.8 through 9.15 present the school, classroom, student, and
overall participation rates and achieved sample sizes for each of the TIMSS 2007
participants. Almost all participants had excellent participation rates and
belonged in Category 1. At the fourth grade however, all participants achieved
the minimum acceptable participation rates, although Denmark, Scotland, the
United States, along with the state of Minnesota, did so only after including
replacement schools, and, therefore, their results were annotated with an obelisk
in the achievement exhibits in the international reports (Category 2). Despite
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efforts to secure full participation, the Netherlands’ school participation at
48 percent fell below the minimum requirement of 50 percent before using
replacements. However, given that this participation rate increased to 95 percent
after using replacements, it was decided during the adjudication that the results
for the Netherlands in the international reports would be annotated with a
double-obelisk, indicating that they nearly satisfied the guidelines for sample
participation rates.

At the eighth grade, England, Hong Kong SAR, Scotland, the United
States, and the state of Minnesota met the sampling requirements only after
including replacement schools, and, therefore, belonged in Category 2.
Morocco with an overall participation rate of 55 percent belonged in
Category 3. Mongolia did not provide the necessary documentation for
sampling, data collection, and scoring activities. Accordingly, its achievement
data were summarized in an appendix to the international reports.

e
.

AN
N b,

N w
L

179

TIMSS & PIRLS

International Study Center

Lynch School of Education, Boston College



180 CHAPTER 9: TIMSS 2007 SAMPLING WEIGHTS AND PARTICIPATION RATES

Exhibit 9.8 School Participation Rates and Sample Sizes - Fourth Grade

School School Number Number Number Total

Participation | Participation of AR e | e Number of Number
Before After Schools Replacement

Schools That EiSclcls

Original | Sample That That

Sample Participated RerCinates Participated

Countr . Schoolsin | in Original
untry Replacement | Replacement in ! ! 19!

(Weighted (Weighted Original
Percentage) | Percentage) Sample

Algeria 99% 99% 150 150 149 0 149
Armenia 93% 100% 150 148 143 5 148
Australia 99% 100% 230 229 226 3 229
Austria 98% 99% 199 197 194 2 196
Chinese Taipei 100% 100% 150 150 150 0 150
Colombia 93% 99% 150 143 132 10 142
Czech Republic 89% 98% 150 147 132 12 144
Denmark 71% 91% 150 150 105 32 137
El Salvador 99% 100% 150 148 146 2 148
England 83% 90% 160 159 131 12 143
Georgia 92% 100% 152 144 131 13 144
Germany 96% 100% 250 247 239 7 246
Hong Kong SAR 81% 84% 150 150 122 4 126
Hungary 93% 99% 150 145 135 9 144
Iran, Islamic Rep. of 100% 100% 240 224 224 0 224
Italy 91% 100% 170 170 155 15 170
Japan 97% 99% 150 150 145 3 148
Kazakhstan 99% 100% 150 141 140 1 141
Kuwait 100% 100% 150 150 149 0 149
Latvia 93% 97% 150 150 140 6 146
Lithuania 99% 100% 163 156 154 2 156
Morocco 81% 81% 226 224 184 0 184
Netherlands 48% 95% 150 148 72 69 141
New Zealand 97% 100% 220 220 213 7 220
Norway 88% 97% 150 150 131 14 145
Qatar 100% 100% 114 114 114 0 114
Russian Federation 100% 100% 206 206 206 0 206
Scotland 77% 94% 150 148 114 25 139
Singapore 100% 100% 177 177 177 0 177
Slovak Republic 98% 100% 184 184 181 3 184
Slovenia 92% 99% 150 150 138 10 148
Sweden 98% 100% 160 155 151 4 155
Tunisia 100% 100% 150 150 150 0 150
Ukraine 96% 96% 150 150 144 0 144
United States 70% 89% 300 290 202 55 257
Yemen 99% 100% 150 144 143 1 144
Alberta, Canada 99% 99% 150 148 146 0 146
British Columbia, Canada 98% 100% 150 150 147 3 150
Dubai, UAE 75% 75% 143 132 97 0 97
Massachusetts, US 92% 96% 50 49 45 2 47
Minnesota, US 53% 100% 50 50 30 20 50
Ontario, Canada 95% 96% 200 197 179 9 188
Quebec, Canada 97% 98% 200 192 185 1 186
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Exhibit 9.9 School Participation Rates and Sample Sizes - Eighth Grade

School Participation School Participation Number pumLey B Number of Total

Before Replacement After Replacement of Schools g::(l;g;:),l: :;fgi?('::lasl Replacement Number of
(Weighted (Weighted in Original 9 Schools That | Schools That

Original Sample That . . ..
Percentage) Percentage) Sample Gl Participated Participated Participated

Country

Algeria 99% 99% 150 150 149 0 149
Armenia 94% 100% 150 148 143 5 148
Australia 100% 100% 230 228 228 0 228
Bahrain 100% 100% 74 74 74 0 74
Bosnia and Herzegovina 100% 100% 150 150 150 0 150
Botswana 100% 100% 150 150 150 0 150
Bulgaria 94% 98% 170 166 158 5 163
Chinese Taipei 100% 100% 150 150 150 0 150
Colombia 96% 100% 150 148 142 6 148
Cyprus 100% 100% 67 67 67 0 67
Czech Republic 92% 100% 150 147 135 12 147
Egypt 99% 100% 237 233 231 2 233
El Salvador 99% 100% 150 145 143 2 145
England 78% 86% 160 160 126 11 137
Georgia 97% 100% 152 135 131 4 135
Ghana 100% 100% 163 163 163 0 163
Hong Kong SAR 73% 79% 152 152 112 8 120
Hungary 92% 99% 150 145 133 11 144
Indonesia 100% 100% 150 149 149 0 149
Iran, Islamic Rep. of 100% 100% 220 208 208 0 208
Israel 94% 97% 150 150 140 6 146
Italy 93% 100% 170 170 159 11 170
Japan 96% 97% 150 150 144 2 146
Jordan 100% 100% 200 200 200 0 200
Korea, Rep. of 100% 100% 150 150 150 0 150
Kuwait 97% 97% 163 163 158 0 158
Lebanon 81% 92% 150 148 120 16 136
Lithuania 98% 99% 150 144 141 1 142
Malaysia 100% 100% 150 150 150 0 150
Malta 100% 100% 60 59 59 0 59
Morocco 65% 65% 205 205 131 0 131
Norway 88% 93% 150 150 133 6 139
Oman 100% 100% 150 146 146 0 146
Palestinian Nat'l Auth. 100% 100% 155 148 147 1 148
Qatar 100% 100% 67 67 66 0 66
Romania 99% 99% 150 150 149 0 149
Russian Federation 100% 100% 210 210 210 0 210
Saudi Arabia 99% 99% 167 166 165 0 165
Scotland 74% 86% 150 150 109 20 129
Serbia 100% 100% 150 147 147 0 147
Singapore 100% 100% 164 164 164 0 164
Slovenia 92% 99% 150 150 138 10 148
Sweden 100% 100% 160 159 158 1 159
Syrian Arab Republic 100% 100% 150 150 150 0 150
Thailand 90% 100% 150 150 134 16 150
Tunisia 100% 100% 150 150 150 0 150
Turkey 100% 100% 150 146 146 0 146
Ukraine 98% 98% 150 150 146 0 146
United States 68% 83% 300 287 197 42 239
Basque Country, Spain 100% 100% 130 130 130 0 130
British Columbia, Canada 98% 100% 150 150 147 3 150
Dubai, UAE 79% 79% 122 115 88 0 88
Massachusetts, US 93% 98% 50 49 45 3 48
Minnesota, US 61% 98% 50 50 32 17 49
Ontario, Canada 90% 94% 200 191 168 8 176
Quebec, Canada 93% 93% 191 183 170 0 170

Note: In Bulgaria, the figures shown above are for eighth grade mathematics. The figures for the eighth grade science population are

as follows: 93%, 98%, 170, 142, 134, 5, and 139, respectively. @ 'ITIMSS g‘ ld)IlclLS
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Exhibit 9.10  Student Participation Rates and Sample Sizes - Fourth Grade

Within School Number of Number of
Student Sampled Students Number of | Number of | Number of | Number of
Country Participation Students in Withdrawn Students Students Students Students
(Weighted Participating from Class/ Excluded Eligible Absent Assessed
Percentage) Schools School
Algeria 97% 4,366 22 0 4,344 121 4,223
Armenia 96% 4,253 0 0 4,253 174 4,079
Australia 95% 4,511 78 105 4,328 220 4,108
Austria 98% 5,158 18 156 4,984 125 4,859
Chinese Taipei 100% 4,260 17 93 4,150 19 4,131
Colombia 98% 5,320 349 40 4,931 130 4,801
Czech Republic 94% 4,583 41 17 4,525 290 4,235
Denmark 94% 3,907 59 89 3,759 240 3,519
El Salvador 98% 4,467 202 0 4,265 99 4,166
England 93% 4,784 128 33 4,623 307 4,316
Georgia 98% 4,384 69 68 4,247 139 4,108
Germany 97% 5,464 78 9 5,377 177 5,200
Hong Kong SAR 96% 3,965 13 23 3,929 138 3,791
Hungary 97% 4,221 22 26 4,173 125 4,048
Iran, Islamic Rep. of 99% 3,939 53 2 3,884 51 3,833
Italy 97% 4,912 20 256 4,636 166 4,470
Japan 97% 4,677 7 20 4,650 163 4,487
Kazakhstan 100% 4,063 22 39 4,002 12 3,990
Kuwait 85% 4,468 439 0 4,029 226 3,803
Latvia 95% 4,188 2 10 4,176 268 3,908
Lithuania 94% 4,345 15 122 4,208 228 3,980
Morocco 96% 4,282 215 0 4,067 173 3,894
Netherlands 97% 3,608 152 9 3,447 98 3,349
New Zealand 96% 5,347 104 86 5,157 217 4,940
Norway 95% 4,462 21 143 4,298 190 4,108
Qatar 97% 7411 153 18 7,240 221 7,019
Russian Federation 98% 4,659 36 42 4,581 117 4,464
Scotland 94% 4,320 92 32 4,196 267 3,929
Singapore 96% 5,235 26 1 5,208 167 5,041
Slovak Republic 97% 5,269 47 64 5,158 195 4,963
Slovenia 95% 4,664 10 57 4,597 246 4,351
Sweden 97% 4,965 60 49 4,856 180 4,676
Tunisia 99% 4,242 50 10 4,182 48 4,134
Ukraine 97% 4,459 16 0 4,443 151 4,292
United States 95% 9,000 140 543 8,317 421 7,896
Yemen 98% 6,128 180 8 5,940 129 53811
Alberta, Canada 96% 4,557 105 222 4,230 193 4,037
British Columbia, Canada 96% 4,758 67 342 4,349 196 4,153
Dubai, UAE 91% 3,421 19 4 3,398 334 3,064
Massachusetts, US 96% 1,971 11 136 1,824 77 1,747
Minnesota, US 97% 2,034 23 101 1,910 64 1,846
Ontario, Canada 95% 3,903 34 194 3,675 179 3,496
Quebec, Canada 86% 4,645 34 78 4,533 648 3,885
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Exhibit9.11 Student Participation Rates and Sample Sizes - Eighth Grade

Within School Number of Number of
Student Sampled Students Number of | Number of | Number of | Number of
Country Participation Students in Withdrawn Students Students Students Students
(Weighted Participating from Class/ Excluded Eligible Absent Assessed
Percentage) Schools School
Algeria 96% 5,793 83 0 5,710 263 5,447
Armenia 96% 4,898 0 0 4,898 209 4,689
Australia 93% 4,549 84 37 4,428 359 4,069
Bahrain 97% 4,434 61 5 4,368 138 4,230
Bosnia and Herzegovina 98% 4,373 22 44 4,307 87 4,220
Botswana 99% 4,310 63 2 4,245 37 4,208
Bulgaria 96% 4,312 87 7 4,218 199 4,019
Chinese Taipei 99% 4,164 25 53 4,086 40 4,046
Colombia 98% 5,343 368 4 4,971 98 4,873
Cyprus 96% 4,755 41 139 4,575 176 4,399
Czech Republic 95% 5,182 41 12 5,129 284 4,845
Egypt 98% 6,906 151 1 6,754 172 6,582
El Salvador 98% 4,329 191 0 4,138 75 4,063
England 88% 4,768 153 15 4,600 575 4,025
Georgia 97% 4,533 139 48 4,346 168 4,178
Ghana 98% 5,678 270 0 5,408 114 5,294
Hong Kong SAR 96% 3,657 29 2 3,626 156 3,470
Hungary 97% 4,321 21 30 4,270 159 4111
Indonesia 97% 4,419 95 0 4,324 121 4,203
Iran, Islamic Rep. of 98% 4,140 95 0 4,045 64 3,981
Israel 94% 3,708 12 183 3,513 219 3,294
Italy 96% 4,873 40 231 4,602 194 4,408
Japan 93% 4,656 31 6 4,619 307 4,312
Jordan 96% 5,733 184 88 5,461 210 5,251
Korea, Rep. of 99% 4,358 36 19 4,303 63 4,240
Kuwait 87% 4,721 381 18 4,322 231 4,091
Lebanon 93% 4,062 0 0 4,062 276 3,786
Lithuania 91% 4,537 35 96 4,406 415 3,991
Malaysia 98% 4,589 33 0 4,556 90 4,466
Malta 95% 5,053 18 106 4,929 259 4,670
Morocco 85% 4,758 173 0 4,585 649 3,936
Norway 93% 5,085 17 78 4,990 363 4,627
Oman 99% 4,894 57 36 4,801 49 4,752
Palestinian Nat'l Auth. 98% 4,572 70 29 4,473 95 4,378
Qatar 97% 7,558 128 17 7,413 229 7,184
Romania 97% 4,447 119 12 4,316 118 4,198
Russian Federation 97% 4,706 42 51 4,613 141 4,472
Saudi Arabia 95% 4,515 1 3 4,511 268 4,243
Scotland 90% 4,700 137 19 4,544 474 4,070
Serbia 98% 4,246 16 78 4,152 107 4,045
Singapore 95% 4,828 37 0 4,791 192 4,599
Slovenia 93% 4,414 10 42 4,362 319 4,043
Sweden 94% 5,712 87 58 5,567 352 5,215
Syrian Arab Republic 96% 5,025 199 0 4,826 176 4,650
Thailand 99% 5,579 89 0 5,490 78 5412
Tunisia 98% 4,258 84 0 4,174 94 4,080
Turkey 98% 4,682 87 19 4,576 78 4,498
Ukraine 97% 4,598 27 0 4,571 147 4,424
United States 93% 8,447 202 272 7,973 596 7,377
Basque Country, Spain 98% 2,481 46 83 2,352 56 2,296
British Columbia, Canada 94% 4,836 129 146 4,561 305 4,256
Dubai, UAE 88% 3,625 17 6 3,602 407 3,195
Massachusetts, US 94% 2,093 23 56 2,014 117 1,897
Minnesota, US 95% 1,988 21 82 1,885 108 1,777
Ontario, Canada 95% 3,842 43 171 3,628 180 3,448
Quebec, Canada 85% 4,739 59 45 4,635 679 3,956

Note: In Bulgaria, the figures shown above are for eighth grade mathematics. The figures for the eighth grade science population are

as follows: 96%; 3,426; 69; 124; 3,233; 154; and 3,079, respectively. @ |TtIMtS'S I85~t1d’IICILtS
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Exhibit9.12 Unweighted school, Class, and Student Participation Rates - Fourth Grade

School School Overall Overall
S Participation | Participation 'Cl'ass : St.u.denF Participation | Participation

Before After Participation | Participation Before After

Replacement | Replacement Replacement | Replacement

Algeria 99% 99% 100% 97% 97% 97%
Armenia 97% 100% 100% 96% 93% 96%
Australia 99% 100% 100% 95% 94% 95%
Austria 98% 99% 99% 97% 95% 96%
Chinese Taipei 100% 100% 100% 100% 100% 100%
Colombia 92% 99% 100% 97% 90% 97%
Czech Republic 90% 98% 100% 94% 84% 92%
Denmark 70% 91% 99% 94% 65% 85%
El Salvador 99% 100% 100% 98% 96% 98%
England 82% 90% 100% 93% 77% 84%
Georgia 91% 100% 100% 97% 88% 97%
Germany 97% 100% 100% 97% 94% 96%
Hong Kong SAR 81% 84% 100% 96% 78% 81%
Hungary 93% 99% 100% 97% 90% 96%
Iran, Islamic Rep. of 100% 100% 100% 99% 99% 99%
Italy 91% 100% 100% 96% 88% 96%
Japan 97% 99% 100% 96% 93% 95%
Kazakhstan 99% 100% 100% 100% 99% 100%
Kuwait 99% 99% 100% 85% 85% 85%
Latvia 93% 97% 100% 94% 87% 91%
Lithuania 99% 100% 100% 95% 93% 95%
Morocco 82% 82% 100% 96% 79% 79%
Netherlands 49% 95% 97% 97% 46% 90%
New Zealand 97% 100% 100% 96% 93% 96%
Norway 87% 97% 100% 96% 83% 92%
Qatar 100% 100% 100% 97% 97% 97%
Russian Federation 100% 100% 100% 97% 97% 97%
Scotland 77% 94% 100% 94% 72% 88%
Singapore 100% 100% 100% 97% 97% 97%
Slovak Republic 98% 100% 100% 96% 95% 96%
Slovenia 92% 99% 100% 95% 87% 93%
Sweden 97% 100% 100% 96% 94% 96%
Tunisia 100% 100% 100% 99% 99% 99%
Ukraine 96% 96% 100% 97% 93% 93%
United States 70% 89% 100% 95% 66% 84%
Yemen 99% 100% 100% 98% 97% 98%
Alberta, Canada 99% 99% 100% 95% 94% 94%
British Columbia, Canada 98% 100% 100% 95% 94% 95%
Dubai, UAE 73% 73% 97% 90% 64% 64%
Massachusetts, US 92% 96% 100% 96% 88% 92%
Minnesota, US 60% 100% 100% 97% 58% 97%
Ontario, Canada 91% 95% 100% 95% 86% 91%
Quebec, Canada 96% 97% 99% 86% 82% 82%
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Exhibit9.13 Unweighted School, Class, and Student Participation Rates - Eighth Grade

School School Overall Overall
Fsrri Participation | Participation .Cl.ass : St.uFIenF Participation | Participation
Before After Participation | Participation Before After
Replacement | Replacement Replacement | Replacement
Algeria 99% 99% 100% 95% 95% 95%
Armenia 97% 100% 100% 96% 92% 96%
Australia 100% 100% 100% 92% 92% 92%
Bahrain 100% 100% 100% 97% 97% 97%
Bosnia and Herzegovina 100% 100% 100% 98% 98% 98%
Botswana 100% 100% 100% 99% 99% 99%
Bulgaria 95% 98% 100% 95% 91% 94%
Chinese Taipei 100% 100% 100% 99% 99% 99%
Colombia 96% 100% 100% 98% 94% 98%
Cyprus 100% 100% 100% 96% 96% 96%
Czech Republic 92% 100% 100% 94% 87% 94%
Egypt 99% 100% 100% 97% 97% 97%
El Salvador 99% 100% 100% 98% 96% 98%
England 79% 86% 100% 88% 69% 75%
Georgia 97% 100% 100% 96% 93% 96%
Ghana 100% 100% 100% 98% 98% 98%
Hong Kong SAR 74% 79% 100% 96% 71% 76%
Hungary 92% 99% 100% 96% 88% 96%
Indonesia 100% 100% 100% 97% 97% 97%
Iran, Islamic Rep. of 100% 100% 100% 98% 98% 98%
Israel 93% 97% 100% 94% 88% 91%
Italy 94% 100% 100% 96% 89% 95%
Japan 96% 97% 100% 93% 90% 91%
Jordan 100% 100% 100% 96% 96% 96%
Korea, Rep. of 100% 100% 100% 99% 99% 99%
Kuwait 97% 97% 100% 87% 84% 84%
Lebanon 81% 92% 100% 93% 76% 86%
Lithuania 98% 99% 100% 91% 89% 89%
Malaysia 100% 100% 100% 98% 98% 98%
Malta 100% 100% 100% 95% 94% 94%
Morocco 63% 63% 100% 86% 54% 54%
Norway 89% 93% 100% 93% 82% 86%
Oman 100% 100% 100% 99% 99% 99%
Palestinian Nat'l Auth. 99% 100% 100% 98% 97% 98%
Qatar 99% 99% 100% 97% 95% 95%
Romania 99% 99% 100% 97% 97% 97%
Russian Federation 100% 100% 100% 97% 97% 97%
Saudi Arabia 99% 99% 100% 94% 93% 93%
Scotland 73% 86% 100% 90% 65% 77%
Serbia 100% 100% 100% 97% 97% 97%
Singapore 100% 100% 99% 96% 95% 95%
Slovenia 92% 99% 100% 93% 85% 91%
Sweden 99% 100% 100% 94% 93% 94%
Syrian Arab Republic 100% 100% 100% 96% 96% 96%
Thailand 89% 100% 100% 99% 88% 99%
Tunisia 100% 100% 100% 98% 98% 98%
Turkey 100% 100% 100% 98% 98% 98%
Ukraine 97% 97% 100% 97% 94% 94%
United States 69% 83% 99% 93% 63% 77%
Basque Country, Spain 100% 100% 100% 98% 98% 98%
British Columbia, Canada 98% 100% 100% 93% 91% 93%
Dubai, UAE 77% 77% 99% 89% 67% 67%
Massachusetts, US 92% 98% 100% 94% 87% 92%
Minnesota, US 64% 98% 100% 94% 60% 92%
Ontario, Canada 88% 92% 100% 95% 84% 88%
Quebec, Canada 93% 93% 96% 85% 76% 76%

Note: In Bulgaria, the figures shown above are for eighth grade mathematics. The figures for the eighth grade science population are
as follows: 94%, 98%, 100%, 95%, 90%, and 93%, respectively.
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Exhibit 9.14 Weighted School, Class, and Student Participation Rates - Fourth Grade

School School Overall Overall
G Participation | Participation Fl.ass : St.ufien$ Participation | Participation

Before After Participation | Participation Before After

Replacement | Replacement Replacement | Replacement

Algeria 99% 99% 100% 97% 97% 97%
Armenia 93% 100% 100% 96% 90% 96%
Australia 99% 100% 100% 95% 94% 95%
Austria 98% 99% 99% 98% 96% 97%
Chinese Taipei 100% 100% 100% 100% 100% 100%
Colombia 93% 99% 100% 98% 91% 97%
Czech Republic 89% 98% 100% 94% 83% 92%
Denmark 71% 91% 99% 94% 66% 85%
El Salvador 99% 100% 100% 98% 97% 98%
England 83% 90% 100% 93% 77% 84%
Georgia 92% 100% 100% 98% 90% 98%
Germany 96% 100% 100% 97% 93% 96%
Hong Kong SAR 81% 84% 100% 96% 78% 81%
Hungary 93% 99% 100% 97% 90% 96%
Iran, Islamic Rep. of 100% 100% 100% 99% 99% 99%
Italy 91% 100% 100% 97% 88% 97%
Japan 97% 99% 100% 97% 94% 95%
Kazakhstan 99% 100% 100% 100% 99% 100%
Kuwait 100% 100% 100% 85% 85% 85%
Latvia 93% 97% 100% 95% 89% 92%
Lithuania 99% 100% 100% 94% 93% 94%
Morocco 81% 81% 100% 96% 77% 77%
Netherlands 48% 95% 98% 97% 46% 91%
New Zealand 97% 100% 100% 96% 93% 96%
Norway 88% 97% 100% 95% 83% 92%
Qatar 100% 100% 100% 97% 97% 97%
Russian Federation 100% 100% 100% 98% 98% 98%
Scotland 77% 94% 100% 94% 72% 88%
Singapore 100% 100% 100% 96% 96% 96%
Slovak Republic 98% 100% 100% 97% 95% 97%
Slovenia 92% 99% 100% 95% 87% 93%
Sweden 98% 100% 100% 97% 94% 97%
Tunisia 100% 100% 100% 99% 99% 99%
Ukraine 96% 96% 100% 97% 93% 93%
United States 70% 89% 100% 95% 66% 84%
Yemen 99% 100% 100% 98% 97% 98%
Alberta, Canada 99% 99% 100% 96% 94% 94%
British Columbia, Canada 98% 100% 100% 96% 94% 96%
Dubai, UAE 75% 75% 98% 91% 67% 67%
Massachusetts, US 92% 96% 100% 96% 88% 92%
Minnesota, US 53% 100% 100% 97% 52% 97%
Ontario, Canada 95% 96% 100% 95% 91% 92%
Quebec, Canada 97% 98% 100% 86% 83% 84%
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Exhibit9.15 Weighted School, Class, and Student Participation Rates - Eighth Grade

School School Overall Overall
Country Participation | Participation Fl.ass : St'u'dem': Participation | Participation

Before After Participation | Participation Before After

Replacement | Replacement Replacement | Replacement

Algeria 99% 99% 100% 96% 95% 95%
Armenia 94% 100% 100% 96% 90% 96%
Australia 100% 100% 100% 93% 93% 93%
Bahrain 100% 100% 100% 97% 97% 97%
Bosnia and Herzegovina 100% 100% 100% 98% 98% 98%
Botswana 100% 100% 100% 99% 99% 99%
Bulgaria 94% 98% 100% 96% 90% 94%
Chinese Taipei 100% 100% 100% 99% 99% 99%
Colombia 96% 100% 100% 98% 94% 98%
Cyprus 100% 100% 100% 96% 96% 96%
Czech Republic 92% 100% 100% 95% 87% 95%
Egypt 99% 100% 100% 98% 97% 98%
El Salvador 99% 100% 100% 98% 97% 98%
England 78% 86% 100% 88% 69% 75%
Georgia 97% 100% 100% 97% 95% 97%
Ghana 100% 100% 100% 98% 98% 98%
Hong Kong SAR 73% 79% 100% 96% 70% 75%
Hungary 92% 99% 100% 97% 89% 96%
Indonesia 100% 100% 100% 97% 97% 97%
Iran, Islamic Rep. of 100% 100% 100% 98% 98% 98%
Israel 94% 97% 100% 94% 88% 91%
Italy 93% 100% 100% 96% 89% 96%
Japan 96% 97% 100% 93% 90% 91%
Jordan 100% 100% 100% 96% 96% 96%
Korea, Rep. of 100% 100% 100% 99% 99% 99%
Kuwait 97% 97% 100% 87% 84% 84%
Lebanon 81% 92% 100% 93% 76% 85%
Lithuania 98% 99% 100% 91% 89% 90%
Malaysia 100% 100% 100% 98% 98% 98%
Malta 100% 100% 100% 95% 94% 94%
Morocco 65% 65% 100% 85% 55% 55%
Norway 88% 93% 100% 93% 82% 86%
Oman 100% 100% 100% 99% 99% 99%
Palestinian Nat'l Auth. 100% 100% 100% 98% 98% 98%
Qatar 100% 100% 100% 97% 97% 97%
Romania 99% 99% 100% 97% 97% 97%
Russian Federation 100% 100% 100% 97% 97% 97%
Saudi Arabia 99% 99% 100% 95% 94% 94%
Scotland 74% 86% 100% 90% 66% 77%
Serbia 100% 100% 100% 98% 98% 98%
Singapore 100% 100% 99% 95% 95% 95%
Slovenia 92% 99% 100% 93% 85% 92%
Sweden 100% 100% 100% 94% 93% 94%
Syrian Arab Republic 100% 100% 100% 96% 96% 96%
Thailand 90% 100% 100% 99% 88% 99%
Tunisia 100% 100% 100% 98% 98% 98%
Turkey 100% 100% 100% 98% 98% 98%
Ukraine 98% 98% 100% 97% 95% 95%
United States 68% 83% 99% 93% 63% 77%
Basque Country, Spain 100% 100% 100% 98% 98% 98%
British Columbia, Canada 98% 100% 100% 94% 92% 94%
Dubai, UAE 79% 79% 99% 88% 69% 69%
Massachusetts, US 93% 98% 100% 94% 88% 92%
Minnesota, US 61% 98% 100% 95% 58% 93%
Ontario, Canada 90% 94% 100% 95% 86% 89%
Quebec, Canada 93% 93% 97% 85% 77% 77%

Note: In Bulgaria, the figures shown above are for eighth grade mathematics. The figures for the eighth grade science population are
as follows: 93%, 98%, 100%, 96%, 89%, and 94%, respectively.
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9.4 Trends in Student Populations

Because an important goal of the TIMSS 2007 assessment was to measure
changes in students’ mathematics achievement since 1995, it was important
to track any changes in population composition and coverage since then
that might be related to student achievement. Exhibits 9.16 and 9.17 present,
for each TIMSS participant, four attributes of the fourth grade populations
sampled in 2007, 2003, and 1995 and the eighth grade populations sampled
in 2007, 2003, 1999, and 1995: number of years of formal schooling, average
student age at time of testing, percentage of students excluded from the
assessment, and overall sampling participation rate (after replacement). Most
countries and provinces were very similar with regard to these attributes
across the three TIMSS cycles at fourth grade and four cycles at eighth grade,
although there have been changes in some countries in the age and grade
structure of the assessed populations, and in the exclusion rate.

Although Australia, since 2003, has tested only fourth grade students
for the fourth grade population and only eighth grade students for the
eighth grade population, in 1995 the younger assessment population
contained fourth grade students from some states and fifth grade students
from other states, and similarly the older population contained a mixture
of eighth and ninth grade students. Because of this, Australian students
were somewhat older, on average, in 1995. The Russian Federation and
Slovenia have undergone structural changes in the age at which children
enter schools that are reflected in their samples. In 2003, the Russian fourth
grade sample contained third-grade students from some regions and fourth-
grade students from others, whereas all students were in fourth grade in
2007. At the eighth grade, there was still a mixture of seventh and eighth
grade students in 2007, although with proportionally more eighth grade
students, and correspondingly a higher average age. Slovenia is in transition
towards having all children begin school at an earlier age so that they all
will have four years of primary schooling at the fourth grade instead of
three years, as was the case in 2003. At eighth grade, the transition was not
complete in 2007.

In general, the exclusion rates do not exceed the TIMSS 2007 guidelines
of 5 percent, and have not changed very much across assessments for most
countries. Also, in most cases, the exclusion rates have decreased. However,
the student exclusion rate was higher in 2007 than in previous assessments at
fourth grade in the United States, the state of Minnesota, and the provinces
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of Alberta and Quebec, and at eighth grade in Serbia, the United States, and
the Canadian provinces of British Columbia and Quebec.

Exhibit9.16  Trends in Student Populations - Fourth Grade

Average Age at Time Overall Participation Rates

Overall Exclusion Rates

Years of Formal Schooling*

Country of Testing (After Replacement)
Armenia 4 4 10.6 10.9 3.4% 2.9% 96% 90%

Australia 4 4 4or5 9.9 99 10.2 4.0% 2.7% 1.8% 95% 85% 66%
Austria 4 4 10.3 10.5 5.0% 2.8% 97% 69%
Chinese Taipei 4 4 10.2 10.2 2.8% 3.1% 100% 99%

Czech Republic 4 4 103 10.4 4.9% 4.1% 92% 86%
England 5 5 5 10.2 10.3 10.0 2.1% 1.9% 12.1% 84% 76% 83%
Hong Kong SAR 4 4 4 10.2 10.2 10.1 5.4% 3.8% 2.7% 81% 83% 83%
Hungary 4 4 4 10.7 10.5 10.4 4.4% 8.1% 3.8% 96% 93% 92%
Iran, Islamic Rep. of 4 4 4 10.2 10.4 10.5 3.0% 5.7% 13% 99% 98% 97%
Italy 4 4 9.8 9.8 5.3% 4.2% 97% 97%

Japan 4 4 4 10.5 10.4 10.4 1.1% 0.8% 3.0% 95% 97% 92%
Latvia 4 4 4 11.0 1.1 10.5 4.6% 4.4% 2.1% 92% 88% 69%
Lithuania 4 4 10.8 109 5.4% 4.6% 94% 87%

Morocco 4 4 10.6 11.0 1.4% 2.2% 77% 81%

Netherlands 4 4 4 10.2 10.2 10.3 4.8% 5.2% 4.4% 91% 84% 59%
New Zealand 45-55  45-55  45-55 10.0 10.0 10.0 5.4% 4.0% 1.3% 96% 93% 95%
Norway 4 4 4 9.8 9.8 9.9 5.1% 4.4% 3.1% 92% 88% 91%
Russian Federation 4 Jord 10.8 10.6 3.6% 6.8% 98% 97%

Scotland 5 5 5 9.8 9.7 9.7 4.5% 1.5% 6.7% 88% 77% 76%
Singapore 4 4 4 10.4 103 103 1.5% 0.0% 0.0% 96% 98% 98%
Slovenia 4 3ord 3 9.8 9.8 9.9 2.1% 1.3% 1.9% 93% 91% 77%
Tunisia 4 4 10.2 10.4 2.9% 0.9% 99% 99%

United States 4 4 4 103 10.2 10.2 9.2% 5.1% 4.7% 84% 78% 80%
Alberta, Canada 4 4 9.8 10.0 7.6% - 94% 91%
Minnesota, US 4 4 10.3 10.3 8.3% - 97% -
Ontario, Canada 4 4 4 9.8 9.8 9.9 6.3% 4.8% - 92% 90% 92%
Quebec, Canada 4 4 4 10.1 10.1 103 6.4% 3.6% - 84% 91% 81%

* Represents years of schooling counting from the first year of ISCED Level 1.
A dash (<) indicates comparable data are not available.
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Exhibit9.17 Trends in Student Populations - Eighth Grade

Years of Formal Schooling* Average Age at Time of Testing

Country

I I N 2 I S
Armenia 8 8 149 14.9
Australia 8 8 8or9 13.9 139 14.2
Bahrain 8 8 14.1 14.1
Botswana 8 8 149 15.1
Bulgaria 8 8 8 8 149 14.9 14.8 14.0
Chinese Taipei 8 8 8 14.2 142 142
Colombia 8 8 145 145
Cyprus 8 8 8 8 13.8 13.8 13.8 13.7
Czech Republic 8 8 8 144 144 144
Egypt 8 8 14.1 144
England 9 9 9 9 14.2 143 14.2 14.0
Ghana 8 8 15.8 15.5
Hong Kong SAR 8 8 8 8 14.4 14.4 14.2 14.2
Hungary 8 8 8 8 14.6 14.5 14.4 143
Indonesia 8 8 8 143 145 14.6
Iran, Islamic Rep. of 8 8 8 8 14.2 14.4 14.6 14.6
Israel 8 8 8 14.0 14.0 14
Italy 8 8 8 13.9 13.9 14.0
Japan 8 8 8 8 145 144 144 14.4
Jordan 8 8 8 14.0 139 14.0
Korea, Rep. of** 8 8 8 8 143 14.6 144 14.2
Lebanon 8 8 144 14.6
Lithuania** 8 8 85 8 14.9 14.9 15.2 143
Malaysia 8 8 8 143 143 144
Norway 8 8 8 13.8 138 13.9
Palestinian Nat'l Auth. 8 8 14.0 14
Romania 8 8 8 8 15.0 15.0 14.8 14.6
Russian Federation Tor8 Tor8 Tor8 Tor8 14.6 14.2 141 14.0
Scotland 9 9 9 13.7 13.7 13.7
Serbia 8 8 149 149
Singapore 8 8 8 8 144 143 144 145
Slovenia Tor8 Tor8 7 13.8 138 13.8
Sweden 8 8 8 14.8 14.9 14.9
Thailand 8 8 143 14.5
Tunisia 8 8 8 14.5 14.8 14.8
United States 8 8 8 8 143 14.2 14.2 14.2
Basque Country, Spain 8 8 141 14.1
British Columbia, Canada 8 8 139 139
Massachusetts, US 8 8 14.2 14.1
Minnesota, US 8 8 143 143
Ontario, Canada 8 8 8 8 13.8 138 139 14.0
Quebec, Canada 8 8 8 8 14.2 142 143 14.5

Note: In Bulgaria, the figures refer to the eighth grade mathematics population. Trends are not reported for their science population.
* Represents years of schooling counting from the first year of ISCED Level 1.
** Lithuania tested the same cohort of students as other countries, but later in 1999, at the beginning of the next school year. Korea tested the same cohort of students as
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