TRENDS IN INTERNATIONAL MATHEMATICS AND SCIENCE STUDY PROGRESS IN INTERNATIONAL READING LITERACY STUDY

TIMSS&PIRLS

TIMSS and PIRLS 2011:

Relationships Among Reading, Mathematics,
and Science Achievement af the

Fourth Grade —Implications for Early Learning

Edited by Michael O. Martin and Ina V.S. Mullis

@i TIMSS & PIRLS
1@*7*! g, International Study Center
NN Lynch School of Education, Boston College







TRENDS IN INTERNATIONAL MATHEMATICS AND SCIENCE STUDY PROGRESS IN INTERNATIONAL READING LITERACY STUDY

TIMSS & PIRLS

TIMSS and PIRLS 2011:

Relationships Among Reading, Mathematics,
and Science Achievement at the

Fourth Grade—Implications for Early Learning

Edited by Michael O. Martin and Ina V.S. Mullis

& TIMSS & PIRLS

p, International Study Center

Lynch School of Education, Boston College




tel: +1-617-552-1600

fax: +1-617-552-1203

e-mail: timssandpirls@bc.edu
timssandpirls.bc.edu

Boston College is an equal opportunity, affirmative action employer.
Printed and bound in the United States.




Contents

Introduction. . . . . . . . . . . . . .o o o .. o1

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 IMSS and PIRLS . . . . . . . . . . . . 1
Infroduction to the Current Report. . . . . . . . . . . . . . . . 3

Profiles of Achievement in Reading,
Mathematics, and Science . . . . . . . . . . . . . . . . . . 4

Impact of Reading Ability on Mathematics and Science Achievement:

An Analysis by ltem Reading Demonds . . . . . . . . . . . . . . 5
What are the Characteristics of Effective Schools in Reading, Mathematics,

and Science? . . . . ... LT
Home Support for Literacy and Numeracy Achievement . . . . . . . . 8
Summary . . . . . . . . . . . . ... ... ... .. oo0
References . . . . . . . . . . . . . . . . . . . . . . .Mn

Chapter1 . . . . . . . . . . . . . . ... .. ...13

Profiles of Achievement Across Reading, Mathematics, and
Science at the Fourth Grade

Ina V.S. Mullis
Overview . . . . . . . . . . . .. ..o s
The TIMSS and PIRLS 2011 International Benchmarks at the Fourth Grade . . . 15
Profiles of Achievement Across the International Benchmarks . . . . . . . 18
Countries at the FourthGrade . . . . . . . . . . . . . . . . .2
Countries at the Sixth Grade. . . . . . . . . . . . . . . . . .56
Benchmarking Parficipants .. . . . . . . . . . . . . . . . .56
Summary . . . . . . . . . . . . . . . . . . . . . . . .58

TIMSS & PIRLS

a), |nternational Study Center

Lynch School of Education, Boston College TIMSS AND PIRLS 2011 RELATIONSHIPS REPORT




Chapter2 . . . . . . . . . . . . . .. ... ....67

The Impact of Reading Ability on TIMSS Mathematics and Science
Achievement at the Fourth Grade: An Analysis by ltem
Reading Demands

Ina V.S. Mullis, Michael O. Martin, and Pierre Foy
Infroduction . . . . . . . . . . . . . ... 67
Overviewof Study . . . . . . . . . . . . . . . . . . . . .69

Categorizing the TIMSS Fourth Grade Mathematics and Science Items
According to Reading Demaonds . . . . . . . . . . . . . . . .69

Holistic Evaluation of the Level of Reading Demands in the TIMSS 2011
Fourth Grade Items. . . . . . . . . . . . . . . . . . . . .70

Empirical Data About the Reading Difficulty Factors
Presentin Eachltem . . . . . . . . . . . . . . . . . . . .72

Discriminant Function Analysis . . . . . . . . . . . . . . . . .74

Characteristics of Reading Demands in the
TIMSS 2011 Fourth Grade Items . . . . . . . .+ .+ « .+ « . . . 75

Interaction Between the Levels of Reading Demands and the TIMSS 2011
Content and Cognitive Domains atf the Fourth Grade . . . . . . . . . 82

Generalizability Across Countries of the ltem Categorizations According Low,
Medium, and

High Reading Demands . . . . . . . . . . . . . . . . . . . 86
The Impact of Reading Ability on TIMSS Achievement for ltems with Low,

Medium, and High Reading Demond . . . . . . . . . . . . . 87
Consideringthe Results . . . . . . . . . . . . . . . . . . .106
References . . . . . . . . . . . . . . . . . . . . . . .08

Chapterd . . . . . . . . . . .. . ... ... .. 109

Effective Schools in Reading, Mathematics, and Science
at the Fourth Grade

Michael O. Martin, Pierre Foy, Ina V.S. Mullis, and Laura M. O'Dwyer

Infroduction . . . . . . . . . . . . . . . . .. . . .. 109
School Effectiveness Analyses . . . . . . . . . . . . . . . . .1
A Strong Conceptual Model. . . . . . . . . . . . . . . . . .12
Measures of School Effectiveness . . . . . . . . . . . . . . . .15
Examining the Effects of Student Home Environment. . . . . . . . . 121
The School Effectiveness Analysis . . . . . . . . . . . . . . . .123
Results. . . . . . . . . . . . . . ... ... 26
Summary . . . . . . . . . . . . . . . . . . . . . . . .3
References . . . . . . . . . . . . . . . . . . . . . . .178

RN TIMSS & PIRLS

 International Study Center

Lynch School of Education, Boston College

TIMSS AND PIRLS 2011 RELATIONSHIPS REPORT



Chapter4 . . . . . . . . . . . . . ... .. ... 18]

Effects of Home Background on Student Achievement in Reading,
Mathematics, and Science at the Fourth Grade

Jan-Eric Gustafsson, Kajsa Yang Hansen, and Monica Rosén
University of Gothenburg, Sweden
Infroduction . . . . . . . . . . . . . . . . . . . . . . .81

Relationships Between Student Background Factors

and Achievement . . . . . . . . . . . . . . . . . . . . .183
Results from Previous PIRLS Path Analyses . . . . . . . . . . . . .191
Results from the Common Model for Pooled Data. . . . . . . . . . .206

Overall Description of Results from Country by

Country Analyses . . . . . . . . . . . . ... 212
CountryResults . . . . . . . . . . . . . . . . . . . . . .23
Discussion of the Empirical Findings . . . . . . . . . . . . . . .24
Limitations and Future Research . . . . . . . . . . . . . . . .246
Conclusion . . . . . . L0247
References . . . . . . . . . . . . . . . . . . . . . . .28

TIMSS & PIRLS

‘M), |nternational Study Center

Lynch School of Education, Boston College TIMSS AND PIRLS 2011 RELATIONSHIPS REPORT 11







TIMSS and PIRLS 201 1: Relationships
Among Reading, Mathematics, and
Science Achievement—Implications for
Early Learning

.In
total, IMSS 2011.

Countries and reg g 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 find the TIMSS assessments too difficult, assessed their sixth
and ninth grade students.

The 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). These 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
international assessment of reading comprehension at the fourth grade that
has been conducted every five years since 2001. In total, approximately 325,000
students participated in PIRLS 2011, including countries assessing students
at the sixth as well as the fourth grades, regional participants or language
benchmarking efforts, and prePIRLS (an easier version of PIRLS) for students
who are still developing their reading skills. Forty-five countries assessed fourth
grade students in 2011.

The PIRLS 2011 results were published in PIRLS 2011 International Results
in Reading (Mullis, Martin, Foy, & Drucker, 2012). This report, which is similar
to the TIMSS 2011 volumes for mathematics and science, contains the 2011
reading achievement results for the participating countries and benchmarking
entities, shows trends over time for the countries and benchmarking entities
that also participated in previous assessments, and relates reading achievement
to a number of home, school, and classroom contexts for learning to read.
Full details of the methodology underpinning TIMSS and PIRLS in 2011 are
presented in Methods and Procedures in TIMSS and PIRLS 2011 (Martin &
Mullis, 2012).

Both TIMSS and PIRLS 2011 continue series of international assessments
in mathematics, science, and reading conducted by the International Association
for the Evaluation of Educational (IEA). IEA pioneered international
comparative assessments of educational achievement in the 1960s to gain a
deeper understanding of the effects of policies and practices across countries’
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different 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 first time in the history of these international assessments. This 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.!

Having data on the same students makes it possible to conduct a range of
investigations of the important characteristics of home and school influencing
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
2011 also collected extensive information about students’ home supports and school environments for learning. The
questionnaires given to students, teachers, schools, and parents yielded nearly 20 context questionnaire scales about
learning and teaching mathematics and science.

PIRLS assesses two purposes for reading that account for most of the reading done by students in and out of school:
for literary experience and to acquire and use information. Within each of these two major purposes four comprehension
processes are assessed: retrieving, inferencing, integrating, and evaluating. PIRLS gives students reading passages
(texts) approximately 800 words in length and asks them 13-16 questions about each passage. PIRLS 2011 contained 10
passages (5 for each purpose) and 135 questions in total. The PIRLS achievement scale was used to summarize students’
performance on the assessment questions. PIRLS also included questionnaires given to students, teachers, schools, and
parents that were developed in parallel to those administered with TIMSS. Like TIMSS, the PIRLS background data yielded
nearly 20 context questionnaire scales about students’ attitudes toward reading as well their supports and instructional
experiences in learning to read.
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science together (Foy, 2013). The purpose of the special database is to have the
most appropriate basis for studying relationships among reading, mathematics,
and science teaching and learning. The three separate international reports
referenced above, and the separate international databases for TIMSS 2011
mathematics and science (Foy, Arora, & Stanco, 2013) and for PIRLS 2011
reading (Foy & Drucker, 2013) should be used for information about the results
in one or another of the three subjects assessed in 2011.

It is anticipated that the primary value of this special TIMSS and PIRLS
2011 data will be realized through in-depth national research, as participating
countries use the data for school improvement at the primary level. The intention
of this initial book examining relationships among reading, mathematics, and
science teaching and learning is to illustrate the potential of the special TIMSS
and PIRLS 2011 database and to make some headway in the analysis process.
To this end, the book includes four very different analyses as described in the
following sections.

Profiles of Achievement in Reading,
Mathematics, and Science

In examining the relationships among students’ achievement in reading,
mathematics, and science, a good starting place is to look at whether primary
schools are providing students with a thorough grounding in these core subjects,
and establishing a solid foundation for later learning. The first chapter in the
book sets the stage for the following three chapters by examining patterns
of achievement in reading, mathematics, and science within each of the
34 countries and 3 benchmarking entities.

For each TIMSS and PIRLS 2011 participant, achievement is profiled at
the TIMSS and PIRLS High International Benchmark and Low International
Benchmark, by providing the percentages of students reaching these benchmarks
in all three subjects as well as in each of the three subjects separately.? The data
also are shown graphically in displays that simultaneously show the results in
all three subject areas. These graphics show at a glance which countries are
most successful in educating their fourth grade students to high levels, and
whether countries are equally successful across all three subjects. Interestingly,
most countries are more successful in one or two of the subjects than another,
especially when it comes to educating substantial percentages of students to
high levels.

2 The Advanced, High, Intermediate, and Low International Benchmarks are specific points on the TIMSS and PIRLS
achievement scales. As described in Chapter 1, TIMSS and PIRLS use a scale anchoring procedure to describe what
students scoring at these benchmarks know and can do.

TIMSS AND PIRLS 2011 RELATIONSHIPS REPORT
INTRODUCTION




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 scientific information. These
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 figures), 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.

The profiles across countries of the percentages of fourth grade students
reaching high and basic levels of achievement help to situate countries with
respect to their relative performance in reading, mathematics, and science. In
addition, these profiles provide a good foundation for considering the results
of the more complicated analyses presented in the subsequent three chapters.

Impact of Reading Ability on Mathematics and Science
Achievement: An Analysis by Item Reading Demands

The TIMSS 2011 Assessment Frameworks (Mullis, Martin, Ruddock, O'Sullivan,
& Preuschoft, 2009), developed collaboratively with the participating countries
through a series of reviews, describe the mathematics and science content
and cognitive processes that were to be assessed. Both the mathematics and
science frameworks require assessing rather sophisticated reading demands
even at the fourth grade. For example, topics in the mathematics and science
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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
types of problems necessarily involves reading. Moreover, in mathematics,
the Data Display content area is based on “reading and interpreting” tables,
pictographs, bar graphs, and pie charts as well as creating such data displays. The
science framework requires comprehending descriptions of experiments and
investigations as well as a variety of models and diagrams. Finally, and perhaps
most importantly, both mathematics and science can be generally regarded as
specialized languages with their own technical vocabularies.

In developing items to assess student achievement in mathematics and
science, TIMSS makes every effort to avoid unnecessary reading so that the
language used is no more complex than necessary to frame the question (and
responses for multiple choice items). However, inevitably the assessment items
in both mathematics and science assessments vary considerably in the reading
demands they place on students. Reading requirements can be quite minimal,
as in items requiring students to complete a calculation or identify the smallest
or largest quantity, and most of these items are short. However, some items
can have more substantial reading demands, as in those requiring students to
understand a description of a science experiment or phenomenon and then
apply their knowledge or explain their reasoning.

The availability of PIRLS 2011 data on reading achievement provided an
ideal opportunity to investigate the relationship between reading ability and
the reading demands of the TIMSS 2011 fourth grade mathematics and science
assessment items. Fourth grade students are likely to be at a disadvantage in
learning mathematics and science as well as demonstrating high performance
on the TIMSS assessment if they lack reading skills.

Essentially, the study examined the hypothesis that students with high
reading ability would not be impacted by the level of reading demands in the
TIMSS items, but that poorer readers would score lower on the items with
highest reading demands than on the items with the lowest reading demands.

Essentially, a coding scheme was used to categorize the TIMSS mathematics
and science items into groups (low, medium, and high) in terms of the reading
demands they place on the student. The coding scheme evaluated each item in
terms of length, technical vocabulary, and density of graphical displays (pictorial
representations, models, tables, and graphs). The basic approach used in the
analysis was to examine, for each participating country and benchmarking
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participant, the relationship between fourth grade students’ reading ability as
measured by PIRLS and their performance on TIMSS items with increasing
levels of reading demands.

The methods used to evaluate the reading demands of the items provided
additional insight into the TIMSS items from the perspective of “mathematics
reading” and “science reading.” Although the total number of words was the
strongest factor, technical vocabulary and complicated diagrams also contribute
to reading demands. The most significant contribution, however, was gaining a
deeper understanding of the interconnectedness among curriculum coverage,
instructional emphasis, cognitive processing, and reading ability and the
challenges in trying to disentangle the various roles they have in affecting
student achievement. The results varied from country to country and even
between mathematics and science within countries, yet there was support for the
idea that more reading demands can make the fourth grade TIMSS items more
challenging for weaker readers even in the context of variation in curriculum
coverage and that assessing more complex cognitive processing often involves
more reading.

What are the Characteristics of Effective Schools in
Reading, Mathematics, and Science?

In order to address this question, school effectiveness analyses were conducted
to study what makes schools successful, beyond having a majority of students
in attendance from advantaged socioeconomic backgrounds. From an analytic
perspective, school effectiveness studies make use of multilevel modeling in
order to analyze the relationship between school factors and achievement after
controlling for the influences of students” home backgrounds.

The research in this chapter began with a strong conceptual model of
school effectiveness based on the existing body of school effectiveness research
and the factors that influenced school quality as documented in the TIMSS
2011 and PIRLS 2011 International Reports. According to the conceptual
model, an effective school was safe and orderly, supported academic success,
had adequate facilities and equipment, was staffed with well-prepared teachers,
had well-resourced classrooms, and provided effective instruction. From the
vast amount of contextual background data available in TIMSS and PIRLS 2011,
eventually eleven context questionnaire scales were combined into five robust
school effectiveness measures that were available in parallel across reading,
mathematics, and science: three measures of effective school environment, and
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two measures of effective school instruction. The Home Background Control
model also included two measures: the Home Resources for Learning scale,
and an index of students’ ability to do numeracy and literacy tasks when they
started school.

Separately for each country—and for reading, mathematics, and science
within each country—a series of multilevel regression models were formulated.
These models were used to describe how the school explanatory measures
were associated with achievement, both before and after controlling for home
background at the student and school level.

Although there was variation from country to country, the Home
Background Control model was successful in capturing the relationship
between home background and students’ achievement in reading, mathematics,
and science in every country, with the Home Resources for Learning variable
the strongest predictor. In fact, 16 of the participants had just one significant
predictor after controlling for home background.

The school variables posited by the conceptual model were positively
correlated with student achievement in most countries, providing support
for the validity of the model. After controlling for home background, of the
school environment variables, Schools Are Safe and Orderly was related
to higher achievement in at least one subject in 15 countries, and Schools
Support Academic Success in 10 countries. Students Engaged in Reading,
Mathematics, and Science Lessons was the most powerful school instruction
variable, related to higher achievement in at least one subject in 15 countries,
again after controlling for home background. All in all, a school that was safe
and orderly, promoted academic excellence, and provided engaging instruction,
could be considered to have several important characteristics for effectiveness.

It should be realized, however, that countries with little or no differences
from school to school in student achievement (including at least seven in
this research) provide little scope for an effective school analysis of the type
described here. Factors such as the ones considered in this research are still
important school factors for supporting high student achievement, but an
analysis focused on differences between schools cannot show evidence of their
effects.

Home Support for Literacy and Numeracy Achievement

One of the most stable findings in educational research is the impact of
students’ background on achievement, especially parents’ level of education

TIMSS AND PIRLS 2011 RELATIONSHIPS REPORT
INTRODUCTION




and occupation or earnings. Also, a great deal of research on child development
has highlighted the importance of home environments that stimulate the
development of early literacy skills. Consistent with this research, in each
PIRLS assessment cycle the PIRLS home background data have shown a strong
positive association between student reading achievement at the fourth grade
and home educational resources, parents’ emphasis on early literacy activities,
and children’s literacy skills when entering school.

Although there has been less research conducted about early numeracy
skills, this is an area of growing interest. Therefore, the PIRLS 2011 Home
Background Questionnaire, which was administered to parents of students who
participated in both TIMSS and PIRLS, was designed also to collect data on early
numeracy activities and children’s numeracy skills upon entering school. The
literacy and numeracy background data, in association with students’ reading,
mathematics, and science achievement, provide an excellent opportunity to
examine the differential effects of aspects of home environment on student
achievement in these essential subjects.

The fourth research study presented in this book, conducted by Jan-
Eric Gustafsson, Kajsa Yang Hensen, Monica Rosen from the University of
Gothenburg in Sweden, took particular advantage of the information about
children’s early literacy and numeracy experiences provided by the Home
Background Questionnaire. This research adopted a path modeling approach
to investigate the extent of the influence of Parental Education and Gender
on mathematics, science, and reading achievement at the fourth grade; and
the mechanisms through which Parental Education and Gender influence
achievement via books in the home, frequency of early literacy and numeracy
activities, and the child’s ability to carry out literacy and numeracy tasks when
starting school. The variables in the model were ordered chronologically and
logically. In general, Parental Education and Gender preceded the number of
books in the home, which preceded the literacy and numeracy activities with
the pre-school child, which preceded the child’s early literacy and numeracy
skills at the beginning of first grade, which preceded the PIRLS 2011 reading
achievement and TIMSS mathematics and science achievement scores at the
fourth grade.

In the first step of estimation, a common model was fit based on the
pooled data from all 34 countries and three benchmarking entities, after
which separate models were fit for each country. In the pooled data, the
total effects of Parental Education were substantial for mathematics, science,
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and reading (.33, .35, and .35, respectively), and books in the home was an
important mediating variable. The common model provided strong support
for the hypothesized chain of influence via books, early activities, and ability
entering school to achievement. The number of books was related to frequency
of activities in the home oriented towards both literacy and numeracy, and
these activities influenced the general levels of literacy and numeracy skills the
child had developed at the time of entering school. Interestingly, a stronger
emphasis on early literacy activities than on numeracy activities influenced both
the levels of children’s literacy and numeracy skills when entering school as
well as their achievement in the fourth grade. Similar results have been found
in other studies, perhaps because adequate language skills are a prerequisite for
learning mathematics. In comparison, the effects of Gender were much weaker.
There were essentially no gender differences in mathematics or science, although
the total effect on reading achievement was rather substantial (.12). Also, only
a small part of the Gender effect was mediated via the variables in the model,
although for girls the early learning activities were oriented more toward literacy
than numeracy.

While the overall findings and mechanisms described above were identified
in most countries, there were interesting differences across the countries. There
is much additional TIMSS 2011 and PIRLS 2011 background data that can be
used to expand this research, and the research can be extended in many different
directions to investigate further variables and hypothesized mechanisms.

Summary

In summary, the TIMSS and PIRLS 2011 fourth grade combined database
provides an important resource for researching the contexts for early in reading,
mathematics, and science. The achievement measures are extremely robust and
there is a rich array of context questionnaire data. It is hoped that the four
chapters of this books will inspire many others to conduct further research and
mine this valuable data.
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Chapter 1

Profiles of Achievement Across
Reading, Mathematics, and Science
at the Fourth Grade

Ina V.S. Mullis
Boston College

Overview

TIMSS routinely reports about students’ achievement in
mathematics and science, and PIRLS routinely reports about
achievement in reading. However, the cycles of the two

assessments coinciding in 2011 made it possible for countries to

have the same fourth grade students participate in both TIMSS

and PIRLS. Thirty-four countries and three benchmarking
participants took advantage of this opportunity to collect
internationally comparable reading, mathematics, and science
achievement on the same fourth grade students together with a

large amount of background data.
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Most relevant for this chapter, having TIMSS and PIRLS achievement data
on the same students enables a comparison of achievement across the three
subject areas in each country, although such a comparison has its challenges.
This research addresses the question:

Are primary schools around the world providing students
a solid foundation in core subjects—reading, mathematics,
and science?

The chapter presents profiles of fourth grade achievement across reading,
mathematics, and science for each of the 34 countries and three benchmarking
participants. Because both excellence and equity are important educational goals
for countries around the world, achievement is profiled at the high level and
also at the basic level. For a healthy citizenry and economy, it is important to
have fourth grade students well prepared in reading, mathematics, and science
concepts so that they can take full advantage of their further educational
opportunities, and it also is important to understand how many students have
a grasp of the basics across reading, mathematics, and science, as well as how
many are lagging behind and still struggling with elementary skills and concepts.
Those lagging behind may be at risk for academic success in the future.

The TIMSS and PIRLS achievement results at the fourth grade, as reported
separately, suggest that some countries are remarkable in the high levels of
achievement their students attain in particular subjects. For example, the East
Asian countries, including Singapore, Korea, Hong Kong SAR, Chinese Taipei,
and Japan excel in mathematics from assessment cycle to assessment cycle, and
the Russian Federation and Finland are top performers in reading (please see
TIMSS 2011 International Results in Mathematics and PIRLS 2011 International
Results in Reading). This raises the question: Are fourth grade students receiving
a well-rounded education across the core subject areas, or is there less emphasis
on some areas in some countries?

It is well known that performance on the TIMSS and PIRLS achievement
scales cannot be compared directly in terms of the content they represent
(i.e., a “tablespoon” of mathematics achievement, for example, does not equal
a “tablespoon” of reading achievement). However, the TIMSS and PIRLS
International Benchmarks do provide a basis for comparisons from subject to
subject, because they define the same points on each subject’s achievement scale
in terms of what students performing at those points know and do in reading,
mathematics, or science.

TIMSS AND PIRLS 2011 RELATIONSHIPS REPORT
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The TIMSS and PIRLS 2011 International
Benchmarks at the Fourth Grade

The TIMSS and PIRLS achievement scales summarize students’ performance
on large numbers of test items designed to measure breadth of understanding
and cognitive processing in mathematics, science, and reading, respectively.
At each grade, the achievement results are reported on the mathematics,
science, and reading achievement scales, each with a range of 0—1,000
(although student performance typically ranges between 300 and 700). In
each of the three subjects in addition to average achievement, TIMSS and
PIRLS report achievement at four points along the scales as international
benchmarks: Advanced International Benchmark (625), High International
Benchmark (550), Intermediate International Benchmark (475), and Low
International Benchmark (400). The percentage of students reaching each of
these international benchmarks provides information to a country on student
achievement all across the achievement spectrum. The TIMSS & PIRLS
International Study Center worked with its subject matter expert advisory
committees, the PIRLS 2011 Reading Development Group and the TIMSS
2011 Science and Mathematics Item Review Committee, to conduct detailed
scale anchoring analyses to describe achievement at the benchmarks in reading,
mathematics, and science, respectively. In a scale anchoring analysis, the
students’ achievement on the items in the assessment is used to identify what
knowledge and skills are associated with achievement at particular points on
the achievement scale. For example, fourth grade students scoring at the High
International Benchmark (550) in mathematics were likely to solve an algebra
problem requiring reasoning, whereas students scoring at lower levels on the
scale were much less likely to answer this problem correctly.

In every participating country, TIMSS and PIRLS can identify the students
that reached each of the various international benchmarks, and so it was decided
to use the data on students reaching the high and low international benchmarks
to conduct the analyses presented herein. The High International Benchmark
was selected for this study rather than the Advanced International Benchmark,
because only small percentages of students (if any in some countries) reached
the advanced level.

Exhibit 1.1 contains the descriptions of students” achievement in reading,
mathematics, and science at the High International Benchmarks. The High
International Benchmark represents a proficient or competent level of
fourth grade achievement in each subject and provides an interesting point
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of comparison from country to country. Although the 50 countries that
participated in TIMSS 2011 at the fourth grade did not intersect completely with
all 45 countries that participated in PIRLS 2011, the median percentages (half
the countries above and half below) of students reaching the high benchmarks in
TIMSS and PIRLS 2011, were 28 percent in mathematics, 32 percent in science,
and 44 percent in reading (indicating countries had somewhat less difficulty
reaching the High International Benchmark in reading than in mathematics
or science).

Exhibit 1.1: Descriptions of High International Benchmarks of
Achievement at the Fourth Grade

Reading

When reading literary texts, students can locate and distinguish significant actions

and details embedded across text; make inferences to explain relationships between
intentions, actions, events, and feeling, and give text-based support; interpret and
integrate story events and character actions and traits from parts of texts; evaluate the
significance of events and actions across an entire story; and recognize the use of some
language features (e.g., metaphor, tone, imagery). When reading informational texts,
students can locate and distinguish relevant information with a dense text or a complex
table; make inferences about logical connections to provide explanations and reasons;
integrate textual and visual information to interpret the relationship between ideas; and
evaluate content and textual elements to make a generalization.

Mathematics

Students can apply their knowledge and understanding to solve problems. They can
solve word problems involving operations with whole numbers, and use division in

a variety of problem situations. They can use their understanding of place value to

solve problems, and extend patterns to find a later specified term. They demonstrate
understanding of line symmetry and geometric properties. Students can interpret and
use data in tables and graphs to solve problems, and use information in pictographs and
tally charts to complete bar graphs.

Science

Students can apply their knowledge and understanding of the sciences to explain
phenomena in everyday and abstract contexts. They demonstrate some understanding
of plant and animal structure, life processes, life cycles, and reproduction. They also
demonstrate some understanding of ecosystems and organisms’ interactions with

their environment, including understanding of human responses to outside conditions
and activities. Students demonstrate understanding of some properties of matter,
electricity and energy, and magnetic and gravitational forces and motion. They show
some knowledge of the solar system, and of Earth’s physical characteristics, processes,
and resources. Students demonstrate elementary knowledge and skills related to
scientific inquiry. They compare, contrast, and make simple inferences, and provide brief
descriptive responses combining knowledge of science concepts with information from
both everyday and abstract contexts.

Exhibit 1.2 contains the descriptions of students” achievement in reading,
mathematics, and science at the Low International Benchmarks. The Low
International Benchmark indicates basic proficiency or competence. It is
very important for students’ future school careers to have developed a solid
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foundation of basic understandings and skills across the core subject areas by
the early grades. Students not reaching the Low International Benchmarks
in one or more core subjects may be at some risk for future success in their
educational careers, and may fall farther and farther behind their peers as they
continue in school. Again, somewhat different countries participated in TIMSS
2011 at the fourth grade than in PIRLS 2011, but the median percentages of
fourth grade students reaching the low benchmarks in TIMSS 2011 and PIRLS
2011, were 90 percent in mathematics, 92 percent in science, and 95 percent
in reading. The data across all participating countries indicate a high degree
of success in educating students in basic concepts and skills, across reading,
mathematics, and science.

Exhibit 1.2: Descriptions of Low International Benchmarks of
Achievement at the Fourth Grade

Reading

When reading literary texts, student can locate and retrieve an explicitly stated detail.
When reading informational texts, students can locate and reproduce explicitly stated
information that is at the beginning of the text.

Students have some basic mathematical knowledge. Students can add and subtract
whole numbers. They have some recognition of parallel and perpendicular lines, familiar
geometric shapes, and coordinate maps. They can read and complete simple bar graphs
and tables.

Science

Students show some elementary knowledge of life, physical, and earth sciences. They
demonstrate knowledge of some simple facts related to human health, ecosystems, and
the behavioral and physical characteristics of animals. They also demonstrate some basic
knowledge of energy and the physical properties of matter. Students interpret simple
diagrams, complete simple tables, and provide short written response to questions
requiring factual information.

Looking across the descriptions of achievement at the High International
Benchmarks in reading, mathematics, and science presented in Exhibit 1.1, it
can be seen that students performing at the High International Benchmarks in
all three subjects were very accomplished fourth grade students—able to read
complex materials with in-depth understanding, solve a variety of problems
in mathematics, and show familiarity with a range of scientific information.
In comparison, looking across the descriptions of achievement at the low
benchmark presented in Exhibit 1.2, it can be seen that students reaching only
the low benchmark 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 figures), and know science facts about health,
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ecosystems, and animals. Although these students had 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.

Profiles of Achievement Across the
International Benchmarks

For each country, data are provided about the percentages of fourth grade
students reaching the PIRLS 2011 High International Benchmark in reading,
the TIMSS 2011 High International Benchmark in mathematics, and the TIMSS
2011 High International Benchmark in science, as well as the percentage of
students reaching the High International Benchmark in all three subjects.
Students that reached the high benchmark in all three subjects would be
proficient in reading, mathematics, and science; and very well-equipped to
pursue more advanced study in a variety of subject areas.

Similarly, data are provided for each country and benchmarking participant
showing the percentages of students reaching the Low International Benchmarks
in each of the subjects, as well as the percentage reaching the low benchmark
in all three subjects. Countries that have educated most of their fourth grade
students to the low benchmark in all three subjects are to be congratulated,
because essentially no students are being “left behind.” A certain degree of equity
has been achieved, because all students can continue in their schooling, building
upon their basic foundation of knowledge and skills across the core curriculum
areas.

For each country, the percentages of students reaching the benchmarks in
each subject are presented together with graphic illustrations known as radar
charts (or star charts). These types of charts are used to plot the values of
different categories—in this case, the three percentages of students reaching
the high benchmarks in reading, mathematics, and science—along a separate
axis in the same graph, with the value of each point represented as the distance
from the center of the chart. Depicting the data in this way illustrates the
relative strengths and weaknesses across the three subjects, with the strengths
depicted by results farther from the center of the graph. As hypothesized based
on achievement results reported separately from subject to subject, there are
interesting differences across countries, in that some have considerably higher
percentages reaching the benchmarks in one or another of the subjects. That
is, in some countries students reach considerable higher levels of achievement
in mathematics, for example, than they do in science or reading, while in other
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countries students are achieving at considerably higher in reading, than in
mathematics or science.

Exhibits 1.3 through 1.39 contain the country-by-country results, ordered
from highest to lowest according to the percentage of students reaching the
High International Benchmark in all three subjects—reading, mathematics, and
science.

Singapore was the only country that had more than half its students
reaching the High International Benchmark in all three subjects. Two other
countries, Chinese Taipei and Finland, had 50 percent or more of their students
reaching each benchmark separately, but they were not the same students.
Chinese Taipei had 40 percent of its students reaching the high benchmark in all
three subjects and Finland had 39 percent as did Hong Kong SAR, followed by
the Russian Federation with 35 percent. All the other participants in this study
had fewer than 30 percent of their students reaching the high benchmark in all
three subjects, providing evidence that this is a very challenging educational
task. The percentages were very small in a number of countries.

As would be anticipated, more countries had success in raising most
students to the Low International Benchmark in all three subjects. More than
half the countries had 90 percent or more of their fourth grade students reaching
the high benchmark in all three subjects.
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Countries at the Fourth Grade

SINGAPORE The Singaporean fourth grade students showed a particular strength
in mathematics, with 78 percent reaching the high benchmark, although
achievement was also very good in science (68%), and in reading (62%). More
than half the students (54%) reached the High International Benchmark in all
three subjects, and essentially all of them (95%) reached the Low International
Benchmark in all three subjects.

CHINESE TAIPEI The fourth grade students in Chinese Taipei also showed a
particular strength in mathematics, with about three-fourths (74%) reaching the
High Benchmark. Again, however, achievement also was very good in the other
two subjects, with more than half reaching the high benchmark in reading (55%)
and in science (54%). Forty percent reached the High International Benchmark
in all three subjects, and essentially all of the students (96%) reached the Low
International Benchmark in all three subjects.

HONG KONG SAR Of the countries included in this study, Hong Kong SAR had
the greatest percentage (82%) of students reaching the High International
Benchmark in mathematics, and mathematics was a considerable strength. In
comparison, two-thirds reached the high benchmark in reading, and less than
half (46%) in science. Still, performance in all three subjects was very good, with
39 percent of the students reaching the high benchmark in all three subjects,
and virtually all (97%) reaching the low benchmark.

FINLAND In comparison to the three previous East Asian countries, the high
performing Finnish students did less well in mathematics than in science and
reading. More than three-fifths of the fourth grade students reached the high
benchmark in science (65%) and reading (63%), and half reached that level
in mathematics. Thirty-nine percent reached the high benchmark in all three
subjects, and virtually all (97%) reached the low benchmark in all three subjects.

RUSSIAN FEDERATION The fourth grade students in the Russian Federation
demonstrated their particular excellence in reading, and also performed well
in mathematics and science. The percentages of students reaching the High
International Benchmark were 63% in reading, compared to 52% in science
and 47% in mathematics. Thirty-five percent reached the high benchmark in
all three subject and essentially all students (96%) reached the low benchmark
in all three subjects.
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Exhibit 1.3: Singapore TIMSS &PIZI})IS G‘,%i.he

Profiles of High and Low Performance in Reading, Mathematics, and Science
High International Benchmarks
Students Reaching the TIMSS and PIRLS 2011 .
High International Benchmarks Reading

Percent of Students 100

All Three Subjects 54 (1.9)
Reading 62 (1.8)
Mathematics 78 (1.4) 80
Science 68 (1.7)

() Standard errors appear in parenthesis.

60

Percent of Students Reaching the High
TIMSS & PIRLS International Benchmarks

All Three Subjects

. In At Least One Subject but Not All Three Science Mathematics

Low International Benchmarks

Students Reaching the TIMSS and PIRLS 2011 Reading
Low International Benchmarks

: 100
Subjects Percent of Students
All Three Subjects 95 (0.6)
Reading 97 (0.4) 0
Mathematics 99 (0.2)
Science 97 (0.4)
() Standard errors appear in parenthesis. 60
40
20
0
Percent of Students Reaching the High
TIMSS & PIRLS International Benchmarks
All Three Subjects
In At Least One Subject but Not All Th . .
. n east One Subject but No ree Science Mathematlcs
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e P TIMSS & PIRLS T
Exhibit 1.4: Chinese Taipei 2011 G%(:]e

Profiles of High and Low Performance in Reading, Mathematics, and Science

High International Benchmarks

Students Reaching the TIMSS and PIRLS 2011 .
High International Benchmarks Reading

Subjects Percent of Students 100

All Three Subjects 40 (1.3)
Reading 55 (1.3)
Mathematics 74 (1.1)
Science 54 (1.3)

() Standard errors appear in parenthesis.

Percent of Students Reaching the High
TIMSS & PIRLS International Benchmarks

All Three Subjects

. In At Least One Subject but Not Al Three  Srjance Mathematics

Low International Benchmarks

Students Reaching the TIMSS and PIRLS 2011 Reading
Low International Benchmarks

100
| Subjects | Percentof Students
All Three Subjects 96 (0.4)
Reading 98 (0.4) 0
Mathematics 99 (0.2)
Science 97 (0.4)
() Standard errors appear in parenthesis. 60
40
20
0
Percent of Students Reaching the High
TIMSS & PIRLS International Benchmarks
All Three Subjects
In At Least One Subject but Not All Th . .
. n east One Subject but No ree Science Mathematics
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Exhibit 1.5: Hong Kong SAR TIMSS & PIZI})Ii? c%g]e

Profiles of High and Low Performance in Reading, Mathematics, and Science

High International Benchmarks

Students Reaching the TIMSS and PIRLS 2011

High International Benchmarks Reading
100
All Three Subjects 39 (1.8)
Reading 67 (1.6)
Mathematics 82 (1.3) 80
Science 46 (2.1)

() Standard errors appear in parenthesis.

Percent of Students Reaching the High
TIMSS & PIRLS International Benchmarks

All Three Subjects

. In At Least One Subject but Not All Three Science Mathematics

Low International Benchmarks

Students Reaching the TIMSS and PIRLS 2011 Reading
Low International Benchmarks

: 100
Subjects Percent of Students
All Three Subjects 97 (0.5)
Reading 99 (0.2) 0
Mathematics 100 (0.1)
Science 97 (0.4)
() Standard errors appear in parenthesis. 60
40
20
0
Percent of Students Reaching the High
TIMSS & PIRLS International Benchmarks
All Three Subjects
In At Least One Subject but Not All Th . .
. n At Least One Subject but No ree Science Mathematics
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Exhibit 1.6: Finland TIMSS &PIZI})IS G%z]e

Profiles of High and Low Performance in Reading, Mathematics, and Science

High International Benchmarks

Students Reaching the TIMSS and PIRLS 2011

High International Benchmarks Reading
[ Subjects | PercentofStudents | 100
All Three Subjects 39 (1.3)
Reading 63 (1.2)
Mathematics 50 (1.4)
Science 65 (1.7)

() Standard errors appear in parenthesis.

Percent of Students Reaching the High
TIMSS & PIRLS International Benchmarks

All Three Subjects

. In At Least One Subject but Not All Three Science Mathematics
Low International Benchmarks

Students Reaching the TIMSS and PIRLS 2011 Reading
Low International Benchmarks

m Percent of Students 100

All Three Subjects 97 (0.5)
Reading 99 (0.2) 0
Mathematics 98 (0.4)
Science 99 (0.3)
() Standard errors appear in parenthesis. 60
40
20
0
Percent of Students Reaching the High
TIMSS & PIRLS International Benchmarks
All Three Subjects
In At Least One Subject but Not All Th . .
. n east One Subject but No ree Science Mathematlcs
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Exhibit 1.7: Russian Federation TIMSS & PIRLS [T
201 1 Grade

Profiles of High and Low Performance in Reading, Mathematics, and Science

High International Benchmarks

Students Reaching the TIMSS and PIRLS 2011 .
High International Benchmarks Reading

Subjects Percent of Students 100

All Three Subjects 35 (1.9)
Reading 63 (1.6)
Mathematics 47 (2.1)
Science 52 (2.0

() Standard errors appear in parenthesis.

Percent of Students Reaching the High
TIMSS & PIRLS International Benchmarks

All Three Subjects

. In At Least One Subject butNot Al Three S rjance Mathematics

Low International Benchmarks

Students Reaching the TIMSS and PIRLS 2011 Reading
Low International Benchmarks

Percent of Students 100

All Three Subjects 96 (0.6)
Reading 99 (0.3) 0
Mathematics 97 (0.5)
Science 98 (0.4)
() Standard errors appear in parenthesis. 60
40
20
0
Percent of Students Reaching the High
TIMSS & PIRLS International Benchmarks
All Three Subjects
In At Least One Subject but Not All Th . :
. n At Least One Subject but Nos ree Science Mathematics
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NORTHERN IRELAND These students performed very well in all three subjects,
although relatively less so in science. While nearly three-fifths of the students
reached the high benchmarks in mathematics (59%) and in reading (58%), one-
third did in science (34%). Twenty-nine percent reached the high benchmark
in all three subjects, and 92 percent reached the low benchmark in all three
subjects.

HUNGARY The Hungarian students performed similarly in all three subjects. Just
under half the fourth grade students reached the high benchmark in reading
(48%) and science (46%), while 37 percent did so in mathematics. Twenty-eight
percent reached the high benchmark in all three subjects. Ninety percent or
more reached the low benchmark in each of the three subjects, and 88 percent
reached this level in all three subjects.

IRELAND In Ireland, the fourth grade students demonstrated a particular strength
in reading, with 54 percent reaching the high benchmark, compared to 41
percent in mathematics and 35 percent in science. One-fourth of the students
reached the high benchmark in all three subjects, and 90 percent reached the
low benchmark in all three subjects.

GERMANY The German fourth grade students performed similarly across the
three subjects, with 46 percent reaching the high benchmark in reading, 39
percent in science, and 37 percent in mathematics. Nearly one-fourth (23%) of
the students reached the High International benchmark in all three subjects,
and most students (94%) reached the Low International Benchmark in all three
subjects.

PORTUGAL In Portugal, there were achievement differences across the subjects,
but no large gaps. Forty-seven percent of the students reached the high
benchmark in reading, 40 percent in mathematics, and 36 percent in science.
Similar to Germany, nearly one-fourth (23%) of the students reached the high
benchmark in all three subjects, and most students (93%) reached the low
benchmark in all three subjects.
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Exhibit 1.8: Northern Ireland TIMSS &PIZI})Ii? G%Z:]e

Profiles of High and Low Performance in Reading, Mathematics, and Science
High International Benchmarks
Students Reaching the TIMSS and PIRLS 2011 )
High International Benchmarks Reading

Percent of Students 100

All Three Subjects 29 (1.4)
Reading 58 (1.4)
Mathematics 59 (1.4)
Science 34 (1.6)

() Standard errors appear in parenthesis.

Percent of Students Reaching the High
TIMSS & PIRLS International Benchmarks

All Three Subjects

. In At Least One Subject butNot Al Three  Sjance Mathematics

Low International Benchmarks

Students Reaching the TIMSS and PIRLS 2011 Reading
Low International Benchmarks

Subjects Percent of Students 100

All Three Subjects 92 (0.8)
Reading 97 (0.5)
Mathematics 96 (0.6)
Science 94 (0.8)
() Standard errors appear in parenthesis. 60

40
20
0
Percent of Students Reaching the High
TIMSS & PIRLS International Benchmarks
All Three Subjects
In At Least One Subject but Not All Thre: . .
] ) ¢ Science Mathematics
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Exhibit 1.9: Hungary
Profiles of High and Low Performance in Reading, Mathematics, and Science
High International Benchmarks
Students Reaching the TIMSS and PIRLS 2011 .
High International Benchmarks Reading
[ Subjects | Percent of Students 100

All Three Subjects 28 (13)

Reading 48 (1.5)
Mathematics 37 (1.4) 80
Science 46 (2.0)

() Standard errors appear in parenthesis.

Percent of Students Reaching the High

TIMSS & PIZI})LS 4mn

TIMSS & PIRLS International Benchmarks

All Three Subjects

. In At Least One Subject but Not All Three Science

Low International Benchmarks

Students Reaching the TIMSS and PIRLS 2011 Reading
Low International Benchmarks 100
m Percent of Students

All Three Subjects 88 (1.1)

Reading 95 (0.8)
Mathematics 90 (0.9)
Science 93 (0.9)
() Standard errors appear in parenthesis. 60

40

20

Percent of Students Reaching the High
TIMSS & PIRLS International Benchmarks

All Three Subjects

Mathematics

. In At Least One Subject but Not All Three

Science
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Exhibit 1.10: Ireland TIMSS &PIZI})IS G%i:]e

Profiles of High and Low Performance in Reading, Mathematics, and Science
High International Benchmarks
Students Reaching the TIMSS and PIRLS 2011 .
High International Benchmarks Reading

Subjects Percent of Students 100

All Three Subjects 25 (1.5)
Reading 54 (1.4)
Mathematics 41 (1.6) 80
Science 35 (1.7)

() Standard errors appear in parenthesis.

Percent of Students Reaching the High
TIMSS & PIRLS International Benchmarks

All Three Subjects

. In At Least One Subject butNot Al Three S jance Mathematics

Low International Benchmarks

Students Reaching the TIMSS and PIRLS 2011 Reading
Low International Benchmarks

Percent of Students 100

All Three Subjects 90 (0.9)
Reading 97 (0.5)
Mathematics 94 (0.6)
Science 92 (0.8)
() Standard errors appear in parenthesis. 60

40
20
0
Percent of Students Reaching the High
TIMSS & PIRLS International Benchmarks
All Three Subjects
In At Least One Subject but Not All Th . :
. n At Least One Subject but No ree Science Mathematics
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Exhibit 1.11: Germany TIMSS & PIZI})Ii% G%i:]e

Profiles of High and Low Performance in Reading, Mathematics, and Science
High International Benchmarks
Students Reaching the TIMSS and PIRLS 2011 .
High International Benchmarks Reading

[ Subjects | Percent of Students 100

All Three Subjects 23 (1.3)
Reading 46 (1.3)
Mathematics 37 (1.4) 80
Science 39 (1.5)

() Standard errors appear in parenthesis.

Science Mathematics

Percent of Students Reaching the High
TIMSS & PIRLS International Benchmarks

All Three Subjects

. In At Least One Subject but Not All Three

Low International Benchmarks

Students Reaching the TIMSS and PIRLS 2011 Reading
Low International Benchmarks

m Percent of Students 100

All Three Subjects 94 (0.8)
Reading 98 (0.4) 0
Mathematics 97 (0.5) "
Science 96 (0.8)
() Standard errors appear in parenthesis. 60
40
20
0
Percent of Students Reaching the High
TIMSS & PIRLS International Benchmarks
All Three Subjects
In At Least One Subject but Not All Th . .
H Jectbut o ¢ Science Mathematics
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Exhibit 1.12: Portugal TIMSS &PIZI})IS G%i:]e

Profiles of High and Low Performance in Reading, Mathematics, and Science
High International Benchmarks
Students Reaching the TIMSS and PIRLS 2011 .
High International Benchmarks Reading
[ Subjects | Percent of Students 100

All Three Subjects 23 (1.7)
Reading 47 (1.8)

Mathematics 40 (2.0 80
Science 36 (2.0)
() Standard errors appear in parenthesis.
60
4Q,
Percent of Students Reaching the High

TIMSS & PIRLS International Benchmarks

All Three Subjects

. In At Least One Subject but Not Al Three  Sriance Mathematics

Low International Benchmarks

Students Reaching the TIMSS and PIRLS 2011 Reading
Low International Benchmarks

m Percent of Students 100

All Three Subjects 93 (1.1)
Reading 98 (0.5) b
Mathematics 97 (0.7)
Science 95 (0.9)
() Standard errors appear in parenthesis. 60
40
20
0
Percent of Students Reaching the High
TIMSS & PIRLS International Benchmarks
All Three Subjects
In At Least One Subject but Not All Th . .
. n east One Subject but No ree Science Mathematics
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AUSTRALIA In reading, 42 percent of the Australian students reached the high
benchmark and 35-36% reached this level in mathematics and science. Twenty-
two percent reached the high benchmark in all three subjects. Although more
than 90 percent reached the low level in each of three subjects separately,
somewhat less (86%) reached the low benchmark in all three subjects.

CZECH REPUBLIC The fourth grade students in the Czech Republic demonstrated a
relative weakness in mathematics. Although half reached the high benchmark in
reading and 45 percent in science, a comparative smaller percent (30%) reached
this level in mathematics. Twenty-one percent of the students reached the high
benchmark in all three subjects, and most (92%) reached the low level in all
three subjects.

SLOVAK REPUBLIC Similar to the Czech students, the Slovak fourth graders
also demonstrated a relative weakness in mathematics, with 44 percent
reaching the high benchmark in both reading and science but only 30 percent
in mathematics. Also, like the Czech students, 21 percent reached the high
benchmark in all three subjects. Although more than 90 percent of the Slovak
students reached the low benchmark in each of the subjects, slightly fewer (89%)
reached it all three subjects.

LITHUANIA Similar to both the Czech Republic and the Slovak Republic, 21
percent of the Lithuanian students reached the high benchmark in all three
subjects. However, the Lithuanian students showed their relative weakness in
science. Forty-three percent reached the high benchmark in mathematics and 39
percent in reading, but somewhat fewer (31%) in science. Most students (92%)
reached the low benchmark in all three subjects.

SLOVENIA The Slovenian students had the highest percentage of students (42%)
reaching the high benchmark in reading, the next highest in science (36%),
and the lowest in mathematics (31%). One-fifth the students reached the high
benchmark in all three subjects, 90 percent reached the low benchmark in all
three subjects.
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Exhibit 1.13: Australia TIMSS &PIZI})IS G%i:]e

Profiles of High and Low Performance in Reading, Mathematics, and Science
High International Benchmarks
Students Reaching the TIMSS and PIRLS 2011 .
High International Benchmarks Reading

[ Subjects | Percentof Students 100

All Three Subjects 22 (1.2)
Reading 42 (1.2)
Mathematics 35 (1.4) 80
Science 36 (1.4)

() Standard errors appear in parenthesis.
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Low International Benchmarks

Students Reaching the TIMSS and PIRLS 2011 Reading
Low International Benchmarks

m Percent of Students 100

All Three Subjects 86 (1.1)
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Mathematics 91 (0.9) 7
Science 92 (0.9)
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