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Introduction

TIMSS and PIRLS 2011: Relationships 
Among Reading, Mathematics, and 
Science Achievement—Implications for 
Early Learning

Ina V.S. Mullis and Michael O. Martin

Background Descriptions of TIMSS and PIRLS

TIMSS (Trends in International Mathematics and Science Study) 

is an international assessment of mathematics and science at the 

fourth and eighth grades that has been conducted every four 

years since 1995, with the most recent assessment in 2011. In 

total, more than 600,000 students participated in TIMSS 2011. 

Countries and regional benchmarking entities could participate 

in the fourth grade assessment, the eighth grade assessment, 

or both: fifty-two countries and seven benchmarking 

entities participated in the fourth grade assessment, and
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45 countries and 14 benchmarking entities participated in the eighth grade 
assessment. Also, several countries, where fourth and eighth grade students 
were expected to �nd the TIMSS assessments too di�cult, assessed their sixth 
and ninth grade students. 

�e TIMSS 2011 achievement results were reported in two companion 
publications, the TIMSS 2011 International Results in Mathematics (Mullis, 
Martin, Foy, & Arora, 2012) and the TIMSS 2011 International Results in Science 
(Martin, Mullis, Foy, & Stanco, 2012). �ese reports summarized mathematics 
and science achievement at the fourth and eighth grades, documented trends 
in achievement over time for participants in previous TIMSS assessments, 
and related achievement to the rich array of information about students’ 
characteristics and attitudes as well as their home, school, and classroom 
contexts for learning.

PIRLS (Progress in International Reading Literacy Study) is an 
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di�erent systems of education. TIMSS and PIRLS are directed by IEA’s TIMSS 
& PIRLS International Study Center at Boston College.

Introduction to the Current Report

In 2011, the TIMSS and PIRLS data collection schedules came into alignment 
for the �rst time in the history of these international assessments.  �is provided 
countries with the opportunity to assess their fourth grade students in three 
fundamental curricular areas: mathematics, science, and reading. However, 
more pertinent to the present report, 34 countries and three benchmarking 
entities took advantage of this unique opportunity to assess the same students 
in all three subjects. Equally important, because the PIRLS assessment includes 
a parent questionnaire that provides information describing students’ home 
environments and supports for learning, this home environment information 
was available for the first time with TIMSS data as well. Taken together, 
the fourth grade students in these 34 countries and three benchmarking 
participants have achievement data in the three core academic areas—reading, 
mathematics, and science—accompanied by an extensive array of background 
questionnaire data about the home, school, and classroom contexts for learning 
these three subjects.1

Having data on the same students makes it possible to conduct a range of 
investigations of the important characteristics of home and school in�uencing 
early learning, while controlling for extraneous factors. Researchers can apply a 
variety of modeling techniques to explore these important issues by examining 
the interrelationships among their underlying components. To facilitate this 
research, the TIMSS & PIRLS International Study Center created a special 
international database including only fourth grade students assessed in all three 
subjects, and achievement scores in reading, mathematics, and science were 
estimated based on a multidimensional scaling or reading, mathematics, and 

1 The TIMSS 2011 fourth grade mathematics and science assessment frameworks were organized around a content 
dimension (number, geometric shapes and measures, and data display in mathematics; life science, physical science, 
and earth science in science), and a cognitive dimension (knowing, applying, and reasoning for both mathematics 
and science). Given the frameworks broad coverage, the assessment item pools were necessarily large—175 items 
in mathematics, and 217 in science—with about half being multiple choice and half constructed response.  TIMSS 
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science together (Foy, 2013). �e purpose of the special database is to have the 
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 Students performing at the High International Benchmarks in all three 
subjects are very accomplished fourth grade students—able to read relatively 
complex materials with in-depth understanding, solve a variety of mathematics 
problems, and show familiarity with a range of scienti�c information. �ese 
students have developed an extremely solid basis for further learning and are 
well positioned to take advantage of future educational opportunities.  However, 
the TIMSS and PIRLS 2011 data provide evidence that it is a very challenging 
task to educate students to the level of the high benchmarks by the fourth grade. 
Only Singapore had more than half of its students reach the high benchmark 
in all three subjects, and only two more countries, Chinese Taipei and Finland, 
had at least half of their fourth grade students reach the high benchmark in 
each subject separately. 

More than half the countries, however, were successful in educating 90 
percent of more of their students to the Low International Benchmark in all 
three subjects. These students showed that they can read and comprehend 
facts, read a variety of simple graphs and tables, know simple mathematics 
(such as adding, subtracting, and basic geometric �gures), and know science 
facts about health, ecosystems, and animals. Although these students have 
lower achievement than those at the high level, they do have a well-rounded 
foundation in core concepts and skills that provides a good basis for further 
learning. In comparison, students who have not learned the basic fundamentals 
of reading, mathematics, and science by the end of their fourth year of schooling 
may be at some risk for future academic success. 

�e pro�les across countries of the percentages of fourth grade students 
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content domains specify that students should be able to solve routine and 
non-routine problems set in everyday contexts and conduct inquiries about 
various phenomena. Understanding the descriptions of the situations for these 
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participant, the relationship between fourth grade students’ reading ability as 
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and occupation or earnings. Also, a great deal of research on child development 
has highlighted the importance of home environments that stimulate the 
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