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Foreword

The Science of Large‐Scale Assessment

Governments throughout the world recognise that the quality of schooling 
provided to children and young people will be an important determinant of 
a country’s social and economic success in the twenty‐first century. In every 
country, a central question is what governments and school systems can do 
to ensure that all students are equipped with the knowledge, skills and 
attributes necessary for effective participation in the future workforce and 
for productive future citizenship.

To answer this question, countries require quality information, including 
information on current levels of student achievement, the performances of 
subgroups of the student population − especially socio-economically disad-
vantaged students, Indigenous students and new arrivals − and recent trends 
in achievement levels within a country. Also important is an understanding 
of how well a nation’s schools are performing in comparison with schools 
elsewhere in the world. Are some school systems producing better outcomes 
overall? Have some systems achieved superior improvements in achieve-
ment levels over time? Are some more effective in ameliorating the influence 
of socio-economic disadvantage on educational outcomes? Are some doing a 
better job of developing the kinds of skills and attributes required for life and 
work in the twenty‐first century?

Some 60 years ago, a small group of educational researchers working in a 
number of countries conceived the idea of collecting data on the impact of 
countries’ educational policies and practices on student outcomes. With nat-
urally occurring differences in countries’ school curricula, teaching practices, 
ways of organising and resourcing schools and methods of preparing and 
developing teachers and school leaders, they saw the possibility of studying 
the effectiveness of different educational policies and practices in ways 



xviii� Foreword

that would be difficult or impossible in any one country. The cross‐national 
studies that these researchers initiated in the 1960s marked the beginning of 
large‐scale international achievement surveys.

In the decades since the 1960s, international comparative studies of stu-
dent achievement and the factors underpinning differences in educational 
performance in different countries have evolved from a research interest of a 
handful or academics and educational research organisations to a major pol-
icy tool of governments across the globe. International surveys now include 
the OECD’s PISA implemented in 75 countries in 2015 and the IEA’s Trends 
in International Mathematics and Science Study implemented in 59 countries 
in 2015. Other international studies are conducted in areas such as primary 
school reading, civics and citizenship and ICT literacy. Complementing these 
international surveys are three significant regional assessment programmes, 
with a fourth under development. Governments use the results of these 
large‐scale international studies, often alongside results from their own 
national surveys, to monitor progress in improving quality and equity in 
school education and to evaluate the effectiveness of system‐wide policies 
and programmes.

The decades since the 1960s have also seen significant advances in 
methodologies for the planning, implementation and use of international 
surveys – in effect, the evolution of a science of large‐scale assessment.

This book maps an evolving methodology for large‐scale educational 
assessments. Advances in this field have drawn on advances in specific dis-
ciplines and areas of practice, including psychometrics, test development, 
statistics, sampling theory and the use of new technologies of assessment. 
The book identifies and discusses 13 elements of a complex, integrated 
science of large‐scale assessment – a methodology that begins with a consid-
eration of the policy context and purpose of a study – proceeds through various 
steps in the design and implementation of a quality assessment programme 
and culminates in the reporting and dissemination of a study’s findings. 
Each chapter in the book is authored by one or more international authorities 
with experience in leading the implementation of an element of the described 
methodology.

As the contributors to this book explain, the science of large‐scale assess-
ments is continuing to evolve. The challenges faced by the field and addressed 
by a number of contributors to this book include the collection of useful, 
internationally comparable data on a broader range of skills and attributes 
than have typically been assessed in large‐scale surveys. National education 
systems and governments are increasingly identifying skills and attributes 
such as collaboration, innovativeness, entrepreneurship and creativity as 
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important outcomes of school education. The assessment of such attributes 
may require very different methods of observation and data gathering, 
including by capitalising on advances in assessment technologies.

An ongoing challenge will be to ensure that the results of large‐scale 
assessments continue to meet their essential purpose: to inform and lead 
effective educational policies and practices to better prepare all students for 
life and work in the twenty‐first century.

Professor Geoff Masters (AO)
CEO, Australian Council for Educational Research (ACER)

Camberwell, Victoria, January 2016
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Implementation 
of Large‐Scale 
Education Assessments
Petra Lietz, John C. Cresswell, Keith F. Rust 
and Raymond J. Adams

1.1  Introduction

The 60 years that followed a study of mathematics in 12 countries conducted by 
the International Association for the Evaluation of Educational Achievement 
(IEA) in 1964 have seen a proliferation of large‐scale assessments (LSAs) in 
education. In a recent systematic review of the impact of LSAs on education 
policy (Best et al., 2013), it was estimated that LSAs in education are now 
being undertaken in about 70% of the countries in the world.

The Programme for International Student Assessment (PISA) conducted 
by the Organisation for Economic Co‐operation and Development (OECD) 
was implemented in 75 countries in 2015 with around 510 000 participating 
students and their schools. Similarly, the Trends in International Mathematics 
and Science Study (TIMSS), conducted by the IEA, collected information 
from schools and students in 59 countries in 2015.
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This book is about the implementation of LSAs in schools which can be 
considered to involve 13 key areas. These start with the explication of policy 
goals and issues, assessment frameworks, test and questionnaire designs, 
item development, translation and linguistic control as well as sampling. 
They also cover field operations, technical standards, data collection, coding 
and management as well as quality assurance measures. Finally, test and 
questionnaire data have to be scaled and analysed while a database is pro-
duced and accompanied by dissemination and the reporting of results. While 
much of the book has been written from a central coordinating and manage-
ment perspective, two chapters illustrate the actual implementation of LSAs 
which highlight the requirements regarding project teams and infrastructure 
required for participation in such assessments. Figure 1.2 in the concluding 
section of this chapter provides details regarding where each of these 13 key 
areas is covered in the chapters of this book.

Participation in these studies, on a continuing basis, is now widespread, as 
is indicated in Appendix 1.A. Furthermore, their results have become inte-
gral to the general public discussion of educational progress and interna-
tional comparisons in a wide range of countries with the impact of LSAs on 
education policy being demonstrated (e.g. Baker & LeTendre, 2005; Best 
et al., 2013; Breakspear, 2012; Gilmore, 2005). Therefore, it seems timely to 
bring together in one place the collective knowledge of those who routinely 
conduct these studies, with the aim of informing users of the results as to 
how such studies are conducted and providing a handbook for future 
practitioners of current and prospective studies.

While the emphasis throughout the book is on the practical implementa-
tion of LSAs, it is grounded in theories of psychometrics, statistics, quality 
improvement and survey communication. The chapters of this book seek to 
cover in one place almost every aspect of the design, implementation and 
analysis of LSAs, (see Figure  1.2), with perhaps greater emphasis on the 
aspects of implementation than can be found elsewhere. This emphasis is 
intended to complement other recent texts with related content but which 
have a greater focus on the analysis of data from LSAs (e.g. Rutkowski, von 
Davier & Rutkowski, 2013).

This introductory chapter first provides some context in terms of the devel-
opment of international, regional and national assessments and the policy 
context in which they occur. Then, the purposes for countries to undertake 
such assessments, particularly with a view to evidence‐based policymaking 
in education, are discussed. This is followed by a description of the content 
of the book. The chapter finishes with considerations as to where LSAs might 
be headed and what is likely to shape their development.
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1.2  International, Regional and National Assessment 
Programmes in Education

The IEA first started a programme of large‐scale evaluation studies in educa-
tion with a pilot study to explore the feasibility of such an endeavour in 1959–
1961 (Foshay et al., 1962). After the feasibility study had shown that international 
comparative studies in education were indeed possible, the first content areas 
to be tested were mathematics with the First International Mathematics Study 
conducted by 12 countries in 1962–1967 (Husén, 1967; Postlethwaite, 1967) and 
the content areas of the six subject surveys, namely, civic education, English as 
a foreign language, French as a foreign language, literature education, reading, 
comprehension and science, conducted in 18 countries in 1970–1971. Since 
then, as can be seen in Appendix 1.A, participation in international studies of 
education has grown considerably with 59 and 75 countries and economies, 
respectively, participating in the latest administrations of the TIMSS by the 
IEA in 2015 and the PISA by the OECD in 2015.

In addition to international studies conducted by the IEA since the late 
1950s and by the OECD since 2000, commencing in the mid 1990s, three 
assessment programmes with a regional focus have been designed and 
implemented. First, the Conference of Education Ministers of Countries 
Using French as the Language of Communication (Conférence des ministres 
de l’Education des États et gouvernements de la Francophonie – CONFEMEN) 
conducts the Programme d’Analyse des Systèmes Educatifs de la CONFEMEN 
(PASEC). Since its first data collection in 1991, assessments have been under-
taken in over 20 francophone countries not only in Africa but other parts of 
the world (e.g. Cambodia, Laos and Vietnam). Second, the Southern and 
Eastern African Consortium for Monitoring Educational Quality (SACMEQ), 
with the support of the UNESCO International Institute for Educational 
Planning (IIEP) in Paris, has undertaken four data collections since 1995, 
with the latest assessment in 2012–2014 (SACMEQ IV) involving 15 countries 
in Southeast Africa. Third, the Latin‐American Laboratory for Assessment of 
the Quality in Education (LLECE is the Spanish acronym), with the assis-
tance of UNESCO’s Regional Bureau for Education in Latin America and the 
Caribbean (UREALC), has undertaken three rounds of data collection since 
1997, with 15 countries participating in the Third Regional Comparative and 
Explanatory Study (TERCE) in 2013. First steps towards an assessment in the 
Asia‐Pacific region are currently being undertaken through the Southeast 
Asian Primary Learning Metrics (SEA‐PLM) initiative.

In terms of LSAs of student learning, a distinction is made here between 
LSAs that are intended to be representative of an entire education system, 
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which may measure and monitor learning outcomes for various subgroups 
(e.g. by gender or socio‐economic background), and large‐scale examina-
tions that are usually national in scope and which report or certify individual 
student’s achievement (Kellaghan, Greaney & Murray, 2009). Certifying 
examinations may be used by education systems to attest achievement at the 
end of primary or secondary education, for example, or education systems 
may use examinations to select students and allocate placements for further 
or specialised study, such as university entrance or scholarship examina-
tions. The focus of this book is on the implementation of LSAs of student 
learning that are representative of education systems, particularly interna-
tional assessments that compare education systems and student learning 
across participating countries.

Parallel to the growth in international assessments, the number of coun-
tries around the world administering national assessments in any year has 
also increased – from 28 in 1995 to 57 in 2006 (Benavot & Tanner, 2007). For 
economically developing countries in the period from 1959 to 2009, Kamens 
and Benavot (2011) reported the highest number of national assessments in 
one year as 37 in 1999. Also in the 1990s, most of the countries in Central and 
South America introduced national assessments (e.g. Argentina, Bolivia, 
Brazil, Colombia, Dominican Republic, Ecuador, El Salvador, Guatemala, 
Paraguay, Peru, Uruguay and Venezuela) through the Partnership for 
Educational Revitalization in the Americas (PREAL) (Ferrer, 2006) although 
some introduced them earlier (e.g. Chile in 1982 and Costa Rica in 1986).

International, regional and national assessment programmes can all be 
considered as LSAs in education. While this book focuses mainly on interna-
tional assessment programmes conducted in primary and secondary educa-
tion, it also contains examples and illustrations from regional and national 
assessments where appropriate.

1.3  Purposes of LSAs in Education

Data from LSAs provide information regarding the extent to which students 
of a particular age or grade in an education system are learning what is 
expected in terms of certain content and skills. In addition, they assess differ-
ences in achievement levels by subgroups such as gender or region and 
factors that are correlated with different levels of achievement. Thus, a 
general purpose of participation in LSAs is to obtain information on a 
system’s educational outcomes and – if questionnaires are administered to 
obtain background information from students, teachers, parents and/or 


