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Preface

This volume consists of the papers presented at the International Large-Scale As-
sessment conference held at Educational Testing Service (ETS) in March 2011. The
conference was designed to present and discuss multidisciplinary issues related to
the use and implementation of international large-scale assessments. It was geared
towards funders, policymakers, managers, and technical staff of international large-
scale assessment programs. The conference covered the following topics: large-
scale assessments as change agents; technologies in large-scale assessments; the
role of assessing cognitive skills in international growth and development; the util-
ity and need for assessing noncognitive skills in large-scale assessments; the con-
tributions of international large-scale studies in civic engagement and citizenship;
and the role of large-scale assessments in research on educational effectiveness and
school development.

The different perspectives brought together in this volume reflect the changing
landscape of these surveys both in terms of the widening group of researchers and
policymakers interested in these data and the issues that should and could be ad-
dressed. Among these new directions is a surge in the use of large-scale assessment
data in the field of economics as well as an increased interest in how these assess-
ments can inform and the use of technology in education and assessment. In addi-
tion, research in civics and citizenship studies as well as investigations focusing on
motivation, interest, and self concept indicate great interest in the data collected in
international comparisons of education and skills.

Bringing together expert authors to produce such a volume would not have been
possible without the generous support of ETS. ETS provided funding for the speak-
ers and sustenance for all conference participants. Also contributing to the success
of the conference was the set of invited experts who agreed to provide reflection
and discussion of the invited presentations. We would like to thank Esther Care,
from Assessment & Teaching of 21st Century Skills Project, Melbourne, Australia;
Guido Schwerdt, from the Program on Educational Policy and Governance, Har-
vard University, United States; Erik Amna, Professor of Political Science, Orebro
University, Sweden; Patrick Kyllonen, from ETS; and David Kaplan, Professor of
Quantitative Methods, University of Wisconsin-Madison. These discussants helped
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to sharpen and shape the questions and answers and, finally, to shape the final ver-
sion of the chapters presented in this volume.

Finally, we want to acknowledge individuals at ETS who made the conference
and this publication possible. The conference would not have been possible with-
out the help of Judy Mendez and Judy Shahbazian, who helped with organization,
arrangements, and general support of this endeavor, and Larry Hanover, who pro-
vided editorial reviews.

Matthias von Davier
Eugenio Gonzalez
Irwin Kirsch
Kentaro Yamamoto
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Chapter 1
On the Growing Importance of International
Large-Scale Assessments

Irwin Kirsch, Marylou Lennon, Matthias von Davier, Eugenio Gonzalez
and Kentaro Yamamoto

Large-scale assessments that compare the skills and knowledge demonstrated by
populations across countries are relatively recent endeavors. These assessments
have expanded in scope over time in response to increasing concern about the dis-
tribution of human capital and the growing recognition that skills contribute to the
prosperity of nations and to better lives for individuals in those nations. Broadly
defined, large-scale assessments are surveys of knowledge, skills, or behaviors
in a given domain. The goal of large-scale assessments is to describe a popula-
tion, or populations, of interest. As such, these assessments focus on group scores
and can be distinguished from large-scale testing programs that focus on assessing
individuals. The major themes laid out here—that these large-scale assessments
have expanded over the past 50 years to include a greater number of surveys fo-
cusing on a broader range of populations and skill domains, that this work has led
to new methodologies and modes of assessment, and that these assessments have
grown to address the increasingly challenging questions posed by researchers and
policymakers around the world—will be addressed in greater detail in each of the
remaining chapters. We begin here by providing a general overview of the history
of international large-scale assessments and the broadening role that these surveys
have played in influencing policymakers around the world.
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Large-Scale Assessments of Student Populations

Prior to the late 1950s, no systematic or standardized comparative data focusing
on skills and knowledge had been collected at national or international levels. The
foundational work in this area began with a focus on student skills. In 1958, a group
of scholars met at the UNESCO Institute for Education in Hamburg to discuss is-
sues associated with collecting systematic data about schools and education systems
in a cross-country context. That meeting led to a study designed to investigate the
feasibility of developing and conducting an assessment of 13-year-olds in 12 coun-
tries. The pilot 12-country study focused on five domains including mathematics,
reading comprehension, geography, science, and non-verbal ability and was con-
ducted between 1959 and 1962. The results of this pioneering study demonstrated
the feasibility of conducting a large-scale international survey in which common
cognitive instruments worked in a comparable manner across different cultures and
languages (Naemi et al. in press).

A parallel effort in the United States began around this same time under the
leadership of several prominent American scholars and policymakers. Francis Kep-
pel, the US Commissioner of Education in the mid-1960s, was responsible for re-
porting to Congress about the condition of education in America. Keppel was con-
cerned about the lack of systematic data on the educational attainment of students
in the country. As he pointed out, most of the information that had been collected
to date focused on the inputs of education—such as the number of classrooms, dol-
lars spent, and school enrollment figures—rather than on the output of education
in terms of skills and knowledge. This concern led Keppel to invite Ralph Tyler,
Director of the Center for Advanced Study in the Behavioral Sciences at Stanford
University, to develop a plan for the periodic national assessment of student learn-
ing. With Tyler as chair, the Carnegie Foundation funded two planning meetings
for national student assessments in 1963 and 1964. A technical advisory group was
formed in 1965 and chaired by John Tukey, head of the Department of Statistics
at Princeton University and Associate Executive Director of Research Information
Systems at AT&T Bell Laboratories. This work led to the National Assessment of
Educational Progress (NAEP), which conducted its first assessment of in-school
17-year-olds in citizenship, science, and writing in 1969.

Rather than build an assessment around classical test theory models that focused
primarily on measuring individual differences, Tyler’s vision for NAEP was to fo-
cus on what groups of students knew and could do. In this scheme, groups were
defined by educationally relevant variables such as gender, immigrant status and
ethnic background. Tyler’s idea was to convene panels of subject-matter experts, to
have them identify key educational objectives within the domains to be assessed,
and then to develop test items based on those objectives. Reports from these assess-
ments would then focus on the performance of national populations or subgroups
rather than individual students. Additionally, Tyler was adamant that assessment
results not be based on any type of norm-referenced perspective such as grade-level
norms.
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As surveys such as NAEP progressed, one of the criticisms that arose was that in-
terpretations were quite limited because they were fixed to the individual items used
in the assessments. In the 1980s, Educational Testing Service (ETS) bid on and won
the contract to conduct NAEP based on a monograph written by Samuel Messick,
Albert Beaton, and Frederic Lord. In “National Assessment of Educational Progress
reconsidered: a new design for a new era,” they introduced the idea of using Item
Response Theory (IRT), an analytic approach with important advantages compared
to the classical methods used previously in that it directly supports the creation of
comparable scales across multiple forms of a test. In addition to incorporating IRT-
based methodology, the work on NAEP led to developments of new methodologies
including marginal estimation procedures that could optimize the reporting of pro-
ficiency scales based on very complex designs (von Davier et al. 2006).

NAEP and other surveys began by using a version of matrix sampling, an ap-
proach that is based on utilizing multiple, partially overlapping test forms. The in-
troduction of balanced incomplete block (BIB) spiraling to large-scale assessment
was another important innovation introduced in the 1980s. The goal of these devel-
opments was to broaden the item pool represented in the BIB-spiraled test forms in
order to maximize the coverage of the constructs of interest. As an example, NAEP
8th grade mathematics assessments include a large number of test items across five
subdomains of mathematics: number properties and operations; measurement; ge-
ometry; data analysis, statistics and probability; and algebra. Using BIB spiraling,
each student is asked to respond to only a small subset of these items, reducing the
burden on the test taker. Striking this balance of construct coverage and the reduc-
tion of test taker burden requires utilizing covariance information to create profi-
ciency scales and the ability to generalize to populations of interest.

The use of IRT in combination with BIB-spiraling and covariance information
among domains has made it possible to both broaden content coverage to include
relevant facets of the cognitive constructs of interest and to extend inferences be-
yond individual items to the underlying construct. Just as we sample individuals
and then make generalizations to populations, these scales, constructed with the
help of IRT, represent a construct broadly and therefore make it possible to general-
ize beyond the specific items in the assessment to the construct domain that those
items represent. These methodologies originally developed for NAEP are utilized
in all the large-scale assessments covered in this volume, including the studies cur-
rently conducted by the International Association for the Evaluation of Educational
Achievement (IEA) and the Organisation for Economic Co-operation and Devel-
opment (OECD) that will be described next. Methodological innovations such as
these have contributed to the growth and expansion of international large-scale as-
sessments and allowed us to move beyond the questions raised by Tyler and oth-
ers in the 1960s and 1970s and focus on increasingly complex questions raised by
policymakers today.

Following the initial work that occurred from the 1960s through the 1980s, in-
ternational large-scale assessments of student skills have expanded tremendously in
terms of the number of assessments and participating countries. IEA continued to
conduct important periodic large-scale international studies and, starting in 1995,
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began to conduct continuous assessment cycles for the Trends in Mathematics
and Science Study (TIMSS) followed by the Progress in Reading Literacy Study
(PIRLS) in 2001. TIMSS is conducted every 4 years and focuses on achievement
in mathematics and science at the fourth and eighth grades. PIRLS runs on a 5-year
cycle and assesses how well children read after 4 years of primary school. By 2007,
some 60 countries participated in TIMSS and over 40 countries participated in
PIRLS. At the end of the 1990s, the OECD began the Programme for International
Student Assessment (PISA) cycle of studies. PISA assesses the skills of 15-year-
olds with the goal of gathering information about how well students have acquired
the knowledge and skills essential for full participation in society. The first assess-
ment was conducted in 2000 in over 30 countries and focused on the domains of
reading, mathematics, and science. Since then, PISA has expanded in terms of the
number of participating countries, with over 65 in the 2009 cycle, as well as the
range of domains assessed, with cross-curricular areas such as problem solving and
financial literacy being added to the assessment.

Large-Scale Assessments of Adults

In the 1990s, policy interest in the skills of adult workers and citizens led to the first
international large-scale assessment focusing on adults ages 16—-65. Working with
Statistics Canada, ETS conducted the International Adult Literacy Survey (IALS)
between 1994 and 1999, with 22 countries participating over three cycles. This
assessment focused on prose, document, and quantitative literacy skills' and dem-
onstrated the feasibility of conducting a household survey of adult literacy skills
in an international context, maintaining comparability across countries and cul-
tures. As such, IALS laid the foundation for subsequent surveys of adult skills and
knowledge. The Adult Literacy and Life Skills Survey (ALL), which focused on a
somewhat expanded set of adult skills including literacy, numeracy, and analytical
problem solving, was conducted between 2003 and 2008 with some 11 countries
participating.? The most recent adult survey, the OECD’s Programme for the Inter-
national Assessment of Adult Competencies (PIAAC), was conducting its first cy-
cle in 2012 with 25 countries participating in 33 languages. PIAAC is a significant
step forward in that it is the first computer-based household survey of adults, with
interviewers taking laptops into people’s homes and asking respondents to complete
a background questionnaire and cognitive items on the computer. A parallel paper
instrument is utilized for adults who are unable or unwilling to use the laptop equip-
ment. For those adults taking the assessment on the computer, electronic reading
tasks as well as scenario-based tasks assessing problem solving in technology envi-

! For definitions of these three literacy domains see Organisation for Economic Co-operation and
Development and Statistics Canada (2000).

2 For definitions of the ALL domains and more information about the survey see Statistics Canada
and OECD (2005).
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ronments complement the more traditional literacy and numeracy tasks that utilize
texts, tables and static print-based stimulus material. PIAAC expands large-scale
assessments by utilizing technology to administer the survey and, at the same time,
embracing the fact that today’s literacy-related tasks often take place in technology-
based contexts such as web-based environments, spreadsheets and databases, or
electronic mail.

The countries participating in today’s student and adult large-scale surveys rep-
resent the overwhelming majority of GDP in the world and interest in the data these
surveys yield continues to grow. For example, within the context of large-scale as-
sessments, many countries now include special studies focusing on populations of
particular interest such as the elderly, immigrants, and incarcerated adults. There is
also interest in longitudinal studies as is the case in Canada, which is planning to use
PIAAC to measure skills over time. Given that countries are looking more and more
toward these assessments for data to drive and inform policy, it is likely that we will
see international large-scale surveys continue to expand over time.

The Expanded Range of Large-Scale Assessments

As the aforementioned studies demonstrate, not only have we seen an expansion
of who is assessed in terms of the range of participating countries and populations
within those countries, but international large-scale assessments are also broaden-
ing the horizons in terms of what is being assessed. Earlier studies focused on in-
school populations and measured typical academic domains such as mathematics,
reading, and science. While these continue to be areas of interest, student assess-
ments have expanded to measure a wider range of competencies and interests, re-
flecting a growing recognition of the need for lifelong learning as a tool to succeed
in rapidly changing economies. Large-scale comparative surveys of adult popula-
tions began with a focus on literacy and quantitative skills and have expanded to
include numeracy and problem solving in everyday adult contexts. With the grow-
ing importance of information technologies, measures of Information and Commu-
nication Technology (ICT) literacy skills, digital reading, and problem solving in
technology environments have also been included in a number of studies.

The growing interest in assessing technology-related skills and knowledge has
led to a growing interest in delivering assessments via computer. As has been men-
tioned, PIAAC is a household survey delivered on laptops. The call for tenders for
PISA 2015 also focuses on moving that assessment more fully towards a computer-
based platform. Computer-based assessments are making it possible to include new
and innovative item types such as interactive scenario-based items and to collect
a broader range of information including timing data and information about the
processes test takers engage in when completing assessment tasks. This capabil-
ity is, in turn, leading to a broadening of the cognitive constructs being measured.
Additionally, computer-based assessments make it possible to take advantage of
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psychometric advances such as the use of adaptive testing, which allows for more
targeted and time efficient measures.

Another significant development in the history of international large-scale as-
sessments has been the growing interest in broadening the information gained from
cognitive measures through the use of extensive background questionnaires. Recent
student and adult surveys typically include quite extensive background question-
naires. Student questionnaires address a range of topics including general attitudes
and interests, day-to-day learning and leisure activities, and educational resources
at home.

For adult assessments, questions about job requirements, literacy related activi-
ties at home and at work, and social outcomes such as engagement in civic activities
have been included. Applying IRT scaling methodologies to these questionnaires
has made it possible to create derived scales based on attitude and interest questions
as well as on self-reported literacy-related activities and uses of technology. The
use of IRT allows us to study differences across participating countries in terms of
background characteristics along the same scales and in the same detail as is pos-
sible for the cognitive scales. Data from these questionnaires, in conjunction with
the cognitive measures, are being used to inform increasingly complex policy ques-
tions about the relationships among learning, skills and outcomes.

Both the broadening of the cognitive constructs being addressed in large-scale
comparative surveys and the interest in expanded coverage of policy relevant infor-
mation collected in background questionnaires have driven the need to develop new
methodologies for survey design and data analysis. What began as a basic desire to
collect descriptive data in the 1960s and 1970s has now expanded to a much broader
range of questions of policy interest. There is clearly growing interest on the part of
stakeholders from different disciplines to address policy and research questions that
are of interest both at the national and the international level.

Evidence-Based Policy Information

It is important to remember that the foundation of international large-scale as-
sessments has always been some call for comparable information about the skills
possessed by populations of interest and an understanding of how those skills are
related to educational, economic and social outcomes. As such, the development of
international large-scale assessments represents a cycle, as shown in Fig. 1.1. The
initial work is motivated by policy questions which then drive the development of
assessment frameworks and the design of instruments to address those questions.
The desire to assess new aspects of existing constructs as well as to include new
domains leads to advances in design and methodology that, finally, facilitate the
analysis and interpretation of the survey data. This assessment data and the pos-
sibility of assessing new constructs as an outcome of more advanced methodolo-
gies leads, in turn, to new questions that then form the basis of the next cycle of
assessment.
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Fig. 1.1 The development
cycle of evidence-based edu-
cational policy utilizing data
from large-scale international
assessments of skills

1. Policy Questions

4. Enhanced
Analysis and
Interpretation of
Data

2. Assessment
Frameworks &
Instrument Design

3. Methodological
Advances

Current and future assessments will continue this cycle, enriching the databases
available to researchers around the world to address questions arising in educational
research and policy. And the most recent step towards computer-based assessments
leads us to the next era of international large-scale assessments. While opening up
new sources of information about how students and adults solve technology-based
tasks, this move towards computer-based assessments also poses challenges. First
and foremost, the ongoing development of new cycles of assessments and the move
to new modes of technology-based delivery have to be reconciled with the desire
of policymakers to measure trends—particularly for student populations—by com-
paring skills over cycles of these assessments. In addition, as technology develops,
the platforms used for delivery of large-scale assessments will surely evolve and
change more quickly than their paper-based predecessors. Finally, we can expect
that new domains and new constructs may be added to the ones currently assessed,
and additional information will be collected in the background instruments. These
innovations will continue the development cycle, likely leading to new assessment
methodologies, new interpretation models, and new areas of focus for large-scale
assessments.

Perspectives on International Large-Scale Assessments

The contributions in the remaining chapters of this volume are based on invited
presentations given during the International Large-Scale Assessment (ILSA) con-
ference, held at Educational Testing Service in March of 2011. The range of per-
spectives reflected by the presenters and participants reflects the ever broadening



8 1. Kirsch et al.

range of stakeholder groups with an interest in international large-scale assessments
and the role that these assessments play in educational policy. The present volume
includes the views of thought leaders from a variety of disciplines, all of whom have
profound interest in international large-scale assessments.

In Chap. 2 “International Large-Scale Assessments as Change Agents,” Jo Rit-
zen, Chair of the NGO Empower European Universities, focuses on ILSAs from
the policy perspective. He discusses the impact that international large-scale assess-
ments have had on educational policies, using PISA as a focus. He presents a series
of national examples, illustrating how data from PISA 2006 resulted in a range of
policy outcomes across participating countries. In addition, the role of transmission
mechanisms, with a focus on the media in particular, in translating the results of as-
sessments into institutional change is discussed. Ritzen concludes that international
large-scale assessments provide transparency by allowing countries and institutions
to evaluate the quality of their educational programs and compare where they stand
compared to others. It is this transparency, he argues, that spurs change in policy
and practice.

Michal Beller, Director-General of the Israeli National Authority for Educational
Measurement and Evaluation (RAMA), focuses on the connection between tech-
nology-based assessments and learning. In Chap. 3, “Technologies in Large-Scale
Assessments: New Directions, Challenges, and Opportunities,” Beller contends that
the goals for schools today are much broader than helping students master a set of
core subjects. Educational systems in the twenty-first century must assist students
in becoming critical thinkers, problem solvers, good communicators and good col-
laborators. In addition, schools strive to help students become information- and
technology-literate, innovative and creative and globally competent. Beller argues
ICTs have the potential to enhance the assessment of this broad range of skills.
Her chapter addresses the computerized revolution of large-scale assessment and
considers whether these new developments will be merely a technological leap for-
ward, or serve as a catalyst for a more profound pedagogical change, influencing
the way instruction and assessment will be conducted in the next era. Beller also
discusses the role of computer-based large-scale assessments in the integration of
twenty-first century skills into all content areas, as well as in creating new method-
ologies for a better use of technology in the service of learning.

Eric Hanushek of Stanford University brings his focus on economic analyses of
educational issues, including efficiency, resource usage, and economic outcomes of
schools, to the discussion of international large-scale assessments in his chapter. In
Chap. 4, “The Role of Assessing Cognitive Skills in International Growth and De-
velopment,” Hanushek notes that while most analyses of growth and development
emphasize the central role of human capital, measurement issues have plagued both
research and policy development. Specifically, attention to school attainment and
enrollment rates appears misdirected. In contrast, Hanushek explains, recent work
has shown that measures of cognitive skills derived from international assessments
greatly improve the ability to explain differences in economic growth rates across
countries. Moreover, higher levels of cognitive skills appear to have dramatic im-
pacts on the future economic well-being of a country, suggesting that policy actions



1 On the Growing Importance of International Large-Scale Assessments 9

should focus directly on school quality and other means of improving cognitive
skills.

Henry Levin of Teachers College, Columbia University also looks at large-scale
assessments in the context of the economics of education. However, Levin extends
that focus beyond measures of traditional cognitive skills in Chap. 5, “The Utility
and Need for Assessing Noncognitive Skills in Large-Scale Assessments.” Levin
notes that most attention in large-scale assessments of educational progress and out-
comes is focused on cognitive measures of student proficiency. In part, this focus is
due to the assumption that “skills” are cognitive in nature and have a high predictive
value in terms of productivity. However, the predictive value of cognitive scores on
worker productivity and earnings is more modest than commonly assumed. In fact,
attempts to relate cognitive test scores from surveys to economic output, although
meritorious, require substantial liberties in the interpretation of data. At the same
time, there is considerable evidence that noncognitive skills are as important as—or
even more important than—cognitive attributes in predicting both school outcomes
and economic productivity. Noncognitive outcome measurement is more challeng-
ing to assess than cognitive because of its highly diverse dimensions and difficulties
in sampling performance on these dimensions. This chapter addresses the develop-
ing knowledge base on the potential importance of noncognitive aspects of students
and schools, issues of measurement and assessment, and their predictive value on
adult outcomes.

In Chap. 6, “The Contributions of International Large-Scale Assessments in
Civic Engagement and Citizenship,” Judith Torney-Purta of the University of Mary-
land shares the perspective of researchers and policymakers interested in social
policy. She focuses on three studies conducted since the 1970s that have addressed
the topic of measuring civic engagement and citizenship and examined patterns
of student achievement in attitudes and skills as well as knowledge. Because of
the complexity of preparing for citizenship and workplace readiness in different
democratic systems, these civic education projects have had an innovative edge in
both assessment development and the analysis undertaken. Results from these stud-
ies have led to insights into political events, such as the difficulty of establishing
civic education after a dictatorship, the rise of anti-immigrant parties, and changes
in the political participation of young adults in Europe and the United States. These
studies provide information about how students are able to get along with others in
society, acquire norms, and participate via democratic means to implement change.
In addition to considering civic studies in an international perspective, this chapter
presents results of secondary analyses of CIVED data to illustrate the utility of these
studies, and discusses analyses relevant for policy and for researchers in political
science and psychology.

Eckhard Klieme, Director of the Center for Research on Educational Quality
and Evaluation at the German Institute for International Educational Research,
brings the perspective of researchers interested in school quality and school devel-
opment to the discussion of international large-scale assessments. In Chap. 7, “The
Role of Large-Scale Assessments in Research on Educational Effectiveness and
School Development,” Klieme contends that policymakers are primarily interested
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in large-scale educational assessments as indicators that monitor the functioning,
productivity and equity of educational systems, while researchers tend to perceive
large-scale assessments as a kind of multi-group (i.e., multi-country) educational
effectiveness study. Aside from describing strengths and challenges with regard to
student performance and the conditions of teaching and schooling in participating
countries, researchers also want to understand why students achieve certain levels
of performance. Klieme argues that, because large-scale assessments provide only
observational data, it is exceedingly difficult to draw causal inferences, such as con-
cluding that a particular educational policy or practice has a direct or indirect impact
on student performance. He proposes that a productive interplay between large-
scale assessments and effectiveness research may be established in several ways
by implementing enhancements to the assessment design. Two examples of such
enhancements are presented and discussed: (1) a national large-scale assessment on
language competencies in Germany reassessed students 1 year after the first large-
scale assessment, allowing researchers to study the impact of school-level factors
on classroom instruction and student growth and (2) a reassessment of Germany’s
schools performed 9 years after initial participation in PISA.

In Chap. 8 of this volume, “Prospects for the Future: A Framework and Discussion
of Directions for the Next Generation of International Large-Scale Assessments,”
Henry Braun of Boston College describes a set of essential conditions that inter-
national large-scale assessments must satisfy in order to contribute to constructive
change. These include that reported outcomes of these assessments must be cred-
ible, relevant, and correspond to national goals, that stakeholders must be spurred
by the results to propose new policies and allocate (or reallocate) resources, and that
policymakers must maintain a sustained but flexible focus on these policies. Braun
situates the topics covered in this volume within this framework and concludes by
examining how the positive impact of international large-scale assessments can be
increased. In his view, forward-looking strategies require that these assessments
provide more useful information, enhance the value of that information, and extend
their reach through approaches such as developing strategies to allow a wider range
of jurisdictions to participate and to share resources and expertise to build capacity.

As these brief summaries show, the authors in this volume cover a range of top-
ics and perspectives related to the role and impact of international large-scale as-
sessments. As such, they very much reflect the range of questions that international
large-scale assessments will be asked to address as we strive to better understand
where we are in terms of educational effectiveness and human capital development
and how we might best move into an increasingly interconnected and challenging
future.

References

Messick, S., A. Beaton, and F. Lord. 1983. National assessment of educational progress recon-
sidered: A new design for a new era (Report 83—10). Princeton: Educational Testing Service.



1 On the Growing Importance of International Large-Scale Assessments 11

Naemi, B., E. Gonzalez, J. Bertling, A. Betancourt, J. Burrus, P. Kyllonen, J. Minsky, P. Lietz, E.
Klieme, S. Vieluf, J. Lee, and R.D. Roberts, (in press). Large-scale group score assessments:
Past, present, and future. In Oxford handbook of psychological assessment of children and
adolescents, eds. Saklofske D., and Schwean V. (Cambridge, MA: Oxford University Press).

Organisation for Economic Co-operation and Development and Statistics Canada. 2000. Literacy
in the information age: Final report of the international adult literacy survey. Paris: OECD
Publishing.

Statistics Canada and Organisation for Economic Co-operation and Development (OECD) 2005.
Learning a living: First results of the adult literacy and life skills survey. Paris: OECD Pub-
lishing.

von Davier, M. Sinharay, S., Oranje, A. and Beaton, A. 2006. Statistical Procedures used in the
National Assessment of Educational Progress (NAEP): Recent developments and future direc-
tions. In Handbook of statistics, eds. Rao C. R., and Sinharay S., (Vol. 26): Psychometrics.
Amsterdam: Elsevier.



Chapter 2
International Large-Scale Assessments
as Change Agents

Jo Ritzen

Introduction

Transparency to keep you honest: This notion, in a general sense, had been widely
embraced in the national legislatures of many countries as an important change
agent towards better societal outcomes. But in education, transparency in the form
of educational outcomes—to be measured by (large-scale) assessments, among
other methods—is a relatively new phenomenon as an intended agent of change.

This chapter is a survey of my personal experience in the recent past with inter-
national large-scale assessments (ILSAs) as change agents, with a focus on PISA,
the Programme for International Student Assessment, which started in 1994! and
has had a progressively larger impact on the educational policies of countries. Many
countries felt PISA gave them an honest view of where they were in their aspirations
to have the best possible talent development. It was not always a happy view. Some-
times it confirmed earlier fears that the country had fallen off track. Sometimes the
PISA results were in sharp contrast to previously held beliefs in the quality of the
country’s education system. This PISA-shock has spurred a rapid change in country
policies, with a likely unprecedented upward spiral in the quality of education.

My survey starts with a theoretical framework of transparency as a change agent.
This model is based on assessments that allow for comparisons between institu-
tions. It has to be slightly modified for an application to PISA, which provides a
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comparison among countries. Then I present the main findings of the PISA evalu-
ation in terms of its policy impact within the framework of the theoretical model.
Subsequently, I consider transmission mechanics (in particular, the role of the me-
dia) in translating the results of assessments into institutional change before provid-
ing a concluding section.

The main point is that assessments make comparisons in the accomplishments
of different institutions or regions possible. They can take the role of signaling the
quality of the educational institutions or the educational establishment of a region
or a country. This signal can drive a healthy competition in which all participating
partners profit.

Transparency as a Change Agent: A Think Model

Throughout my career both in government as a Minister for Education, Culture and
Science in the Netherlands in the 1990s, as well in different capacities (among oth-
ers as vice president for education, health and social protection) at the World Bank,
I have emphasized the role of transparency as an important change agent towards
better educational outcomes within countries and between countries.The theoretical
model implicit in this emphasis is depicted in Fig. 2.1.

I consider the educational institution as the unit of performance for which ed-
ucational outcomes are measured in a way that allows for comparisons with the
educational outcomes of other institutions. Of course, one can also focus on the
educational outcomes of a set of institutions, e.g., in a region, a state or a country.

The transmission of these measurements to “change” in institutions can take
place in three different ways, as shown in Fig. 2.1.

1. The first is the direct line of “naming and shaming,” which might lead schools to
rethink their policies and become more performance-conscious.

2. The second refers to the reaction of consumers (students and their parents) and
stakeholders (the community in which the school is located).

3. The third refers to the reaction of local, regional, or state governments to large-
scale assessments.

Any sign that their school performs less well than others may have repercussions.
I have found evidence for this in the external evaluation of policy impact of PISA
(OECD 2008) in Basque country, where PISA results were known by school. Their
parents and local stakeholders of some top-performing schools will make every at-
tempt to have their school perform even better the next time around.

Needless to say, “iteration” (repeating the cycle of measurement) is a necessary
condition for assessment to have an improvement function. “Consumer choice,”
whether direct (in an education system that allows choice even within the public
system, or for a switch from public to private, or vice versa) or indirect (through mi-
gration to school districts with better schools), does have an impact on institutions.

“Choice” is an important transmission mechanism of quality measures to-
wards the energy and dedication to change. The size of the effects of “choice” on
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Transparency in educational outcomes a change agent
with the institution as the unit of performance
(Naming and Shaming)
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Fig. 2.1 Transparency in educational outcomes as a change agent with the institution as the unit
of performance (Naming and Shaming)

institutional behavior depends on a great number of factors. First, the measures
will—in education—only partially reveal the main features that consumers (stu-
dents and/or their parents) have sought in the school. As a result, consumers will
only partially let their choice depend on such measures. Second, the institutions
may not want to react to changes in choice (decreased student number) on the basis
of published performance measures, because they believe that those measures do
not represent their strategic aims in full. Some schools may prefer to have a smaller
student body along with a different educational mission than what is captured in the
performance measures.

Some examples of the Netherlands in the 1990s are the higher education “Choice
Guide” and the inspectorate assessment of schools.

In the 1990s, the Ministry of Education organized and financed the Choice
Guide. In this guide, all degree courses of all higher education institutions were
compared annually in groups of similar courses (e.g., medicine, economics, law,
etc.), using student evaluations on a large number of items (approximately 30).
The evaluations were summarized by grade. The effect on choice was and still is
limited. However, the impact on institutions has been impressive. Some institutions
have made it their mission (advertised in public) to be among the best evaluated and
work hard to correct low evaluation scores. Most institutions do their best to avoid
low scores. Those with consistently low scores for degree courses over a number of
years are bashed in the press. Although they still may not have lost too many stu-
dents (presumably because of the geographic limitations of choice), they are under
considerable pressure to improve.
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Although no detailed analysis exists, it is hard to believe that the annual pub-
lication has not led to a substantial improvement of higher education (in order of
decreasing importance: Ph.D., master’s degree, university bachelor’s degree, pro-
fessional education bachelor’s degree, community college bachelor’s degree), albeit
only through choice, when serious alternatives were an issue.

The assessments of secondary schools of the Dutch inspectorate were published
in one of the national morning newspapers (7rouw) for the first time on a Saturday
in 1996. The demand was so overwhelming that the paper was sold out at 8 a.m.
The publications did and do affect choice, and schools will do almost everything to
ensure they are well evaluated on their performance by the inspectorate.

In Fig. 2.1, I put “stakeholders” next to “choice.” In those countries where choice
is not used as an allocation mechanism, school boards and other local stakehold-
ers can be the parties that put pressure on institutions to improve in terms of their
performance measures.

The third line of change is the one of government. Government may choose to
alter policies or even close down schools that are performing badly. The “No Child
Left Behind” policy in the United States allows for such an approach in combina-
tion with the possibility of revamping the school as a charter school.

Both the United Kingdom and the Netherlands (as examples) have legislation
that allows for the termination of public finance for low-performing schools. Need-
less to say, this refers only to a limited number of cases each year. Policies are not so
likely to be altered if the results of assessments are not known by institution.

The direct impact (“naming and shaming”), the impact of stakeholders, and the
impact of government agencies are strongly related to the way the public interest is
taken up by the media. In the subsequent section, “The Policy Impact of PISA,” I
will discuss their role more in detail.

To this point, I have taken a “technical” position on assessments and change
without asking the more normative question whether such change is socially desir-
able. This question uncovers the “value-added” debate. Educational accomplish-
ments indeed should be considered in a value-added fashion. Unfortunately, few
countries have followed the lead of Poland in showing a willingness to pursue this
necessary direction.

When assessments are taken to the country level—as with PISA—and used for
cross-country comparisons, the value-added question is less intrusive, assuming
that the base distribution of learning achievements of, say, 5-year-olds is not so dif-
ferent among countries, at least those with similar per capita incomes.

The resistance to participation in ILSAs—although substantially different
among countries—often comes from the education community. Many education
leaders express the fear that assessments drive them “to teach to the test” or that
the assessments “label” students. Yet, high quality performance tests that are not
used to promote or select students are unlikely to have this effect. The “labeling” of
students indeed can take place, because the education environment can be adapted
based on the test to serve the student better, as an intended effect.

In the case of the Dutch Choice Guide for higher education, there was origi-
nally a strong resentment from the side of the higher education institutions that was
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expressed as unease with the types of measures used. But one cannot escape the
impression that the resentment was based more on unwillingness to be transparent
than on concerns about the types of measures used.

The Policy Impact of PISA

PISA is an internationally standardized assessment that monitors the quality of edu-
cation systems in terms of student outcomes. PISA assesses the ability of 15-year-
olds to apply their knowledge in reading, mathematics, and science to real-life prob-
lems, rather than the acquisition of specific curriculum content. Assessments take
place every three years and use a framework that is jointly developed by Organisa-
tion for Economic Co-operation and Development (OECD) countries. Contextual
data are collected through background questionnaires for students and schools, with
between 5,000 and 10,000 students typically tested in each country.

The first survey was conducted in 2000. It focused on reading literacy and mea-
sured students’ “capacity to understand, use and reflect on written texts, in order to
achieve one’s goals, to develop one’s knowledge and potential, and to participate in
society.” The survey was completed by students in 43 countries (29 OECD member
and 14 nonmember countries and economies; for 11 of the 43 countries and econo-
mies, data was collected in a follow-up study, PISA-PLUS, in 2002).

The second survey was conducted in 2003. It assessed students in mathematical
literacy and examined young adults’ “capacity to identify and understand the role
that mathematics plays in the world, to make well-founded judgments and to use
and engage with mathematics in ways that meet the needs of that individual’s life
as a constructive, concerned, and reflective citizen” (see page 12 in OECD 2006).
A total of 41 countries (30 OECD member and 11 nonmember countries and econo-
mies) participated in the 2003 assessment cycle.

The third survey was conducted in 2006. It had science literacy as its focus and
assessed the capacity of students’ “scientific knowledge and use of that knowledge
to identify questions, to acquire new knowledge, to explain scientific phenomena,
and to draw evidence-based conclusions about science-related issues, understand-
ing of the characteristic features of science as a form of human knowledge and
enquiry, awareness of how science and technology shape our material, intellectual,
and cultural environments, and willingness to engage in science-related issues, and
with the ideas of science, as a reflective citizen.” A total of 57 countries (30 OECD
member and 27 nonmember countries and economies) participated in this survey.

The fourth survey was conducted in 2009 (see OECD 2010).

In 2007 the OECD commissioned a group of three individuals, of which I was
one, to do an evaluation of the impact of PISA on policy. This group produced a
report one year later.

The research design consisted of the following two parts:

* A quantitative strand: A total of 905 questionnaires were distributed to policymak-
ers, local government officials, school principals, parents, academics and research-
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ers, and media representatives in 43 countries and economies (of which 24 were
OECD member countries) via email. Of these, 548 questionnaires were returned.
This corresponds to an overall response rate of 61 %. Furthermore, responses were
obtained from 42 representatives at the PISA Governing Board, 33 members of the
business community, and 36 representatives of teacher organizations.

* A qualitative strand: Five case-study countries and economies were selected,
taking into account variations in terms of the levels of impact PISA has achieved,
performance in PISA, and equity and government structure (centralized/decen-
tralized/federal/regional). Geographical balance was also taken into consider-
ation. The case-study countries and economies were Canada, Hong Kong-China,
Norway, Poland, and Spain.

I personally visited Spain and Poland as part of this intensive, in-depth qualitative
review.

Let me first focus on the question of whether PISA acted as a change agent, and
if so, how. Our model of Fig. 2.1 needs some adaptation because, in this scenario,
consumer choice is irrelevant (generally, students will not choose to follow their
education in other countries).

The overall level of policy impact of PISA in each country was estimated by
combining the respondents’ assessment of the extent to which PISA influenced poli-
cymaking at the national/federal and local levels in all three PISA assessments. The
categories were constructed based on the distribution of answers to the questions
of countries that returned more than four questionnaires. Early on, countries asked
for and received the assurance that individual country data would not be published
by us. Rather, deciles were generated from the distribution of respondents, who
judged that PISA was extremely or very influential in informing policy. PISA was
considered to have a comparatively low impact in countries falling into the range
from the lowest to the third decile. The policy impact of PISA was considered to be
medium in countries from the fourth to the seventh decile, and high in countries in
the deciles above. This resulted in the following classification:

* Group A

— Countries where PISA achieved relatively low levels of impact on policy for-
mation: Czech Republic, Ireland, Italy, the Netherlands, the Slovak Republic,
Turkey, the United Kingdom, Bulgaria, Croatia, Hong Kong-China, Latvia,
Lithuania, Romania, the Republic of Serbia, and Uruguay.

* Group B

— Countries where PISA achieved relatively medium levels of impact on policy
formation: Australia, Austria, Belgium, Canada, Finland, Greece, Hungary,
Iceland, Switzerland, Chile, Chinese Taipei, Colombia, and Qatar.

* Group C

— Countries where PISA achieved relatively high levels of impact on policy for-
mation: Denmark, Germany, Japan, Mexico, Norway, Spain, Sweden, Israel,
the Kyrgyz Republic, Macao-China, Slovenia, and Thailand.
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Note that this survey took place in 2007. If we had done this after the 2009 PISA
results were published in 2010, the picture would have been quite different: The
United States and the United Kingdom reacted quite strongly to the PISA observa-
tion that their countries continued to belong to the low achievers among the richer
countries. All in all, it seems that it takes a while for the PISA message to sink in
into the policy domain in those countries that are not top PISA performers.

What then is the framework in which these reactions can be placed? Surely the
reactions are rooted in the discrepancy between expectation and realized results.
But how do countries come up with expectations regarding PISA results? Several
scenarios seem likely:

» Expectations are based on “comparison” (neighboring?) countries (applicable to
2000 PISA).

» Expectations are based on expected changes over time due to national improve-
ment efforts (applicable to 2003 and 2006).

» Expectations are based on a combination of both.

» Expectations are based on the wish to belong to the “world top.”

The relation, on the one hand, among the above indicators derived from the PISA
scores for 2003 and 2006 and, on the other, the measure of the reaction on PISA,
was statistically analyzed without any significant result. Neither “neighboring”
country score, average score, nor world top fits the bill as “comparison/benchmark-
ing” for all countries. For Spain and Poland (the countries that I could study in
depth), their reaction can only be explained by the ambition to belong to the world
top: The benchmark in terms of expectation are to be the very best PISA countries
in the world, even if neighboring countries seem to take a more “relaxed” attitude.
Digging one spade deeper, I tried to ascertain the level of ambition with respect to
the educational accomplishments of 15-year-olds in the country by looking at gen-
eral government documents (such as annual budgets).

It appears indeed that countries expressing great general ambitions (“belong-
ing to the top 10 in competitiveness”—a goal that at least some 50 countries in the
world endorsed in the survey!)—also are more ambitious with respect to education
and seem to react more strongly to the PISA results than others.

PISA, of course, showed that educational outcomes differ remarkably among
countries, including countries with similar levels of income. Figure 2.2 shows the
performance distribution for five different countries and the OECD average.

Finland might be considered to have reached “the production possibility fron-
tier” (as economists would call it), while other countries still have substantial room
for improvement.

Figure 2.3 shows that a great majority of questionnaire respondents (85 %) re-
garded policymakers as the main stakeholders responsible for implementing poli-
cies in light of PISA, followed by school principals and local government officials.
Professional teacher associates and academics and researchers were considered
third and fourth. “Consumers” (parents) or stakeholders reflecting the “consumers”
side (the business community) are not regarded as important in engendering change
based on assessment. If you think that these results are brought about by the framing
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Fig. 2.3 Stakeholders responsible for implementing policies in light of the PISA results, Question:
‘Who would you identify as being responsible for implementing policies in light of the PISA results
in your country? Please indicate the degree of responsibility for each stakeholder and specify to
which PISA assessment you refer
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Fig. 2.4 Extent of key stakeholder’s own responsibility for results, Question: To what extent do
[members of own stakeholder group] feel responsible for your country’s results in PISA?

of the questions, then it is good to know that all questions (including, “Who would
you identify as the most significant stakeholders in PISA and its results in your
country”) led to the same result.

One would imagine that the responsibility for the PISA results would be claimed
(in case of good results) by all parties (and definitely by the schools). Of course, one
would expect all parties to dodge responsibility in the case of not-so-good results.
However, the latter seems to be more generic as Fig. 2.4 shows.

All parties dodge responsibility. Thirty-two percent of local government officials
and 24 % of policymakers claim responsibility, but only 2 % of school principals
and representatives of teacher organizations respond that they feel responsible. Un-
fortunately no analysis was made along the lines of positive or negative responsibil-
ity answers in relation to higher or lower scores. For me, this response is beyond
comprehension. How can a whole sector ignore its responsibility for the results, as
these results would seem to imply? Note that we are not looking at an isolated reply
from one country, but at a reasonably well spread group of respondents from a siz-
able number of different countries.

One might have expected that the link between PISA and “change” would be
less if the stakeholders felt that PISA did not adequately address the core mission
of education as viewed by education institutions, the government, or the “consum-
ers,” as we suggested in our model in the section on transparency as a change agent.
This is, however, not the case. Overwhelmingly the stakeholders regarded student
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performance in reading (78 %), mathematics (75 %) and science (71 %) as well
as international comparisons and rankings (70 %) as extremely important or very
important.

This was also the case when reporting on PISA regarding the relationship be-
tween home background and student performance (58 %), the relationship between
school context and student performance (53 %), and student interests, motivation
and attitudes (48 %).

In the qualitative part of the research, for which I was able to visit schools for
whom institutional PISA scores were available, I did find a confirmation of the
hypothesis that schools that do well on PISA also feel more comfortable with the
PISA outcome measurements as reflecting their mission, while schools that under-
perform in PISA indicate that they feel that civic education, socialization, and a
broad development of talents of students are more important than the three domains
as measured in PISA.

This was also found in a question in the quantitative part—to what extent PISA
addresses the policy needs of participant countries and economies. The answers
were less positive than those on the relevance of the measures used, maybe because
of different objectives on the part of stakeholders than those captured in the actual
measurement.

Of course, stakeholders might also be apprehensive of the accuracy of the mea-
surement, but that did not turn out to be the case (OECD 2008, p. 24).

Transmission

Large-scale assessments can only play a role as a change agent if the informa-
tion derived from these assessments reaches the stakeholder, and even more so if
stakeholders are challenged because of the results of the assessments. The media
play a tremendously important role in this process. However, this turns out to be
an autonomous and rather unpredictable role. One would surmise that the PISA
results would compare to the benchmark of other countries in the same league as a
predictor, according to the same expectation model as was suggested earlier for the
overall impact of PISA on policy (expectations based on the average, the neighbor-
ing countries, or the world top).

Again, although not considered statistically, the evidence suggests (as with the
policy reaction) that there is no clear cut case for suggesting any general “expecta-
tion” model on the part of the media.

Media are part of the dissemination of PISA results. In general, the dissemination
of results by the media played a substantial role in determining the policy impact.
Some country governments were aware of this and organized dissemination through
press conferences held for representatives of the media, as well as through confer-
ences with stakeholders and schools (as Poland and Spain did). But other countries
simply let PISA run its course and paid little to no attention to dissemination.
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Here we recognize the dissemination effort as it relates to the government’s in-
terest in policy change. Dissemination (including media coverage) does not seem to
be an exogenous, but rather an endogenous variable in the model, with the excep-
tion of that part of the media that plays more an “NGO (nongovernmental organiza-
tion) role.”

I found a compelling similarity between the reaction of Lang (2010) to the No
Child Left Behind assessments and reactions to PISA at the school level: If you
want large-scale assessment to have an impact on schools, then you should dissemi-
nate results and discuss them with teachers, parents, school boards, and so forth on
the local level.

Also in the PISA evaluation, the local level—where the changes should take
place—felt uninformed and uneasy as well.

Even if all were well informed, the question is, What do you do with the PISA
results? How should a restructuring of schools take place so that better results can
be achieved?

Conclusion

1. ILSAs can be important change agents, provided that the assessment addresses
the primary concerns of stakeholders in education. The diversity in the objec-
tives of education and differences in the priorities that different stakeholders
place on distinguishable objectives (like mathematics versus citizenship) will
generally reduce the impact of large-scale assessment as a change agent to
some extent. It is important to include a variety of measures in the assessment
that reflect principal components of the diversity in the missions schools have
adopted.

2. Most large-scale assessments dodge the value-added question. This undermines
their potential for change. The present shortcut to measure only outcomes and
not to include value-added is unavoidable, but value-added measures should be
conceived and implemented in future assessments.

3. The drawback of “teaching to the test” inherent in the impact of large-scale as-
sessments on policy may be exaggerated, unless the survey results are used as
high stakes tests.

For ILSAs such as PISA, policy change seems to depend mostly on the level of
ambition of the country as expressed in the comparison/benchmarking. Some coun-
tries seem to be happy to follow the mean, or the mean of the scores of neighboring
countries. Others aspire to become part of the world top performers.

Overall, we conclude that the competition between educational institutions or
educational establishments of regions or countries can have a healthy, quality-im-
proving effect on education, once a proper quality signal in the form of an assess-
ment that allows for comparisons is developed.
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Chapter 3
Technologies in Large-Scale Assessments: New
Directions, Challenges, and Opportunities

Michal Beller

Introduction

Assessment serves a critical role in education. It holds education systems account-
able and, at the same time, serves as a gateway to systemic change in education.
Assessment signals priorities for curriculum and instruction, and in some jurisdic-
tions, teachers tend to model their pedagogical approach on standardized large-scale
assessments. Curriculum developers and designers of educational materials respond
to high-stakes tests by modifying existing textbooks and other instructional mate-
rials and by developing and marketing new ones suited to test expectations. Ulti-
mately, assessment drives change at all levels, from classroom to legislature, though
its effects range from the positive to the negative (e.g., Koretz and Hamilton 2006;
Nichols and Berliner 2007).

Therefore, the contents and the mode of assessment should be designed carefully
and thoughtfully to ensure the impact on education is positive. For this to happen,
assessments should be more aligned with the intended curriculum, embedded in au-
thentic contexts, and fully integrated into the learning and teaching process. Effec-
tive integration of assessment in learning and teaching is a challenge, particularly
due to the need to balance between formative and summative assessments. Technol-
ogy can assist in achieving such a challenging goal (e.g., Bennett 2001, 2002).

It is clear that existing innovative technologies, such as smart phones and tablets,
as well as future technologies, hold the potential to dramatically change the way
assessment will be implemented in the future. However, this chapter deals neither
with the pure technological opportunities ahead of us, nor with the technological
barriers existing today (e.g., access to computers in schools and bidirectional adap-
tation of the test platform to various languages such as Arabic and Hebrew).

This paper describes the recent developments of technology-based national
large-scale assessments (NLSAs) and international large-scale assessments (ILSAs)
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and addresses whether the digital revolution of ILSAs will be merely a technologi-
cal step forward or serve as a catalyst for a more profound pedagogical change in
the way instruction, learning and assessments will be conducted in the future. We
look at whether it will foster the integration of twenty-first century competencies
and expertise into teaching and instruction of all content areas, and whether it will
facilitate the creation of new methodologies for a better use of technology and as-
sessment in the service of learning.

The Role of Technology in Assessment

Information and communication technologies (ICT) assist in automating various
phases of testing processes such as designing, presenting, recording, and distribut-
ing test materials. However, one main goal of integrating ICT is to enable assess-
ment of those aspects of cognition and performance that are complex and dynamic
and have been impossible to assess directly via paper and pencil (P&P). New ca-
pabilities afforded by technology include directly assessing problem-solving skills,
exposing the sequences of actions taken by learners in solving problems, and mod-
eling complex reasoning tasks. Technology also makes possible the collection of
data regarding students’ concept organization and other aspects of students’ knowl-
edge structures, as well as representations of their participation in socially interac-
tive discussions and projects (Chudowsky and Pellegrino 2003).

By enriching assessment situations through the use of multimedia, interactivity
and control over the stimulus display, it is possible to assess a much wider array of
constructs than was previously possible. For example, SimScientists uses science
simulations to support powerful formative assessments of complex science learn-
ing (Quellmalz et al. 2009). The simulation-based assessment tasks are dynamic,
engaging, and interactive. They are capable of assessing complex science knowl-
edge and inquiry skills, which go well beyond the capabilities of printed tests.

Advances in measurement, technology and in the understanding of cognition
hold promise for creating assessments that are more useful and valid indicators of
what students know and can do. Such work involves reconceptualizing assessment
design and use and tying assessment more directly to the processes and contexts
of learning and instruction (Chudowsky and Pellegrino 2003; Quellmalz and Pel-
legrino 2009; Bejar and Graf 2010). Success in tying assessment more closely to
contexts and specific learning processes is what will make these new developments
more effective.

Universal Design of Assessment

There is a push in several countries (the United States in particular) to expand na-
tional and state testing and to require that assessment systems encompass all stu-
dents—including those with disabilities, learning disorders and those with limited
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proficiency in the language of instruction—many of whom have not been included
in these systems in the past.

Technology allows for the development of assessments using universal design
principles that make assessments more accessible, effective, and valid for students
with greater diversity in terms of disabilities and limited language proficiency
(mainly non-native), thus allowing for wider student inclusion (e.g., Johnstone
et al. 2009; Thompson et al. 2002). Technology allows for presentation and assess-
ment using different representations of the same concept or skill and can accom-
modate various student disabilities and strengths. Therefore, presenting information
through multiple modalities enlarges the proportion of the population that can be
assessed fairly. Similarly, assistive technology can make it possible for students
with disabilities and those who require special interfaces to interact with digital
resources, allowing them to demonstrate what they know and can do in ways that
would be impossible with standard print-based assessments.

Almond et al. (2010) proposed stimulating research into technology-enabled as-
sessments that incorporate conditions designed to make tests appropriate for the full
range of the student population by enhancing accessibility. The prospect is that rath-
er than having to retrofit existing assessments to include these students (through the
use of large numbers of accommodations or a variety of alternative assessments),
new assessments can be designed and developed from the outset to allow participa-
tion of the widest possible range of students, in a way that results in valid inferences
about performance for all students who participate in the assessment.

The Role of Technology in National Large-Scale
Assessments

Efforts are being made for system wide implementation of technology-based as-
sessments in order to extend, improve or replace existing assessment systems, or to
create entirely new assessment systems. Kozma (2009) provided a comprehensive
list of the potential advantages and challenges of incorporating ICT into large-scale
assessments (See exact quote in Appendix 1).

Delivery of national assessments via computer is becoming more prevalent as
changes are made in assessment methodologies that reflect practical changes in
pedagogical methods. Introducing computer-based testing (CBT) is often viewed
as a necessary and positive change in large-scale educational assessment—not only
because it reflects changes in classroom instruction, which is becoming more and
more computer-mediated, but also because it can provide a number of assessment
and administrative advantages (Bennett 2010).

A systemic integration of digital components in NLSA began in the United States
with the National Assessment of Educational Progress (NAEP) (e.g., Sandene et al.
2005; Bennett et al. 2007), and is being implemented today in a number of NLSA
systems around the globe as part of a process of integrating technology into learning
and instruction (e.g., Iceland, Denmark, Hungary, Israel, and Australia). However,
results from the NAEP Problem Solving in Technology-Rich Environment study
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(Bennett et al. 2007, 2010) made it clear that going beyond traditional testing is still
extremely challenging. Recent progress on SimScientist is encouraging—{findings
from an evaluation study based on six states (Herman et al. 2011) provide recom-
mendations for incorporating these simulation-based assessments into state science
assessment systems in addition to the formative classroom use (Quellmalz et al.
2011).

An elaboration on the main relevant developments in Israel and the United States
follows below.

Israel

Instruction, Learning, and Assessment via Computers

The Israeli education system went through several phases of integrating technolo-
gies into instruction, learning, and assessment (not yet with complete school cover-

age):

I 1975-1990: The Infrastructure Phase [—Setting up computer labs in schools,
mainly for drill and practice.

II. 1990-1999: The Infrastructure Phase II—Personal computer labs featuring
multimedia programs.

II. 1999-2005: The Internet Phase—Proliferation of school websites. Sporadic
web-based activities aimed at information literacy and project-based learning.

IV. 2006—present: A shift to web-based content and tools (e.g., CET, Time-to-
Know, Galim) aligned with the national curricula (links below).

CET develops both digital content and advanced technology for instruction,
learning, and assessment (ILA) by various means. The ILA system provides (in
both Hebrew and Arabic):

» Optimal integration of the latest technologies available

* Integrated learning units with assessment tasks

* Classroom—home continuum

* Use of a learning management system for managing learning and assessment
» Customization for students with learning disabilities.

The ILA system takes full advantage of computer capabilities for instruction, learn-
ing and assessment, such as simulations and animations; virtual labs; video clips;
maps; narration; information literacy tasks on the web, and interactive feedback
for the student. For example, the online elementary school system—Ofek (hori-
zon, in Hebrew), a bilingual (Hebrew and Arabic) teaching, learning, and assess-
ment environment, contains a learning management system and a large collection of
curriculum-based learning activities and assessment assignments in most subjects
(Hebrew, math, science, social studies, Bible, current events, etc.). Ofek also of-
fers innovative generators, such as an online comic strip generator, math exercises
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generator, writing generator and more, all allowing teachers to create their own
teaching material in line with the specific needs of their students (For more on CET,
see: http://cet.org.il/pages/Home.aspx and http://ofek.cet.ac.il; on Time-To-Know,
see: http://www.timetoknow.com/; on Galim, see: http://www.galim.org.il/fields/
english.html).

United States of America

The US education system went through phases similar to the Israeli ones with re-
gard to integrating technologies. However, the US system was one of the first in the
world, if not the first, to conduct a large-scale online standardized assessment via its
National Assessment of Educational Progress (NAEP).

The National Assessment of Educational Progress (NAEP)

NAEP conducted three field investigations as part of the Technology-Based Assess-
ment Project, which explored the use of new technology in administering NAEP.

The first field investigation was the Math Online (MOL) study. It addressed is-
sues related to measurement, equity, efficiency, and operations in online mathemat-
ics assessment. In the MOL study, data were collected from more than 100 schools
at each of two grade levels in spring 2001 (Sandene et al. 2005).

The 2002 Writing Online (WOL) study was the second of three field investiga-
tions in the Technology-Based Assessment project, and it explored the use of new
technology in administering NAEP.

The 2003 Problem Solving in Technology-Rich Environments study (TRE) was
the third study and it investigated how computers might be used to measure skills
that cannot be measured on a paper and pencil test (Bennett et al. 2007, 2010).

In continuation of the previous studies, NAEP recently completed a multistate
field test of online writing assessment for 8th and 12th grades to be operational in
2011. The design of the 2011 NAEP writing assessment reflects the way today’s
students compose written texts—and are expected to compose texts—particularly
as they move into postsecondary settings. The assessment is designed to measure
the ability of students in grades 8th and 12th to write using word processing soft-
ware with commonly available tools (For more, see: http://nces.ed.gov/nationsre-
portcard/writing/cba.asp).

US State Assessments

West Virginia and Oregon are among the leading states in moving forward on the
integration of technology into their state assessments.
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West Virginia

West Virginia’s techSteps program is a literacy framework based on the National
Education Technology Standards for Students (NETS*S) and is aligned with state
and Common Core State Standards.

TechSteps is a personalized, project-based technology literacy curriculum that
infuses technology skills into core instruction, promoting core subject area out-
comes while also teaching skills for the twenty-first century. A Technology Literacy
Assessment Profile is built for the student and updated as each new activity is per-
formed and recorded. This approach allows educators to teach and assess technol-
ogy literacy in an integrated and systematic manner, using authentic performance-
based assessment to provide meaningful feedback to students and generate data
for reporting purposes. This system provides West Virginia with statewide student
data on technology proficiencies at each grade level (For more, see: http://www.
techsteps.com/public/home/).

Oregon

The Oregon Assessment of Knowledge and Skills (OAKS), is the name for the
larger Oregon statewide assessment system. This new online testing system assess-
es students’ mastery of Oregon content standards. The OAKS Online operational
test is now available for reading, mathematics, science, and social sciences (For
more, see: http://www.oaks.k12.or.us/).

Recent Developments in the United States

Cognitively Based Assessments of, for and as Learning (CBAL)—
A Research Project

The improvements in large-scale assessments, important as they may be, will not re-
solve the growing tension between internal and external school assessment. An in-
novative research project proposed by Educational Testing Service (ETS) is CBAL
(Bennett and Gitomer 2009; Bennett 2010), which attempts to resolve this tension.

Technology plays a key role in the CBAL project. The central goal of CBAL is
to create a comprehensive system of assessment that documents what students have
achieved (“of learning”), helps identify how to plan and adjust instruction (“for
learning™), and is considered by students and teachers to be a worthwhile educa-
tional experience in and of itself (“as learning”). The computerized system, when
completed, will attempt to unify and create synergy among accountability testing,
formative assessment and professional support.

Accountability tests, formative assessment and professional support will be de-
rived from the same conceptual base. This base will rest upon rigorous cognitive
research, common core or state standards, and curricular considerations. CBAL as-
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sessments will consist largely of engaging, extended, constructed-response tasks
that are delivered primarily by computer and, as much as possible, automatically
scored. CBAL assessments are designed to help students take an active role in the
assessment of their own learning.

It should be noted, however, that for such an integrated accountability system
to be relevant and effective, the participating educational bodies should be in full
agreement as to curricula and standards (For more, see: http://www.ets.org/research/
topics/cbal/initiative).

US Department of Education (DOE)

I’m calling on our nation’s governors and state education chiefs to develop standards and
assessments that don’t simply measure whether students can fill in a bubble on a test, but
whether they possess twenty-first century skills like problem solving and critical think-
ing and entrepreneurship and creativity. (President Barack Obama, address to the Hispanic
Chamber of Commerce, March 10, 2009)

In an effort to provide ongoing feedback to teachers during the course of the school
year, measure annual student growth, and move beyond narrowly focused bubble
tests, the US Department of Education has awarded grants (in September 2010)
to two groups of states to develop a new generation of tests. The consortia—the
Partnership for Assessment of Readiness for Colleges and Careers (PARCC), and
the Smarter Balanced Assessment Consortium (SBAC)—were awarded US$170
million and US$160 million, respectively, to design assessments that evaluate stu-
dents based on common-core standards by the 2014-2015 school year. The tests
will assess students’ knowledge of mathematics and English language arts from
third grade through high school.

As I travel around the country the number one complaint I hear from teachers is that state
bubble tests pressure teachers to teach to a test that doesn’t measure what really matters.
Both of these winning applicants are planning to develop assessments that will move us far
beyond this and measure real student knowledge and skills. (US Education Secretary Arne
Duncan)

(http://www.ed.gov/news/press-releases/us-secretary-education-duncan-announc-
es-winners-competition-improve-student-asse)

The smarter coalition will test students using computer adaptive technology
that will tailor questions to students based on their answers to previous questions.
Smarter will continue to use one test at the end of the year for accountability pur-
poses but will create a series of interim tests used to inform students, parents, and
teachers about whether students are on track.

PARCC'’s next-generation assessment system will provide students, educators,
policymakers and the public with the tools needed to identify whether students—
from third grade through high school—are on track for postsecondary success and
critically, where gaps may exist and how they can be addressed well before students
enter college or the workforce.
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With such new technology-based assessments, schools may no longer have to
interrupt their routine instructional processes at various times during the year to
administer external tests to students, not to mention the time saved on preparing
them for the tests. Such a scenario would be made possible when schools implement
assessments for both formative and summative purposes in a manner developed
now in CBAL.

The cognitively-based assessment of, for, and as learning (CBAL) system has
many of the features that are envisioned in the PARCC and SBAC consortia. The
CBAL summative assessments are not one-time events, but rather are spread over
several occasions throughout the school year. This is a feature that has attracted a
good deal of attention in discussions of the consortia plans. CBAL also emphasizes
the use of formative assessments by teachers and in teacher professional develop-
ment. This emphasis on formative assessment and teacher professional develop-
ment can also be found in the broad outlines of the consortia plans (Linn 2010).

The Role of Technology in International Large-Scale
Assessments (ILSAs)

Among the more familiar LSA systems are the international large-scale assess-
ments (ILSAs), which are designed to enrich the knowledge and understanding of
decision-makers in education systems in different countries through international
comparisons and comparative studies in central areas of education. The major play-
ers in this arena are the International Association for the Evaluation of Educational
Achievement, or IEA, with Trends in International Mathematics and Science Study
(TIMSS), Progress in International Reading Literacy Study (PIRLS), International
Computer and Information Literacy Study (ICILS), and others), and the Organisa-
tion for Economic Co-operation and Development (OECD) with the Programme for
International Student Assessment (PISA), Programme for the International Assess-
ment of Adult Competencies (PIAAC,) and the Teaching and Learning International
Survey (TALIS). These international assessments usually involve nationally repre-
sentative samples composed of thousands of students.

The growing popularity of ILSAs has been accompanied by several phenomena.
In many countries today ILSAs constitute de facto standards for learning goals in the
subjects assessed, and as a result the curricula in different countries have been aligned
with the theoretical framework of these international assessments. In a number of
countries the results and rankings of ILSAs have become politically high stakes: min-
isters of education and governments perceive them as being an indicator of the suc-
cess of their local policy (e.g., Poland, Germany, and Israel). As such, international
assessments intensify the negative consequences that often accompany high-stakes
tests in different countries (“teaching to the test,” diverting resources, etc.).

In international assessment research programs, as in national and local assess-
ment programs, three different themes are evident in the application of ICT. One is
the use of ICT to better assess the domains that have traditionally been the focus of
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assessment in schools: reading, mathematics, and science. Note that the use of ICT
to create richer and more interactive assessment materials increases validity and
enables the assessment of aspects within the domains that, up to now, have been
difficult to assess. A second theme is the use of technology to assess more generic
competencies, such as ICT skills and a broad set of generalizable and transferable
knowledge, skills and understandings that are relevant to managing and communi-
cating information. A third theme is the use of technology to assess more complex
constructs, which are less well understood and characterize much of the thinking
about twenty-first century skills. Such constructs include creativity and collabora-
tive problem solving (as typified by the Assessment and Teaching of Twenty-First
Century Skills (ATC21S) Project.

In 2006, for the first time and on an experimental basis, PISA included an op-
tional computer-based component in the assessment of student achievements in sci-
ence (CBAS). In PISA 2009, in addition to the P&P assessments, countries were
offered the opportunity to participate in a computerized assessment of electronic
reading of texts (ERA). In 2011, 15-year-old students around the world took part
in a pilot study of three computerized assessments (problem solving, mathematical
literacy, and reading of electronic texts) as a pilot study for PISA 2012. Also, adults
(16—64 years old) around the world were assessed digitally on PIAAC. In 2012,
eighth graders around the world will participate in a pilot study in preparation for
ICILS 2013. For 2015, PISA plans are to proceed on the assumption that computer
delivery will be a significant aspect of the overall assessment. The full extent of
computer delivery has yet to be established. A brief elaboration on all these new
assessments follows below.

Organisation for Economic Co-operation and Development
(OECD)

Since 2006, the OECD has gradually begun introducing technology into its assess-
ments (PISA and PIAAC):

The Programme for International Student Assessment—PISA

PISA is an internationally standardized assessment that was jointly developed by
participating economies and administered to 15-year-olds in schools. PISA focuses
on young people’s capacity to demonstrate their preparedness in the fundamen-
tal domains of reading literacy, mathematical literacy, and scientific literacy. Four
PISA cycles have been carried out so far (in 2000, 2003, 2006, and 2009). Close to
70 countries and large economies participated in the 2009 cycle.

PISA is different from other international surveys, such as TIMSS, which is cur-
riculum-based, in that it attempts to assess the skills and competencies each learner
needs for further study and success in the future. Although the basic skills assessed
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Table 3.1 PISA cycles and the digital components

Mathematics | Science Other
Literacy Literacy Domains

Reading
Literacy

PISA 2000 +

Problem
Solving

PISA 2003

PISA 2006

PISA 2009

PISA 2012 + Problem
ERA Solving
Financial
Literacy
PISA 2015 ERA Collaborative

Problem
Solving

Shaded cells denote the extended domain assessed in a given year, + paper and pencil assess-
ments, CBAS computer-based assessment of science, ERA electronic reading assessment,
EM electronic math

in PISA (reading, math, science) are similar to other assessment programs, their
definition is different and broader and the tasks are put into the context of everyday
situations with which most people will have to deal.

Therefore, it is not surprising that the PISA governing board decided to make
use of computer-based assessments, not only to measure ICT literacy skills, but also
to allow for the provision of a wider range of dynamic and interactive tasks and to
explore more efficient ways of carrying out the main tests of student knowledge and
skills in reading, mathematics and science.

The initial goal was to begin the digital implementation in 2003. However, it
only materialized in 2006. A list of past, present, and future cycles of PISA is pre-
sented in Table 3.1, with the green cells indicating the extended domain assessed in
each cycle, and the blue letters indicating digital assessment components (added to
or replacing paper and pencil).

Overall, there is a challenge in how to move forward to CBT while keeping the
paper and pencil trends of the scores across the years. In a way, the two goals of pre-
serving trends and moving to CBT are incompatible. Changing the nature of tests
generally breaks the trends, while keeping assessments unchanged undermines its
validity, as the definition of the skills and competencies to be measured are continu-
ally changing and evolving. This paradoxical situation should be resolved and, in
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order to do so, both new technologies and new conceptualizations of what is being
measured must be further explored. The 2006 CBAS study and, even more so, the
2009 ERA study, offer an opportunity to closely scrutinize the results of CBT in
comparison to paper and pencil.

PISA 2006—Computer-Based Assessment of Science—CBAS
(optional component)

The initial goal of extending the PISA 2006 assessment of science to include a
computer-delivered element was to administer questions that would be difficult to
deliver in a P&P test. In particular, the goals were reducing the load of reading and
written expression; motivating students for the assessment task; linking dynamic
contexts with data interpretation; enabling student interaction with the media; and
allowing assessment of aspects of science not available in paper-based forms. The
relevant questions included video footage, simulations, and animations.

The computer-based assessment of science was field tested in 13 PISA countries
in 2005, and the main study was conducted in only three of them in 2006: Denmark,
Iceland, and Korea. Overall achievement within countries did not change from one
test modality to the next, yet there was a tendency for Denmark’s performance to
decrease on the computer-based test. Korean students outperformed Danish and
Icelandic students in the computer-based test just as they did in the P&P test.

In the computer-based test, male performance increased in Iceland and Korea
while female performance decreased. Males outperformed females on the comput-
er-based test in all three countries. Females outperformed males on the P&P test
of science literacy in Iceland, whereas there was a gender difference in favor of
males in the P&P results for Denmark. The association between reading literacy and
achievement on the science literacy was weaker for the computer-based items than
for the P&P items (Turmo and Svein 2006; OECD 2010).

An international workshop was held in Reykjavik, Iceland in the autumn of 2008
during which the following matters were discussed:

» Comparison between paper-and-pencil tests and computer-based assessment

» Electronic tests and gender differences

» Adaptive vs. linear computer-based assessment (For more, see: http://crell.jrc.
ec.europa.ecu/WP/workshoptransition.htm).

PISA 2009 and 2012—Electronic Reading Assessment—ERA
(optional component)

The PISA 2009 ERA optional component was implemented in recognition of the
increasing prevalence of digital texts in many parts of our lives: personal, social, and
economic. Even though the core principles of writing texts and the core processes
of reading and understanding texts are similar across media, there are reasons to be-
lieve that the specific features of digital texts call for specific text-processing skills.
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The new demands on reading proficiency created by the digital world have led,
in PISA 2009, to the inclusion of electronic reading in the reading framework, an
inclusion that has, in turn, resulted in some redefinition both of texts and of the
mental processes that readers use to comprehend the texts. ERA 2009 was designed
to investigate students’ proficiency at tasks that require the access, comprehension,
evaluation, and integration of digital texts across a wide range of reading contexts
and tasks among today’s 15-year-olds.

Nineteen countries participated in ERA. The ERA used a test administration sys-
tem (TAO) developed through the University of Luxembourg. TAO can deliver tests
over the Internet, across a network or (as was the case with ERA) on a standalone
computer with student responses collected on an external memory device (USB).

ERA will be offered again as an optional component in PISA 2012 (a pilot study
was conducted in 2011 in around 30 countries).

PISA 2012/2015—Computer-Based Problem Solving Assessment
(compulsory component)

The development of competency in problem solving (PS) is a central objective
within the educational programs of many countries. The acquisition of increased
levels of competency in problem solving provides a basis for future learning, for
effective participation in society, and for conducting personal activities. Students
need to be able to apply what they have learned to new situations.

What distinguishes the 2012 assessment of PS from the 2003 PS assessment is
not so much the definition of the competency of problem solving, or the focus on
problems that only require low levels of discipline-based knowledge for their solu-
tion, but the mode of delivery (computer-based) of the 2012 assessment and the
inclusion of problems that cannot be solved without the respondent interacting with
the problem online. A pilot study was conducted in 2011 in around 40 countries.

In PISA 2015 a new Collaborative Problem Solving assessment will be added,
which will incorporate online assessment of the skills required to solve problems as
a member of a group.

PISA 2012—Electronic Mathematical Assessment (optional component)

The definition of mathematical literacy in PISA 2012 explicitly calls for the use
of mathematical tools, including technological tools, for judgments and decision
making. Computer-based tools are in common use in workplaces of the twenty-first
century and will be increasingly more prevalent as the century progresses. The na-
ture of work-related problems and logical reasoning has expanded with these new
opportunities, creating new expectations for individuals.

Because PISA items reflect problems that arise in personal, occupational, social,
and scientific contexts, a calculator is part of many PISA items. Computers and
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calculators relieve the burden of computation so that individual respondents’ atten-

tion can be focused on strategies, concepts, and structures rather than on mechanical

procedures. A computer-based assessment will provide the opportunity to extend

the integration of technologies—such as statistical tools, geometric construction

and visualization utilities, and virtual measuring instruments—into the test items.
A pilot study was conducted in 2011 in around 30 countries.

PISA 2015—Recent Call for Tender

The plans for PISA 2015 are proceeding on the assumption that computer delivery
will be a significant aspect of PISA 2015. The full extent of computer delivery has
yet to be established.

The PISA 2015 call for tenders requires the contractor to develop an electronic
platform that is suitable for the assessment of all PISA domains and is capable of all
functions from item development to delivery of the assessment, i.e., item develop-
ment, item review, test compilation, test delivery, and administration. It should be
capable of being operationalized through an extensive range of operating systems,
including delivery over the Internet, in order to maximize country participation, and
should exploit the possibilities that arise from the use of new technologies to assess
students’ knowledge and skills in everyday tasks and challenges, in keeping with
PISA’s definition of literacy. It should also be adaptable to allow for evolution over
the PISA cycles, e.g., to assess new domains and to cope with new test designs.

Overall, there is a challenge yet to be resolved in how to move to digital assess-
ments while keeping the trends from previous P&P PISA assessments.

Programme for the International Assessment of Adult Competencies (PIAAC)

Over the past two decades, national governments and other stakeholders have shown
a growing interest in an international assessment of adult skills that allows them to
monitor how well prepared populations are for the challenges of a knowledge-based
society. The OECD’s PIAAC will be the largest and most innovative international
assessment of adult skills ever conducted (Schleicher 2008).

The primary objectives of PIAAC are to: (1) identify and measure cognitive
competencies believed to underlie both personal and societal success; (2) assess
the impact of these competencies on social and economic outcomes at individual
and aggregate levels; (3) gauge the performance of education and training systems
in generating required competencies; and (4) help to clarify the policy levers that
could contribute to enhancing competencies.

At the core of PIAAC is an assessment of the literacy skills among adult popula-
tions, these being understood as the interest, attitude, and ability of individuals to
appropriately use sociocultural tools, including digital technology and communica-
tion tools, to access, manage, integrate, and evaluate information, construct new



38 M. Beller

knowledge, and communicate with others. In addition, PIAAC collects information
from respondents concerning their use of key work skills in their jobs—a first for
an international study.

The skills assessed by PIAAC (literacy, numeracy, and problem solving in
technology-rich environments) represent cognitive skills that provide a foundation
for effective and successful participation in modern societies and economies. Levi
(2010) argues that a technology-rich workplace requires foundational skills includ-
ing numeracy and literacy (both to be tested in PIAAC), advanced problem-solving
skills or Expert Thinking (similar to the construct of Problem Solving in Technolo-
gy-Rich Environments to be tested in PIAAC) and advanced communication skills
or Complex Communication (not being tested in PIAAC).

PIAAC will offer a far more complete and nuanced picture of the “human capi-
tal” on which countries can count as they compete in today’s global economy. It
will help policymakers assess the effectiveness of education and training systems,
both for recent entrants into the labor market and for older people who may need to
continue learning new skills throughout their lifetimes.

Twenty-six countries are currently implementing PIAAC. A field test was suc-
cessfully conducted in 2010, with the main assessment being conducted in 2011—
2012. A second round of PIAAC is planned to allow additional countries to par-
ticipate in, and benefit from, the assessment. The assessments will be available in
paper- and computer-based formats.

The International Association for the Evaluation of Educational
Achievement (IEA)

The IEA has conducted various international surveys regarding the implementation
of ICT in education around the globe. Twenty-two countries participated in the first
stage of the Computers in Education Study and, in 1989, conducted school surveys
in elementary, lower secondary, and upper secondary schools. In 1992 the second
stage of the study repeated the surveys of the first stage and added an assessment
of students. The rapid diffusion of the Internet and multimedia technology during
the mid-1990s generated an interest in a new study that, among other things, could
investigate the changes in the curricula and classrooms since IEA’s earlier study.

The Second International Technology in Education Study (SITES) was initiated
in 1996 by the IEA and school surveys were conducted in 1998. The SITES study
consists of three modules. The survey data of module 1 were collected in 1998.
The module 2 case studies that involved visits to school sites were conducted dur-
ing 2000 and 2001, and the reports were released in 2002 and 2003. Module 3 was
launched in 2001, but the data for the surveys and student assessments was col-
lected during 2004, with the results released in 2005 and 2006.

A new IEA computerized international large-scale assessment for students—
ICILS—will be administered in 2013.
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International Computer and Information Literacy Study (ICILS)—2013

ICILS will examine the outcomes of student computer and information literacy
(CIL) across countries.

Computer and information literacy refers to an individual’s ability to use com-
puters to investigate, create, and communicate in order to participate effectively at
home, at school, in the workplace, and in the community. Twenty countries have
registered so far to participate in this study.

The assessment of CIL will be authentic and computer-based. It will incorporate
multiple-choice and constructed-response items based on realistic stimulus material;
software simulations of generic applications so that students are required to complete
an action in response to an instruction; and authentic tasks that require students to
modify and create information products using “live” computer software applications.

ICILS 2013 will be the first international comparative study of student prepared-
ness to use computers to investigate, create, and communicate at home, at school,
and in the broader community. ICILS will assess students’ capacity to:

» Use technology to search for, retrieve and make effective judgments about the
quality and usefulness of information from a range of sources (such as the Internet)

» Use technology to transform and create information

» Use technology to communicate information to others

* Recognize the ethical and legal obligations, responsibilities, and potential dan-
gers associated with digital communication.

ICILS 2013 will provide policymakers with results that will enhance understanding
of factors responsible for achievement in computer-based tasks. It will also inform
policy on the possible contribution of educational systems to the use of comput-
ers for digital communication and information literacy as an essential skill in the
twenty-first century.

A pilot study will be conducted in 2012 (For more, see: http://www.acer.edu.au/
icils/).

Mega Technology Companies Collaborate to Integrate
Technology in ILSAs

Three leading technology companies—Cisco, Intel, and Microsoft—collaborated in
2009 with the University of Melbourne with the goal of transforming global educa-
tional assessment and improving learning outcomes—Assessment and Teaching of
Twenty-First Century Skills (ATC21S).

The goals of the project are to mobilize international educational, political, and
business communities to make the transformation of educational assessment and,
hence, instructional practice a global priority; to specify in measurable terms high-pri-
ority understanding and skills needed by productive and creative workers and citizens
of the twenty-first century; to identify methodological and technological barriers to
ICT-based assessment; to develop and pilot new assessment methodologies; to exam-
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ine and recommend innovative [CT-enabled, classroom-based learning environments
and formative assessments that support the development of twenty-first century skills.

The collaboration initiated and produced five important white papers (Griffin
et al. 2011) in the first phase of this development project:

* Defining twenty-first century skills

» Perspectives on methodological issues

» Technological issues for computer-based assessment

* New assessments and environments for knowledge building
* Policy frameworks for new assessments.

Through 2010-2012 the focus of the project is on development of the assessment
methodologies and dynamic tasks. ATC21S has received the support of major in-
ternational assessment organizations, as well as participating governments’ depart-
ments of education, through representation on the ATC21S Advisory Panel (For
more, see: http://atc21s.org/).

Conclusion

Neither assessments nor technologies are goals in and of themselves. The merit in
both is only if they make a significant impact on education by improving instruc-
tion and increasing (directly or indirectly) the opportunity for each pupil to learn
and progress. However, the more technology becomes integrated in instruction, the
more the need is to adjust assessment to become digital and align with the new
instructional environment.

Do all the above new and innovative digital assessments indicate that the educa-
tional world is approaching a turning point regarding the incorporation of technol-
ogy into large-scale assessments? Are schools pedagogically, technologically, logis-
tically, and socially prepared for this development? What are the implications for
educators, and for policymakers? What will make this mega-investment worthwhile?

Thoughtful integration of technology into assessment may meet several comple-
mentary goals:

» Supporting and enhancing the integration of technology into learning.

» Allowing for an assessment of complex cognitive skills (e.g., Diagnoser, Sim-
Scientists).

» Designing a new accountability paradigm, that fully integrates sequential forma-
tive assessments and periodic summative assessments via computers (i.e., CBAL).

The present structure and development of electronic ILSAs certainly support the
first two goals—enhancing the integration of technology into learning, and provid-
ing an appropriate response for the measurement of complex cognitive abilities,
thus increasing test validity. Also, beyond measuring twenty-first century skills and
broadening the measured construct, computerized international assessments can
provide a more useful profile of countries whose students are clustered in particu-
larly high or low levels of performance.
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However, new accountability paradigm approaches, proposed by CBAL and the
Race to the Top consortia, according to which formative and summative assessment
are fully aligned and integrated via technology, may not be easily applicable to
ILSAs. That is, the ability to integrate continual formative assessments with period-
ic summative assessments entails complete alignment of the curricula, the content
and standards with the external and internal assessment tasks. It is not clear whether
such an alignment is possible, or even desired, with regard to the ILSAs.

Additionally, ILSAs take place on a cycle that is well suited for international
comparisons (3, 4 or 5 years). However, as ILSAs have become high-stakes and
excelling on them has become a national goal, this cycle causes certain local ir-
regularities in the organization of learning and NLSAs in years that coincide with
ILSA cycles. Thus, there is a need to better align the national and international as-
sessments in countries where both systems exist.

In summary, several issues have yet to be resolved before moving NLSAs and
ILSAs to full blown digital and online systems: adaptive versus linear adminis-
tration of the assessments; ensuring gender equality; narrowing the digital divide;
school system readiness (personnel, hardware, connectivity); infrastructure adapta-
tion to various languages (including right-to-left languages) and more.

Also, there is a challenge in how to link P&P and digital assessments with the
goal of maintaining long-term trends, as the two goals are somewhat incompatible.
Changing the nature of tests generally breaks trends, while keeping tests unchanged
is unsatisfactory as the definition of the skills and competencies to be measured are
continually changing. This paradoxical situation has to be resolved and in order to
do so both new technologies and new conceptualizations of what is being measured
have to be explored.

Nevertheless, it is clear that technology will continue to advance and improve
both NLSAs and ILSAs in an evolutionary manner. Technology even has the po-
tential to revolutionize NLSAs and its alignment with learning and teaching as
proposed by the CBAL model. However, the extent to which ILSAs, based on a
common international framework that is often not fully aligned with the national
curricula, can join this revolution remains a pedagogical and strategic challenge.

Appendix 1

Kozma (2009) provided an extensive list of the potential advantages and challenges
of incorporating ICT into large-scale assessments (exact quote):

Advantages

* Reduced costs of data entry, collection, aggregation, verification, and analysis.

» The ability to adapt tests to individual students, so that the level of difficulty can
be adjusted as the student progresses through the assessment and a more refined
profile of skill can be obtained for each student.
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The ability to efficiently collect and score responses, including the collection and
automated or semi-automated scoring of more sophisticated responses, such as
extended, open-ended text responses.

The ability to collect data on students’ intermediate products, strategies, and in-
dicators of thought processes during an assessment task, in addition to the stu-
dent’s final answer.

The ability to take advantage of ICT tools that are now integral to the practice
and understanding of subject domains, such as the use of idea organizers for
writing, data analysis tools in social science, and visualization and modeling
tools in natural science.

The ability to provide curriculum developers, researchers, teachers, and even
students with detailed information that can be used to improve future learning.

Technological challenges

Among the technological challenges that might inhibit the use of ICT-based assess-
ments are:

Significant startup costs for assessment systems that have previously imple-
mented only paper-and-pencil assessments. These costs would include hardware,
software, and network purchases; software development related to localization;
and technical support and maintenance.

The need to choose between the use of “native” applications that would not al-
low for standardization but would allow students use the applications with which
they are most familiar, the use of standardized off-the-shelf applications that
would provide standardization but may disadvantage some students that regu-
larly use a different application, or the use of specially developed “generic” ap-
plications that provide standardization but disadvantage everyone equally.

The need to integrate applications and systems so that standardized information
can be collected and aggregated.

The need to choose between standalone implementation versus Internet-based
implementation. If standalone, the costs of assuring standardization and reliable
operation, as well as the costs of aggregating data. If Internet-based, the need
to choose between running applications locally or having everything browser-
based.

If the assessment is Internet-based, issues of scale need to be addressed, such as
the potentially disabling congestion for both local networks and back-end serv-
ers as large numbers of students take the assessment simultaneously.

Issues of security are also significant with Internet-based assessments.

The need to handle a wide variety of languages, orthographies, and symbol sys-
tems for both the delivery of the task material and for collection and scoring of
open-ended responses.
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The need to keep up with rapidly changing technologies and maintaining compa-
rability of results, over time.

The need for tools to make the design of assessment tasks easy and efficient.
The lack of knowledge of technological innovators about assessment, and the
corresponding paucity of examples of educational software that incorporates
with high-quality assessments.

Significant methodological challenges include

The need to determine the extent to which ICT-based items that measure subject
knowledge should be equivalent to legacy paper-and-pencil-based results.

The need to detail the wider range of skills that can only be assessed with ICT.
The need to determine the age-level appropriateness of various twenty-first cen-
tury skills.

The need to design complex, compound tasks in a way such that failure on one
task component does not cascade through the remaining components of the task
or result in student termination.

The need to integrate foundational ideas of subject knowledge along with twen-
ty-first century skills in the assessments. At the same time, there is a need to
determine the extent to which subject knowledge should be distinguished from
twenty-first century skills in assessment results.

The need to incorporate qualities of high-level professional judgments about stu-
dent performances into ICT assessments, as well as support the efficiency and
reliability of these judgments.

The need to develop new theories and models of scoring the students’ processes
and strategies during assessments, as well as outcomes.

The need to establish the predictive ability of these judgments on the quality of
subsequent performance in advanced study and work.

The need to distinguish individual contributions and skills on tasks that are done
collaboratively (For more, see: http://www.worldclassarena.net/doc/file17.pdf).
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Chapter 4

The Role of International Assessments

of Cognitive SKkills in the Analysis of Growth
and Development

Eric A. Hanushek and Ludger Woessmann

Introduction

Economists have found the concept of human capital to be very useful in explaining
not only differences in individual earnings but also aggregate variations in the well-
being of nations. Because of the importance of human capital, another strand of re-
search has delved into the determinants of relevant skills that fit into human capital.
Both lines of inquiry have advanced markedly with development and expansion of
international testing of achievement, particularly in math and science.

Economists are now accustomed to looking at issues of skill development from
the vantage point of human capital theory. The simplest notion is that individuals
make investments in skills that have later payoffs in outcomes that matter. And, in
this, it is commonly presumed that formal schooling is one of several important
contributors to the skills of an individual and to human capital. It is not the only
factor. Parents, individual abilities, and friends undoubtedly contribute. Schools
nevertheless have a special place because they are most directly affected by public
policies.

The human capital and investment perspective immediately makes it evident that
the real issues are ones of long-term outcomes. Future incomes of individuals are re-
lated to their past investments. It is not their income while in school or their income
in their first job. Instead, it is their income over the course of their working life.

Much of the early and continuing development of empirical work on human
capital concentrates on the role of school attainment, that is, the quantity of school-
ing. The revolution in the United States during the twentieth century was universal
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schooling. This policy goal has spread around the world, encompassing both de-
veloped and developing countries. It also has lent itself to regular measurement.
Quantity of schooling is easily measured, and data on years attained, both over time
and across individuals, are readily available. But quantity of schooling proves to be
a poor measure of the skills of individuals both within and across countries.

The growth of standardized measures of achievement has proven extraordinarily
valuable in filling out a richer picture of human capital. The research base has ex-
panded significantly through work in the United States and elsewhere that exploits
rich school accountability data. The administrative data sets accompanying ac-
countability systems have proven very valuable in understanding the determinants
of student achievement.

The research based on the international assessments is perhaps equally important.
Importantly, it goes in two different directions. Research designed to understand the
underlying determinants of cognitive skills parallels that of the administrative data
sets while permitting a range of analyses not possible with the accountability data.
Additionally, however, the research based in international data sets has focused on
the consequences of skill differences.

By going beyond the use of simple measures of the quantity of schooling, econo-
mists have been able to understand better the role of human capital in outcomes
and the elements that are important in producing more human capital. International
achievement data, developed and refined over the past half century, were not col-
lected to support any specific economic research agenda. But there are a number of
research and policy agendas that are uniquely amenable to analysis because of the
existence of such data.

This discussion, following the development in Hanushek and Woessmann
(2011a), concentrates on the role of achievement as a direct measure of human capi-
tal. The international data have distinct advantages over research restricted to single
countries or states. The data permit exploitation of variation that only exists across
countries. For example, systematic institutional variation between countries—as
found with differences in the competitiveness and flexibility of teacher labor mar-
kets, forms of accountability systems, the extent of a private school sector, or the
structure of student tracking—simply does not exist within most countries. And,
even where within-country variation exists, variations across countries in key insti-
tutional factors and in characteristics of the schools and population are frequently
much larger than those found within any country.

The international achievement data, based on a consistent collection process,
provides an opportunity to examine comparable estimates of the determinants and
consequences of educational achievement for a diverse set of countries. Such re-
search can thus illuminate whether a result is truly country-specific, applies more
generally, or is simply a spurious result from a particular within-country sample.
Further, international evidence can identify systematic heterogeneity in effects that
differ across countries.

Even where within-country variation exists, for example, in the case of public and
private schools operating within the same system, comparisons of student achieve-
ment are often subject to severe selection problems. Students who choose to attend
a private school may differ along both observable and unobservable dimensions
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from students taught in neighborhood public schools. While it is possible to control
for some differences in student, family, and school characteristics when estimating
the effects of institutional structures, such estimates may still suffer from selection
on unobserved characteristics (see Chap. 7). At the country level, it is possible to
circumvent these selection problems—in effect measuring the impact of, for exam-
ple, the share of students in a country attending private schools on student achieve-
ment in the country as a whole. Such cross-country evidence will not be biased by
standard issues of selection at the individual level. (At the same time, as discussed
below, international comparisons present their own analytical challenges).

Importantly, uncovering general equilibrium effects is often impossible in a sin-
gle country but sometimes feasible across countries. For example, the presence of
private schools may influence the behavior of nearby public schools with which
they compete for students. As a result, simple comparisons of private and public
schools may miss an important part of the effects of greater private involvement in
education, while aggregation to the country level can potentially solve the problem.
By comparing the average performance of systems with larger and smaller shares
of private schools, the cross-country approach captures any systemic effect of com-
petition from private schools.

Research into the consequences of differences in cognitive skills has similar
advantages. For example, while the implications of human capital development
for macroeconomic outcomes—including, importantly, economic growth—can
potentially be investigated with time-series data for individual countries, histori-
cal data are effectively limited to school attainment with no information on the
cognitive skills that we emphasize here. On the other hand, variations in cognitive
skills across different economies can, as we describe below, effectively get at such
fundamental questions. Similarly, investigating whether features of the structure
of economic activity affect the individual returns to skills is very difficult within a
single economy with interlocking labor and product markets.

While international achievement data at times substitute for the collection of
national data, the discussion here focuses on the use of international tests for cross-
country analyses. These studies have different basic designs. One focuses on with-
in-country variations in achievement or the outcomes of achievement but then con-
siders how these within-country relationships differ across countries. The second
emphasizes the cross-country relationships per se.

International Testing!

International consortia were formed in the mid-1960s to develop and implement
comparisons of educational achievement across nations. The first major interna-
tional test was conducted in 1964 when 12 countries participated in the First Inter-
national Mathematics Study (FIMS). This and a series of subsequent assessments

"' A more detailed description of historical international testing is found in Hanushek and
Woessmann (2011b). This section provides an overview of relevant testing.
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involved a cooperative venture developed by the International Association for the
Evaluation of Educational Achievement (IEA). Since then, the math, science, and
reading performance of students in many countries have been tested on multiple oc-
casions using (at each occasion) a common set of test questions in all participating
countries. By 2010, three major international large-scale assessment (ILSA) pro-
grams were surveying student performance on a regular basis: the Programme for
International Student Assessment (PISA), testing math, science, and reading perfor-
mance of 15-year-olds on a three-year cycle since 2000; the Trends in International
Mathematics and Science Study (TIMSS), testing math and science performance
(mostly) of fourth and eighth-graders on a four-year cycle since 1995; and the Prog-
ress in International Reading Literacy Study (PIRLS), testing primary-school read-
ing performance on a five-year cycle since 2001. In addition, regional testing pro-
grams have produced comparable performance information for many countries in
Latin America and sub-Saharan Africa, and international adult literacy surveys have
produced internationally comparable data on the educational achievement of adults.

These international testing programs have some common elements. They involve
a group of voluntarily participating countries that each pay for their participation and
administer the same assessment, translated into their own (official) language(s). The
set of participating countries has differed across time and even across tested domains
of specific testing occasions. Additionally, the different tests differ somewhat in their
focus and intended subject matter. For example, the IEA tests, of which the most recent
version is TIMSS, are developed by international panels but are related to common
elements of primary and secondary school curriculum, while the Organisation for Eco-
nomic Co-operation and Development’s (OECD) PISA tests are designed to measure
more applied knowledge and skills.? Until recently testing has been almost exclusively
cross-sectional in nature, not following individual students’ change in achievement.?

Along with the assessments of cognitive skills, extensive contextual information
and student background data have been provided by related surveys. The motiva-
tion for this is using the international databases to address a variety of policy issues
relevant to the participating countries.

The IEA and OECD assessments have the broadest coverage and have also
adapted regular testing cycles. Table 4.1 provides an account of their major interna-
tional tests with an indication of age (or grade level) of testing, subject matter, and
participating countries. By 2007, there were 15 testing occasions, most of which
include subparts based upon subject and grade level.*

2 A separate analysis of coverage and testing can be found in Neidorf et al. (2006).

3 The Second International Mathematics Study (SIMS) of the IEA did have a one-year follow-up
of individual students that permitted some longitudinal, panel information, but this design was not
repeated. Recent innovations have permitted development of panel data by individual countries.
This comparison over time has been aided by the linking of tests over time—including recent
administrations of TIMSS, PIRLS, and PISA.

4 See Mullis et al. (2007, 2008), and Organisation for Economic Co-operation and Development
(2007) for details on the most recent cycle of the three major ongoing international testing cycles.
PISA also has conducted a 2009 assessment and both PISA and TIMSS have announced future
assessments.
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Fig. 4.1 Participation in international student achievement tests of IEA and OECD through 2007.
(Source: Hanushek and Woessmann 2011a)

The major IEA and OECD testing programs have expanded dramatically in
terms of participating countries. While only 29 countries participated in these large-
scale assessments through 1990, a total of 96 countries have participated by 2007.
Three additional countries participated in 2009, and another three planned to par-
ticipate in 2011, raising the total number of countries ever participating in one of
these international tests to 102. Only the United States participated in all 15 testing
occasions, but an additional 17 countries participated in 10 or more different assess-
ments. Figure 4.1°, from Hanushek and Woessmann (2011a), shows the histogram
of participation on the IEA or OECD tests between 1964-2007, divided by OECD
and other countries. From this figure, it is clear that the depth of coverage is much
greater for developed than for developing countries. Further, much of the participa-
tion in one or two different test administrations occurs after 2000.

At the same time, a number of more idiosyncratic tests, some on a regional ba-
sis, have also been developed. These tests have been more varied in their focus,
development, and quality, and they have in general been used much less frequently
in analytical work. Of the ten additional testing occasions, six are regional tests for
Latin America (ECIEL, LLECE, SERCE) or Africa (SACMEQ I and II, PASEC);
see Hanushek and Woessmann (2011a). One difficulty with these regional tests has
been the lack of linkage to the other international tests, implying that any cross-

5 Number of tests in which a country has participated in the following 15 IEA and OECD tests:
FIMS, FISS, FIRS, SIMS, SISS, SIRS, TIMSS, TIMSS-Repeat, PISA 2000/02, PIRLS, TIMSS 2003,
PISA 2003, PIRLS 2006, PISA 2006, TIMSS 2007. Total number of participating countries: 96.
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country analyses must rely exclusively on the within-region variance in institutions,
populations, and achievement.

The remaining international assessments and surveys cover a broader set of
countries but are somewhat different in focus. The International Assessment of Edu-
cational Progress (IAEP) I and II are tests constructed to mirror the National Assess-
ment of Educational Progress (NAEP) that has been used in the United States since
1970 and that aligns to the US school curriculum. The International Adult Literacy
Survey (IALS) and the Adult Literacy and Life Skills (ALL) survey have a very
different structure involving sampling of adults in the workforce.® The IALS survey
data in particular have been used in a variety of studies about the consequences of
education and cognitive skills.

Interestingly, the TIMSS tests, with their curricular focus, and the PISA tests,
with their real-world application focus, are highly correlated at the country level.
For example, the correlation coefficients at the country level between the TIMSS
2003 tests of eighth graders and the PISA 2003 tests of 15-year-olds across the
19 countries participating in both are 0.87 in math and 0.97 in science, and they
are 0.86 in both math and science across the 21 countries participating both in the
TIMSS 1999 tests and the PISA 2000/02 tests. There is also a high correlation at the
country level between the curriculum-based student tests of TIMSS and the practi-
cal literacy adult examinations of IALS (Hanushek and Zhang 2009). Tests with
very different foci and perspectives tend to be highly related at the country level,
suggesting that they are measuring a common dimension of skills (see also Brown
et al. 2007).

The Explosion of Studies

Economists largely ignored the existence or potential of these international assess-
ments until fairly recently. They made little use of the possibility of comparative
studies across countries. But the last decade has seen a tremendous upsurge in re-
search activity on cross-country issues.

As noted, economists have pursued two separate lines of inquiry, each related to
notions of human capital. The first subsection considers studies that take the cogni-
tive skills measures from the international tests as a direct measure of human capital
and focuses on the determinants of varying levels of human capital. This work,
commonly referred to as analyses of education production functions, investigates
how various inputs to education affect outcomes. The traditional investigations of
how families and school resources influence achievement have been supplemented
by a range of studies into economic institutions—accountability, choice, etc.

% The OECD has currently also embarked on a new endeavor, the Programme for the International
Assessment of Adult Competencies (PIAAC), which will update and expand the adult testing,
in terms of both the scope of the test and the number of participating countries. This assessment
began being administered in 2011.
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Table 4.2 Economic studies of the determinants of human capital using international achievement
tests (Source: Hanushek and Woessmann 2011a)

Data Determinants of student achievement Achievement Total  Unique

source Family background  Institutions equity studies
plus school inputs

Within Cross- Within Cross-
country country country country

1IEA 15 2 1 2 1 21 20
OECD 6 4 3 7 2 22 20
Other 2 2 1 5 4

Combined 3 3 4 6 16 16
Total 24 11 6 14 9 64 60

The second major line of inquiry has turned to cross-country investigations
of the outcomes of human capital and is discussed in the second subsection. The
traditional labor market studies of the determination of earnings across individu-
als have been placed in an international context, permitting some investigation of
how different economies reward human capital. Additionally, studies of outcomes
have looked at the distribution of earnings within countries and at differences in
economic growth across countries.’

Studies of the Determinants of Achievement

Table 4.2 summarizes the economic studies found in the review in Hanushek and
Woessmann (2011a).% A total of 60 unique studies have considered the determinants
of cognitive skills across countries. Interestingly, only four of these studies were
published before 2000.° The recentness of the analysis partially reflects recent ex-
pansion in the scope of international testing, but it also derives from more recent
appreciation of the kinds of analyses that are possible with the international data.
For the determinants of achievement, a prime distinction from an analytical
viewpoint is whether the study uses the between-country variation in performance
in the basic estimation. Studies that are labeled “within country” estimate a series
of models based on samples stratified by country. The results are then compared
across countries. The studies labeled “cross country” use the variations in outcomes
among countries in the basic estimation. The within-country analyses always rely

7 Studies of outcome differences related to cognitive skills are reviewed and evaluated in Hanushek
and Woessmann (2008).

8 The primary requirement for inclusion in the review is that the studies are comparative in nature,
relying on the comparisons across countries. Some studies relying on the international data sets
along with a large number of studies employing single country data sources have maintained a
focus simply on the determinants of achievement within an individual country and are not included
here.

® Heyneman and Loxley (1983), Bishop (1995), Bishop (1997), and Toma (1996).
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on the microdata sets from the various international studies, while the cross-country
studies include a mixture of those relying on microdata and those using country ag-
gregate data from the international data sets.

The studies of determinants are further subdivided into those primarily consider-
ing the role of families and school resources and those that highlight institutional
factors. Quite naturally, studies of families and resources tend to rely most on with-
in-country variation, while institutional studies rely more on cross-country varia-
tion. Institutions that set the general rules for school operations structure much of
what goes on in the schools of every country—but they cause analytical difficulties
because they often apply to all schools in a country. Thus, it is difficult to observe
any variations of what occurs with different institutions, and it is difficult to under-
stand fully the impact on achievement of both the institutions and other features of
the educational system. With educational system level variables such as reliance
on accountability systems or reliance on private schools, there is generally limited
variation within countries, and the variation that exists is often contaminated by
selection factors that make the identification of effects difficult. Therefore, it is nec-
essary to look across countries where the institutional variation exists.

A total of 51 studies investigate differences across countries in the production of
achievement.'® Another nine studies look at the variation in achievement—or equal-
ity of achievement—across countries and what factors influence that.!!

The second element of the table is tracing the data that lies behind each of the
studies. The studies to date have been dominated by the various IEA and OECD
data collections. Here the importance of the IEA and OECD is clear, with relatively
few using other sources. Moreover, the majority of the combined studies employ the
various IEA and OECD assessments only.

The international investigations of the determinants of educational achievement
have followed a voluminous literature based on data for individual countries.!? In-
deed the data available within individual countries is often superior to that from the
international surveys. Specifically, more recent studies tend to rely heavily on panel
data sets that follow the achievement of individual students and that can link this
achievement growth to characteristics of families, schools, and teachers. With these
extensive data sets, identification of separate causal determinants of achievement
is frequently much clearer than in the simple cross-sections of data supplied by the
international assessments.

What makes the international data valuable in these studies is the chance to ob-
serve influences that cannot be readily analyzed within a single country. The most
straightforward example is the application of test-based accountability. Since these
frequently apply to entire countries, there is no variation within countries that can

10 Three studies appear in more than one column of studies of determinants because they focus
equally on institutional factors and on families and schools.

1 One of these studies also appeared in the tabulation for the four preceding columns, making a
total of 60 unique studies of various aspects of the determinants of achievement.

12 See, for example, the review in Hanushek (2003) and the international perspective in Woess-
mann (2003).
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be used (except perhaps the information about before and after introduction of a
system).!3 But systems vary across countries, allowing variation that can be exploit-
ed to understand the impacts of accountability. Similarly the impacts of broad-based
preschool programs or general choice of schools is subject to selection problems if
just program take-up is considered, and any general equilibrium effects (improve-
ments to all schools) are difficult to detect within individual systems.

The clearest and most unique evidence provided by this international work is
that the overall set of educational institutions has a significant impact on student
achievement. In particular, countries with test-based accountability systems, with
more school choice, and with more local decision making or more local autonomy
tend to do better (Hanushek and Woessmann (2011a)). Moreover, the work has pro-
vided some important, policy-relevant details. For example, having local decision
making over teacher salaries only appears to make sense if the country has other
supportive institutions such as an accountability system that will focus attention on
the appropriate set of outcomes.'*

The analytical tradeoff, of course, with the international surveys is that it is of-
ten difficult to be sure that cultural factors and other systematic differences across
countries are satisfactorily dealt with in the analysis. In simplest terms it is gen-
erally difficult to be sure that international results are not driven by unmeasured
culture, institutions, and the like. Therefore, these international assessments are not
a substitute for national data systems but instead are a complement that permits
alternative kinds of studies. Moreover, as mentioned, a number of studies cannot be
done within the confines of a single country.

The Studies of Outcomes

The outcome studies are quite different. They look at the economic implications of
varying achievement. Table 4.3 summarizes the existing studies reviewed in Hanushek
and Woessmann (201 1a), all but one of which has been published from 2000 onwards.

The studies that have been conducted have each addressed issues that cannot
be studied with data on an individual country. They specifically rely on the cross-
country variation in measured skills.

Because the benefits of investment in human capital necessarily come over time,
the standard international data collection at a given school age does not provide di-

13 The United States with varying state accountability systems prior to No Child Left Behind has
similarities to the international differences—where there is no institutional variation within states
but there is variation between states. See Carnoy and Loeb (2002) and Hanushek and Raymond
(2005).

14 Hanushek et al. (2011) Combine all of the PISA data into a country-level panel. With this, they
investigate how school autonomy in various areas affects achievement. They find that developed
countries, particularly those with high performing school systems and with text-based accountabil-
ity tend to perform better with local decision making. However, less developed countries appear to
do worse when there is more autonomy in decision making.
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Table 4.3 Studies of the economic consequences of human capital using international achieve-
ment tests. (Source: Hanushek and Woessmann 2011a)

Data source Economic consequences Total
Individual earnings Equity Aggregate outcomes

1IEA 1 1 2

OECD

Other 6 3 1 10

Combined 13 13

Total 6 4 15 25
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Fig. 4.2 Returns to cognitive skills, international adult literacy survey. (Source: Hanushek and
Zhang 2009)

rect information on the value of cognitive skills for individuals in the labor market.
Indeed this has been a general problem in looking at wage determination even with-
in countries, because general census data and other surveys do not follow individu-
als over time. As a result, studies of individual earnings never use the IEA or PISA
data but instead have relied on the IALS because that survey collects information
on individuals of varying ages along with their earnings."

One of the most interesting results from the international studies of that differ-
ent economies appear to value cognitive skills to quite different degrees. Hanushek
and Zhang (2009) trace the returns to higher cognitive skills across 11 countries
participating in IALS.'® Figure 4.2, which plots of proportional increase in earnings
associated with a one standard deviation increase in achievement, shows that the US
economy appears to reward skills more than any of the other countries observed.
Some countries, like Poland and Sweden, however, provide little labor market

15 The only exception to use of IALS data is Bedard and Ferrall (2003), which combines observa-
tions of Gini coefficients with early IEA data.

16 The analysis follows what is commonly referred to as a Mincer earnings function in which dif-
ferences in individual earnings are related to school attainment and labor market experience. These
estimates simply add the IALS measure of cognitive skills to such a relationship.
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reward to higher skills. (The explanation of the causes of these differences awaits
further research).

The most unique use of the international tests—and in many ways the most im-
portant—has related to aggregate economic performance of nations. Economists
have spent considerable effort over the past two decades trying to understand why
some countries grow faster than others. This is an extraordinarily important question
because it is economic growth that determines the long run well-being of societies.

Much of the initial work by economists recognized that the economic perfor-
mance of a nation had to relate to the human capital of the nation, but it was ham-
pered by measurement issues. In particular, the only readily available information
on skills was school attainment. But use of school attainment for nations requires
an assumption that learning in a year of schooling is the same across countries—an
almost ludicrous assumption.

The international achievement measures provide a much more defensible way to
measure skill differences. This approach was first pursued in Hanushek and Kimko
(2000)) and has subsequently been reproduced and extended elsewhere (see the
review in Hanushek and Woessmann (2008)). The underlying idea is to combine
test from the various existing international assessments. These ILSA programs have
included a varying group of participating countries, and the tests are (until recently)
not linked to each other. But, we develop a comparable scale for them by noting that
the US has participated in all of the assessments and the US has a linked national
assessment in the National Assessment of Educational Progress (NAEP). By using
the scores on NAEP to adjust the US scores on comparable international exams (by
age and subject), it is possible to create a time-consistent series of performance of
the US We then develop an estimate of the appropriate variance for each interna-
tional test by using the variance within a set of comparison countries from those
with well-developed schooling systems at the time of the earlier tests. This variance
estimate allows us to put all countries who ever participate in an international as-
sessment onto a common scale. For most purposes, then, we take the simple average
of all observed scores for a country as a measure of the achievement that is relevant
for the labor force. (For details on the construction of the comparable test data over
time, see Hanushek and Woessmann (2009)).

The power of these measures is easy to see. Figure 4.3'7 shows the relationship
between achievement and average annual economic growth in GDP per capita from
1960-2000 for 50 countries with the necessary data.'® The strength of the relation-
ship between skills and growth is apparent from this figure. Behind this figure is a

17 Added-variable plot of a regression of the average annual rate of growth (in percent) of real
GDP per capita in 1960-2000 on the initial level of real GDP per capita in 1960, average years of
schooling in 1960, and average test scores on international student achievement tests.

18 This plot is an added-variable plot where the other estimated underlying regression model also
includes initial level of gross domestic product (GDP) per capita. In simplest terms it is easier for
a low-income country to grow faster because it only needs to imitate the technologies in more
advanced countries while advanced countries must develop innovations in order to grow.
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Fig. 4.3 Cognitive skills and economic growth. (Source: Hanushek and Woessmann 2008)

simple statistical relationship that relates annual growth rates to GDP per capita in
1960 and our calculation of achievement for each country.

It is also possible in a parallel manner to show the traditional story based on
school attainment. Figure 4.4'° describes the simple relationship of school attain-
ment and growth (taking into account initial income levels). As the top panel shows,
attainment is correlated with growth——but much less closely than we saw for cog-
nitive skills. But, once cognitive skills are included, there is no relationship between
school attainment and growth (bottom panel). In other words, only school attain-
ment that translates into learning and achievement has an impact.

There are of course many caveats and qualifications to this. Perhaps the most im-
portant is worry about whether the relationship can be assumed to represent a causal
relationship and not merely an association in this particular sample. Hanushek and
Woessmann (2009) provide a variety of tests that support a causal interpretation,
although it remains difficult in a small cross-sectional of countries to obtain con-
clusive evidence.?

If we use the underlying estimates of the growth relationship, we can vividly see
the importance of achievement. Hanushek and Woessmann (2011b) simulate the
impact of the US economy (and other OECD economies) for a series of scenarios

19 Added variable plot of a regression of the average annual rate of growth (in percent) of real GDP
per capita in 1960-2000 on the initial level of real GDP per capita in 1960 and average years of
schooling in 1960. The bottom panel additionally controls for average test scores on international
student achievement tests, whereas the top panel does not.

20 That study also discusses in detail the construction of the underlying data series along with a
variety of interpretive issues.
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Fig. 4.4 Years of schooling and economic growth without and with test-score controls. (Source:
Based on Hanushek and Woessmann 2008)

representing different school improvement programs. In each, it is assumed that the
United States takes 20 years to reach new achievement levels. The three scenarios
are as follows: (1) a gain of 25 points (1/4 S.D.) on the PISA tests; (2) a movement
up to the level of Finland, the world leader on PISA; and, (3) movement of all stu-
dents scoring below 400 (one standard deviation below the OECD mean, or gener-
ally Level 1). The simulations presume that the cognitive skills-growth relationship
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Table 4.4 Estimated long run impact of improvement in achievement. (Source: Hanushek and
Woessmann 2011b)

Scenario I: Increase  Scenario 1I: Bring each  Scenario I1I: Bring
avg. performance country to Finnish level all to minimum of

by 1/4 S.D. of 546 points on PISA 400 points on PISA
&) @) 3
OECD Aggregate 123.1 275.4 226.3
Improvement in tril-
lion US$
United States Improve- 43.8 111.9 86.1
ment in trillion US$

Discounted value of future increases in OECD GDP until 2090, expressed in trillion US$ (PPP)

observed across the past half-century hold into the future, and this permits estimat-
ing how much higher gross domestic product (GDP) would be with added achieve-
ment compared to the current levels.

The implications for the economy of these differences are truly astounding. Eco-
nomic growth is projected over an 80-year period (the expected life of somebody
born today), and then the present value of the gains is calculated.?! Table 4.4 sum-
marizes estimates of the three scenarios for all of the OECD countries and for the
United States by itself. A 25-point improvement (something obtained by a number
of other countries in the world) would have a present value of US$ 44 trillion for
the United States (and US$ 123 trillion for the entire OECD). Reaching the per-
formance levels of Finland would add US$ 112 trillion in present value to the US
economy. Just bringing everybody up to basic skills (400 points on PISA)—some-
thing akin to achieving No Child Left Behind—would, however, yield a striking
USS$ 86 trillion.

From a policy point of view, these calculations underscore the need for aggres-
sive (and successful) policies aimed at improving achievement and skills. From a
research point of view, the ability to uncover such fundamental relationships high-
lights the enormous value of the underlying large scale international surveys.

Some Things to be Addressed

The existing literature has produced a number of interesting and useful results. But
it also has faced a number of continuing problems and challenges. Here we simply
list some of the biggest issues.

21 The present value weights economic gains closer to today more heavily than those in the future.
It is easiest to interpret as the amount of money that, invested at an assumed return of 3 % per year,
could produce the projected GDP pattern over time.
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Fig. 4.5. School performance in Peru. (Source: Based on Hanushek and Woessmann 2008)

Some Measurement Issues

The international assessments meet a variety of purposes for the individual coun-
tries and for development organizations. One important purpose is to provide indi-
vidual countries with a benchmark both of what is possible and of where the country
stands.

These issues are important for all countries, but they are especially important
for developing countries. And here the story is not very pretty. Look for example
at schooling in Peru (Fig. 4.5). Peru has a high level of school attainment—but few
of its students appear to be learning much when in school. Only one-fifth of the
students are achieving at the basic 400-point level on PISA. From a measurement
viewpoint, one has to wonder if the PISA test is even giving meaningful informa-
tion about the skills of students in Peru and other countries similarly situated in
terms of performance. An obvious direction in the testing evolution is developing
tests that provide meaningful information within and across developing countries
while also providing linking information to show relative standings in the world.
This could be accomplished, for example, by continuing regional tests that were
aimed at specific populations while including meaningful linking items to the PISA
and TIMSS tests.

A second issue is the ability to link assessments to earlier experiences or to
ones that were originally conducted in parallel, such as TIMSS and PISA. The
ideal approach involves including linking items on all tests and, for parallel
tests, going to large-scale studies administering both assessments to equivalent
samples of students. Statistical adjustments such as the one described by Han-
ushek and Woessmann (2009) may be used, but rely on strong assumptions. All
of the repeated international assessments have recently made progress on link-
ages of assessment cycles over time. Further work, including linkages between
PISA and TIMSS, would have substantial pay-offs. These issues are relevant
both for studies of educational production functions and for studies of the eco-
nomic outcomes.
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Issues of Causation

A prime difficulty in the existing analyses is being confident about the identification
of causal effects. Almost all of these studies are concerned with policy issues—
either improving achievement or using achievement to obtain improved economic
outcomes. It is obviously difficult to produce randomized experiments in a number
of these areas. Pushing forward on causal issues is frequently quite difficult.

One of the key issues, particularly when looking at the determinants of indi-
vidual achievement, is to follow the growth trajectories of students over time. The
importance of collecting panel data on student performance is that it facilitates iso-
lating the impact of specific interventions on achievement. Of course, as discussed
above and elsewhere, other approaches such as exploiting natural experiments for
exploring causal influences should also be pursued. The use of panel data simply
provides a broadly applicable way to going deeper into the policy questions that
are important. This conclusion, for example, comes out of the extensive work on
administrative data bases within individual countries. With the exception of the [EA
in the Second International Mathematics Study (SIMS), this has not been pursued
in the main assessments. Interestingly, however, several countries have developed
their own national follow-on studies, beginning with the sampled students for the
PISA assessment. This kind of activity should clearly be encouraged.

Understanding Individual Economic Outcomes

As noted, there has already been preliminary work done on adult assessments and
surveys that permit investigation of labor market outcomes. These surveys have
been very important for research into the determinants of earnings. Expansion of
these would permit research into the deeper question of what aspects of an economy
drive the demands for human capital and skills. While there have been a few at-
tempts to get at these issues, the work to date is quite rudimentary.?

Looking in the opposite direction, validating the importance of measured tests
for economic outcomes could provide valuable information about the tests them-
selves. A variety of people have criticized current testing systems because of po-
tential problems such as teaching to the test or outright cheating.?> If on the other
hand the scores on these achievement assessments prove to be closely related to
economic outcomes that we care about, we would have less concern about focusing
on such test performance.

22 See, for example, the innovative attempt to understand supply and demand for skills in Leuven
et al. (2004).

23 See, for example, Hout and Elliott (2011). Although, the evidence behind these critiques has
been extraordinarily limited and weak, indicating that other approaches to validating the tests are
necessary (Hanushek 2012).
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Conclusions

The development of international testing and assessments has been quite extraor-
dinary. From humble beginnings, when the question was more, “Can it be done?”,
assessments have become embedded in the international world.

Much of the development of these assessments has been driven by a general
notion that having comparisons across countries is a good idea—without much ex-
plicit consideration of how these assessments might be used in a larger research and
policy context.

The burgeoning literature that considers both what factors contribute to score
differences and what impacts scores have on economic outcomes shows the larger
value of these assessments. It is perhaps time to consider how these large-scale in-
ternational assessments could be made even more useful through direct linkage to
the larger research activities.
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Chapter 5

The Utility and Need for Incorporating
Noncognitive SKkills Into Large-Scale
Educational Assessments

Henry M. Levin

Introduction

International comparisons of educational systems have become increasingly com-
mon as nations explore the potential of education for improving their citizenry and
economic productivity. It is not unusual to see headlines in the news for any par-
ticular country on how it ranks on the periodic surveys of the Programme of Inter-
national Achievement (PISA), International Adult Literacy Survey (IALS), Trends
in International Mathematics and Science Study (TIMSS), and the Progress in Inter-
national Reading Literacy Study (PIRLS). Countries take their rankings very seri-
ously, and the media either praise their country’s performance or decry it, calling
for major educational reforms. At the same time, national and regional assessments
compare different regions and educational entities on the quality of their educa-
tional systems, primarily using the metrics of student achievement as the guide.

It is hardly surprising that the notion of a good school or good educational per-
formance is viewed through the prism of student achievement as represented by
standardized test scores. In the United States, real estate brokers use achievement
results to suggest the desirability of a particular residential neighborhood. School
districts feel pressed to raise their test scores as the primary indicator of their edu-
cational quality. Parents view the educational promise of their children in terms of
how well they do on such tests. And, of course, governments set out accountability
standards on the basis of test results as well as sanctions for poor test performance
such as those of the No Child Left Behind law. Correspondingly teachers and prin-
cipals seek ways to focus on raising achievement, even if it means narrowing the
curriculum to the subjects being tested and teaching primarily through strategies
that put instruction in the form of test formats and test practice. Clearly, there are
many advantages to the use of standardized testing, whether domestically or inter-
nationally. What students learn should be assessed, and few would question that
knowledge, and abilities to use that knowledge, are essential for human function.
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But, at least some of the attractiveness of cognitive test scores is due to the fact
that the assessment of cognitive skills has developed to the point where they are
relatively easy to measure. A relatively small sample of test performance can be ob-
tained at low cost and with what appears to have predictive validity for individuals,
at least for further academic performance and occupational placement and earnings.
Of course, this type of psychological testing has a long history of development. In
contrast, systematic assessment of other personality characteristics that may also
predict both academic and economic productivity is far less developed in educa-
tional assessments. Such social and behavioral aspects or measures of personality,
or what are commonly called noncognitive measures, are more complex in terms of
their underlying definitions, structure, and measurement, and there are many more
of these dimensions suggested in the literature. For these reasons, they are likely to
be more difficult to measure in the streamlined way—conventional testing—that is
used for cognitive outcomes. Unfortunately, even their terminologies differ among
disciplines and authors. In some cases they are called noncognitive, and in others,
affective, or social, behavioral, and emotional. For purposes of parsimony, I will use
these terms interchangeably, even though I recognize they may have very different
meanings in different contexts. My main concern will be to differentiate them from
the knowledge and skills that we normally measure with the use of cognitive test
scores.

This chapter argues that both domestic and international educational assessments
should expand their measures of educational outcomes to take account of the devel-
opment of noncognitive student attributes that are required for productive economic
and democratic participation and personal development. Some would assert that the
main ingredient for productive adulthood is the knowledge and abilities acquired,
and that these are best measured through cognitive testing. However, that view is
countered by the fact that microeconomic studies show that such tests explain only
a relatively small portion of the variance in earnings and supervisory ratings and
a minor portion of the statistical relation between schooling attainments and eco-
nomic outcomes. This is not to argue the irrelevance of what is measured by the test
scores to adult outcomes and economic results, but only that they account for much
less power in molding adult outcomes than is normally assumed and should not be
used exclusively as a statistical measure to evaluate the educational merit or quality
of educational systems. Cognitive achievement is important and should continue
to be assessed. But it is a highly incomplete category for measuring student and
adult success. This chapter sounds an appeal to consider the potential importance of
noncognitive skills and dimensions of human behavior as they comprise important
adult competencies and the role of schools in developing them. But first we must
acknowledge them, conceptualize their roles and identities, and measure them. The
latter is where large-scale assessment ultimately enters the picture. What follows is
designed to make the case.

Consider the following presentation by Alex Inkeles, one of the foremost social
psychologists of personality, in his study of individual and societal productivity.
Inkeles (1966) relied on a functionalist framework to identify the requirements of
competent adulthood and the “socialization of competence™:
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To perform effectively in contemporary society, one must acquire a series of qualities I
believe to be developed mainly in the socialization process. Effective participation in a
modern industrial and urban society requires certain levels of skill in the manipulation of
language and other symbol systems, such as arithmetic and time; the ability to comprehend
and complete forms; information as to when and where to go for what; skills in interpersonal
relations which permit negotiation, insure protection of one’s interests, and provide main-
tenance of stable and satisfying relations with intimates, peers, and authorities; motives to
achieve, to master, to persevere; defenses to control and channel acceptably the impulses to
aggression, to sexual expression, to extreme dependency, a cognitive style which permits
thinking in concrete terms while still permitting reasonable handling of abstractions and
general concepts; a mind which does not insist on excessively premature closure, is tolerant
of diversity, and has some components of flexibility; a conative style which facilitates rea-
sonably regular, steady, and persistent effort, relieved by rest and relaxation but not requir-
ing long periods of total withdrawal or depressive psychic slump; and a style of expressing
affect which encourages stable and enduring relationships without excessive narcissistic
dependence or explosive aggression in the face of petty frustration. This is already a long
list and surely much more could be added. (Inkeles 1966, pp. 280-281)

What is striking about this list is the complexity of an expert’s view on what needs
to be developed in the human personality for adult competence in modern life and
the relatively limited role of standardized tests for shedding light on these compe-
tencies.

In subsequent work, Inkeles and Smith (1974) developed an index of modernism
composed of many items, reflecting the following: informed citizenship; personal
efficacy; independence and autonomy relative to traditional sources of influence in
making personal decisions; and openness to new experience and ideas constructed
with 19 subscales. These scales were used to measure “modernity” among almost
6,000 men in six developing countries—Argentina, Bangladesh, Chile, India, Israel,
and Nigeria—using a stratified sample to obtain representation of distinct occupa-
tions and rural and urban populations. The researchers also formulated a range of
socialization variables that could influence modernity attitudes: education, work
experience, contact with mass media, consumer goods possessed, father’s educa-
tion, urbanism of residence, skill level, length of urban residence, modernity of
workplace, modernity of home, and school background. This combination of vari-
ables was able to explain statistically between 32—62 % of the variance in modernity
scores, considerably higher than most earnings equations among individual adults,
even today. In all six countries, education was the most powerful statistical influ-
ence, at least two to three times more powerful than any other influence in standard-
ized coefficients (Inkeles 1975).

The sheer breadth of both the underlying theory and empirical findings of the In-
keles framework highlight the narrowness of the measures of educational outcome
on which our international surveys are focusing. That is, schools have far more
impact on important components of human formation that matter in the workplace,
community, and home than just what is measured by test scores. In this chapter I
will not attempt to develop new empirical information, largely because there al-
ready exists an impressive pattern of evidence that suggests: (1) schools influence
personality traits that are determinants of both achievement and work productivity;
and (2) by limiting attention only to the cognitive test scores dimension of educa-
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tional outcomes, we are influencing the establishment of educational policies that
are likely to restrict social and economic productivity.

I will recommend that large-scale assessments, both international and domestic,
move beyond the focus on cognitive test scores to embrace a larger set of potential
educational outcomes including student attitudes, behaviors, and other noncogni-
tive measures that are important for explaining valuable individual and social out-
comes including economic productivity. I recognize that there is no simple dividing
line between so-called cognitive and noncognitive educational results or skills im-
parted by the educational system. Although we may refer to noncognitive attributes
or skills as social and behavioral attributes, it is clear that they can be heavily bound
up with cognitive knowledge. As a working distinction we can distinguish the cog-
nitive attributes that are measured by test scores, a category limited to knowledge
in particular test domains or subjects, and modes of measuring these domains or
subjects as the cognitive focus of schools. In contrast this chapter refers to noncog-
nitive skills essentially as those that are generally viewed as attitudes, behaviors,
and values that contribute to adult competencies.! We should keep in mind that
some of these interact with cognitive skills such as problem-solving ability, where
modes of analytic and relational thinking must draw upon a knowledge base. While
the distinctions between cognitive and noncognitive will not be sharply delineated,
they will be sufficiently differentiated to understand the thrust of the arguments.

The Test Score Image and Reality

* Few college educated individuals will forget their college entrance scores (e.g.,
SAT) or test scores for graduate or professional school admissions, even after
many decades.

» Academics have fought bitterly over the origins of IQ (phenotype or genotype),
but few question the importance and social value of IQ as they take pride and
ownership in their own high 1Qs.

Cognitive testing has an impressive history. Its development and sophistication
have far outpaced assessment in noncognitive areas of performance in its precision,
statistical analysis, and widespread adoption. The test score illusion is that we tend
to overstate the importance of tests in accounting for human productivity. At both
individual and societal levels, they carry considerable influence. But, their impor-
tance is greater in the popular imagination than the evidence supports. The advent
of human capital theory in economics had important and deservingly profound ef-
fects on the thinking about the link between education and economic output. Edu-
cational investments became viewed as investments in human beings that increased

! The most ambitious and encyclopedic review of personality characteristics as they relate to eco-
nomic outcomes is found in the comprehensive and magisterial treatment by Almlund et al. (2011).
Also see Borghans et al. (2008a).
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productive skills, leading to greater productivity and economic output. Little was
said about the nature of such skills. In his pioneering work on human capital, Gary
Becker (1964) provides almost no analysis of the skills that are encompassed by
human capital. And the vacuum on precisely what skills were developed through
human capital investments—and the vacuum filler of educational attainment data—
combined to make the years of education attained as the standard measure of human
capital. The most comprehensive and widely used sources of data such as the US
Census or household surveys on earnings of workers reported the amount of educa-
tion attained, but not test results.

Measures of educational attainment in terms of number of years of schooling
are highly errorful measures. These are self-reported and lack information on areas
of study, educational quality, rigor of courses, and student effort. As a result it was
logical to seek data sources that had more direct measures of academic attainment,
and test results were a more direct verification of skills than the amount of time
spent in schools. It seemed reasonable that most of what was learned in schools
could be measured by test scores.

This perspective was first questioned by Gintis (1971) and Bowles and Gintis
(1976) in the decade following the human capital revolution in their attempt to show
that school organizations reflect the practices of employers in student development
where many similar noncognitive demands are placed on both students and work-
ers. More recently, Bowles et al. (2001) summarized much of the ensuing research
that has addressed this phenomenon. One of their most salient findings is that only
a small portion of the overall statistical impact of schooling on earnings can be ex-
plained by test scores per se. A summary of 25 studies over a period of four decades
(late 1950s to early 1990s) provided 58 estimates of earnings functions where test
scores were available. Starting with the conventional human capital formulation in
which demographics, socioeconomic status, and schooling are used as explanatory
variables for predicting earnings, they estimate the coefficient for the schooling
contribution to earnings (usually measured by years of education). They then posit
that if the schooling variable is a just a rough proxy for achievement, it is highly
errorful relative to a direct measure of what is learned and contributes to produc-
tivity, a measure of test scores. By adding the test score to the equation, they can
test “how much” of the “naive” schooling effect indicated by monetary returns to
years of schooling is reduced by a direct measure of cognitive skill created through
education. Across the 58 estimates they find that the schooling coefficient retains
about 82 % of its “naive” value, suggesting that most of the effect of schooling on
earnings is due to factors other than those measured by standardized tests (Bowles
et al. 2001, pp. 1147-1150)

It is almost an article of faith among policymakers and the general public that
the impact of cognitive skills in labor markets is rising. Much of the support for
this view comes from the evidence of one well-constructed study that compares
test score impacts on earnings between 1978 and 1986 and finds that there was a
rise in hourly wage over those years based on returns to mathematic scores (Mur-
nane et al. 1995). But an analysis of a wider range of studies finds no such trend
among 65 estimates from 24 studies reflecting a 30-year period (Bowles et al. 2001,
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pp- 1154-1156). This study not only found no rising trend, but relatively small
estimated impacts of mathematics achievement on wages. A standard deviation in
test score was associated with a 10 % increase in wages, equal to about one year
of schooling. Of special pertinence is that no existing educational intervention has
shown effects even close to one standard deviation. Of the relatively few that seem
to improve mathematics achievement, it is rare to find results that exceed one-fifth
of a standard deviation. A study for the United Kingdom finds no increase in the
returns to cognitive skills for the period 1995-2004, the most recent period found
for these studies (Vignoles et al. 2011). The overall support for the rising effect of
cognitive skills is absent or mixed in other research studies and is beset with meth-
odological issues (Cawley et al. 2001), which should at least raise a caution flag in
asserting rising returns.

The exaggeration of cognitive impacts of workers on worker productivity has
also been a feature of the literature on using test scores directly for worker selection.
The most important public use was that by the US Employment Service, which used
the General Ability Test Battery (GATB) to rank workers for referral to employer
requests for candidates. The GATB includes subtests of intelligence, verbal aptitude
and numerical aptitude as well as a range of other measures. State employment
services informed prospective employers that they would refer the most productive
applicants for consideration on the basis of the GATB rankings. However, there
was considerable controversy over the practice of norming the rankings separately
within race so that two individuals of different races with different raw scores might
have the same percentile ranking. Because blacks had considerably lower scores
on the GATB, the normalized rankings for blacks had a much lower GATB score
than a white with the same ranking. The National Research Council of the National
Academy of Sciences and National Academy of Engineering formed a panel that
was asked to focus especially on the validity claims for GATB and other employee
tests that were asserted to have predictive validities of .6—.7 on supervisory rat-
ings of worker productivity according to leading advocates (Hartigan and Wigdor
1989). The study panel found that the estimated predictive validities were vastly
inflated by questionable procedures, so the best estimate of validity was about .25,
a dramatic reduction from the claims. Thus, the tests used to refer workers to em-
ployers accounted for only about 6 % of the variance in performance, leaving 94 %
to be explained by other characteristics of workers. More recent summaries of the
empirical literature across many different studies and measures support this modest
finding (Sackett et al. 2001).

Even well-specified earnings functions that include more than one direct mea-
sure of cognitive skill and many other covariates show low total explained variance,
typically one third or less (Murnane et al. 2001). And the cognitive measures in
themselves show “modest” relations to earnings (Murnane et al. 2000). Clearly cog-
nitive abilities are important for many important dimensions of adult performance,
including economic, civic, and personal demands upon individuals. But they are
far from dominant in explaining economic and social outcomes and are probably
considerably less important than commonly believed. Yet the domestic and interna-
tional comparisons of educational achievement focus almost exclusively on these.



5 The Utility and Need for Incorporating Noncognitive Skills ... 73

In the next section we address what is known about noncognitive aspects of school-
ing and work performance.

Multiple Sources of Support for Noncognitive Measures

When one reviews many different sources of information, the importance of social
and behavioral competencies beyond cognitive skills is apparent. In this section, I
will provide brief glimpses of a number of these sources.

Employer Needs

It is common for employers to explain that they seek workers both with good cog-
nitive skills and social/behavioral competencies to qualify for employment. This is
not a new phenomenon. Almost three decades ago, the National Research Council
convened a panel to set out the competencies that employers desired (National
Research Council 1984). The panel, composed almost entirely of employers from
a large range of business sectors and a few government agencies, was charged with
studying and formulating the set of core competencies that they would want among
the high school graduates they employ.? The motivation of the NRC for forming
the panel was to recognize the knowledge needs of the changing workplace for
high school graduates. Panel members were asked to work closely with supervi-
sors in their human resources departments to get a ground-level view of worker
requirements.

The panel developed a comprehensive list that was heavy on cognitive require-
ments such as command of the English language, reasoning, reading, writing,
computation, and knowledge of basic science and technology. But the panel found
the same level of concern by human resource supervisors for a substantial list of
behavioral and social worker characteristics on “Interpersonal Relationships” and
“Personal Work Habits and Attitudes.” These included such attributes as interacting
in a socially appropriate manner; demonstrating respect for the opinions, customs,
and individual differences of others; handling conflict maturely; and participation
in reaching group decisions. They also included a realistic positive attitude toward
one’s self; self-discipline, including regular and punctual attendance and depend-
ability; ability to set goals and allocate time to achievement of them; and capacity to
accept responsibility (National Research Council 1984). To the degree that national
testing such as the National Assessment of Educational Progress (NAEP) and the
international comparisons of educational achievement are motivated by preparation
for the workplace and economic productivity, their results largely ignore these per-
spectives in providing information on educational preparation.

2 In the spirit of full disclosure, I was the “token academic™ on this panel.
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The Employer Employment Survey in the early 1990s, sponsored by the US De-
partment of Education, surveyed more than 4,000 employers “to identify employers’
practices and expectations in their search for a skilled and proficient work force.”
When asked to identify the recruitment characteristics that they used to make hiring
decisions on a scale of 1-5 (with 5 being the highest), applicant’s attitude was 4.6
and communication skills were 4.2, the two highest in the survey. Tests adminis-
tered by the firm, academic grades in school, and reputation of applicant’s school
were at 2.5 or 2.4, at the bottom of the list (Zemsky and Iannozzi 1995).

The latest National Employer Skills Survey for England 2009 (Shury et al. 2010)
is notable for its lack of discussion of academic skills. The survey finds that about
one fifth of the enterprises are affected by a skills gap, but for 71 % of these, the
“main cause” is lack of experience and recent recruitment. Thus, it is no surprise to
find that 64 % of employers were concerned with a lack of technical, practical, or
job-specific skills. A third of employers implicated a lack of motivation on the part
of workers. Employers also were concerned about such skills as customer-handling
(41 %), problem-solving (38 %), and team-working (37 %), with literacy and nu-
meracy further down the list. That is, social and behavioral skills were important
challenges for UK employers in this recent study.

It seems obvious that from the perspective of employer concerns, both in the past
and more recently, there is at least as much concern for the noncognitive attributes
of workers as for the cognitive ones. Indeed, the former may even be a stronger
source of concern.

Cognitive or Noncognitive Effects

The Perry Preschool is best known for its role as the earliest study showing substan-
tial long-term effects of preschool. The study followed the lives of 123 persons who
had been randomly assigned as 3—4-year-olds to experimental treatment and control
groups where the experimental group was enrolled in the preschool program. The
subjects were black inner-city children from poverty families. Study participants
were followed up to the age of 40 for their educational results and life experiences.
The experimental students showed initial intellectual and literacy gains over the
students in the control group, but the differences faded out in the early elementary
years. Yet when comparisons were made of life accomplishments, the Perry Pre-
school participants did substantially better than the control group in terms of edu-
cational attainments, reduction in crime, earnings, employment, and welfare costs
(Schweinhart 2010, p. 161). For example, 28 % of the Perry participants had been
convicted of a crime by age 40, relative to 52 % of the control group, and earnings
were about one third higher. High school graduation rates were higher for the Perry
group, and their attitudes toward school were more positive. Evaluations of the in-
vestments in Perry Preschool show a high return (Heckman et al. 2010). These types
of outcomes are important to both the individuals who benefited and society, even
though they do not seem to be attributable to the early test results. One interpreta-
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tion is that Perry mainly had an influence on school readiness and other noncogni-
tive behaviors that contributed to the increase in school and life success.

A different challenge is the puzzle of the findings on the economic success and
social experience of students who acquire the General Education Development
(GED) credential in lieu of graduating from high school. The purpose of the GED
is to credential dropouts as equivalent to high school graduates if they succeed on
the GED examination. Heckman and Rubinstein (2001) found that they do about
as well on a cognitive test as high school graduates who do not enroll in college.
But their earnings patterns are considerably below high school graduates, and when
adjusted for their cognitive performance, are even lower than those of high school
dropouts who do not take the GED. In addition, their ultimate education attainment
also lags behind that of dropouts who did not take the GED. The authors conclude
that the GED recipients have lower noncognitive skills that count in employment,
and this interpretation is buttressed by a measure of illicit activity that is higher for
the GED students than for the non-GED dropouts or high school graduates.

A third potential example is that of the Tennessee Class Size or Star experiment
in which students in grades from kindergarten to grade three were assigned to large
classes (2325 students) or small classes (13—17 students) at random in the schools
chosen for the experiment. Students could receive from one to four years of the
small-class treatment or none. In his review of the study, distinguished statistician
Fred Mosteller called the study “...one of the most important education investiga-
tions ever carried out” (Mosteller 1995). Test results showed moderate achievement
advantages in reading, word study, and mathematics that increased with the dura-
tion of the treatment. But perhaps what is most surprising is the substantial differ-
ence in graduation rates almost a decade later. This was particularly so for the dis-
advantaged students—those eligible for a free or reduced cost lunch. Disadvantaged
students with smaller classes for four years had graduation rates 18 % points higher
than similar students who had attended only regular size classes, 88—70 %. This was
found to be well beyond the predictive effect of the early academic achievement
that was experienced, suggesting that noncognitive effects accounted for at least
a portion, and perhaps a large portion, of the higher graduation performance (Finn
et al. 2005). Insights into a mechanism for explaining this noncognitive effect is
found in a recent study that linked class size reduction to improving student learning
behaviors (Dee and West 2011).

An intriguing study (Lindqvist and Vestman 2011) from Sweden evaluated cog-
nitive and noncognitive dimensions of military enlistees (enlistment is a mandatory
requirement for all Swedish males). All enlistees filled out an extensive question-
naire with 70-80 questions. A certified psychologist was provided with this infor-
mation as well as measures of cognitive ability and other attributes. Following a
specified set of procedures, the enlistee was interviewed by the psychologist and
evaluated according to the perceived ability of the conscript to cope with the psy-
chological requirements of military service. Each conscript was given a score ac-
cording to the same distribution used for the cognitive ability score. Using a random
sample of men born between 1965-1984, the authors evaluated the impact of cog-
nitive and noncognitive measures on wages, unemployment, and annual earnings.
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They found that men who do poorly in the labor market lack noncognitive abilities.
In contrast, cognitive ability is a stronger predictor of wages and earnings for work-
ers with earnings above the median.

Schools and Noncognitive Qutcomes

One question that might arise is whether schools can actually change noncognitive
outcomes. Relatively little attention has been devoted to systematic consideration of
this question and its measurement because there is not the body of rigorous research
available that exists for cognitive measures. However, considerable attention has
been devoted to this subject in early childhood education, where attempts have been
made to see if students are “school ready.”

Cognitive control, self-regulation, or executive function (EF) is the focus of a
study testing directly whether a noncognitive skill can be taught effectively. Dia-
mond et al. (2007) evaluated The Tools of the Mind curriculum, a framework that
contains 40 EF-promoting activities. Students and teachers were assigned randomly
to The Tools of the Mind curriculum and an alternative. The Tools of the Mind
curriculum not only had significant effects in promoting greater EF, but the higher
EF in itself was associated with higher standardized measures of reading. The im-
portance of this finding is magnified by the fact that EF has been more strongly
linked to school readiness than cognitive measures (Blair and Razza 2007). A more
extensive, recent randomization study confirms the findings on the educational ef-
fects of The Tools of the Mind curriculum, and particularly its impact on social
development of the child and improvement of classroom experience (Barnett et al.
2011). Distinguished psychologist Albert Bandura (1997) has also maintained that
there is an impressive knowledge base showing that self-efficacy (the belief that one
can influence a personal outcome) can be conditioned in the young in his extensive
lifelong study of self-efficacy.

Clearly, not all prekindergarten experiences contribute to children’s school readi-
ness, as evidenced by a more general study that focused on prekindergarten impacts
on school cognitive outcomes and behavior problems without examining the pro-
gram specifics (Magnuson et al. 2007). In contrast, The Tools of the Mind studies
highlight that the specific goals of the preschool program are central in determining
whether they improve noncognitive functioning in the school environment as ap-
plied to preschool experiences of any type. Program design matters in exploring the
impacts of educational programs.

Overall summaries of the literature also confirm the importance of early child-
hood interventions on behavioral or socioemotional change. Nores and Barnett
(2010) summarized a total of 38 studies reviewing 30 interventions in 23 coun-
tries that had applied quasiexperimental or random assignment designs. They took
into consideration the type of intervention, sample size, study design and duration,
country, target group, subpopulations, and dosage of interventions. They found both
cognitive benefits and behavioral benefits. Camilli et al. (2010) undertook a meta-
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analysis of 123 comparative studies of early childhood interventions. The evalua-
tion of all programs in the review had been designed using experimental principles.
Although the largest effects were found for cognitive outcomes, preschool experi-
ence was also found to be associated with student’s social skills and school progress.

Duncan and associates (2007) used six longitudinal data sets to estimate the links
between academic, attention, and socioemotional skills at school entry and subse-
quent school reading and math achievement. Attention-related skills refer to task
persistence and self-regulation or EF. We do not know the content of the preschool
experience, so these measures are recorded at school entry. They found math skills
to show the greatest predictive power, followed by reading and attention skills. As
with the Magnuson et al. (2007) study, the focus was on participation in preschool,
but not on specific programs that focus on noncognitive skill development, as did
The Tools of the Mind curriculum. Duncan and Magnuson (2011) also find impor-
tant relations between both early childhood cognitive scores and social behavior on
later educational outcomes and criminal involvement.

The most extensive evaluation of the direct study of the teaching of social and
emotional skills and their impact is found in Durlak et al. (2011). This work is based
upon a meta-analysis of 213 school-based social and emotional learning (SEL) pro-
grams from kindergarten through high school, studies encompassing 270,000 chil-
dren overall from ages 5—18. Only intervention studies that had control groups were
included. Outcomes included six criteria:

» Social and emotional skills—includes evaluations of different types of cogni-
tive, affective, and social skills related to such areas as identifying emotions
from social cues, goal setting, perspective taking, interpersonal problem solving,
conflict resolution, and decision making.

» Attitudes toward self and others—includes positive attitudes about the self,
school, and social topics, including self-perceptions (e.g., self-esteem, self-
concept, and self-efficacy), school bonding (e.g., attitudes toward school and
teachers), and conventional (i.e., prosocial) beliefs about violence, helping oth-
ers, social justice, and drug use.

* Positive social behavior—includes outcomes such as getting along with others
derived from the student, teacher, parent, or an independent observer on the basis
of daily behavior as opposed to hypothetical situations.

» Conduct problems—includes measures of different types of behavior problems,
such as disruptive class behavior, noncompliance, aggression, bullying, school
suspensions, and delinquent acts.

» Emotional distress—includes internalized mental health issues. These included
reports of depression, anxiety, stress, or social withdrawal, which could be pro-
vided by students, teachers, or parents.

* Academic performance—includes standardized reading or math achievement
test scores from such measures as the Stanford Achievement Test or the lowa
Test of Basic Skills, and school grades in the form of students’ overall grade
point average (GPA) or their grades in specific subjects (usually reading or
math). Only data drawn from school records were included.
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Meaningful effect sizes were found for all six criteria: social and emotional skills,
0.57; attitudes, 0.23; positive social behavior, 0.24; student conduct problems,
0.22; emotional distress, 0.24; and academic performance, 0.27. Thirty-three of
the academic performance studies had follow-up evaluations of at least six months
after the intervention ended, with a median follow-up time of about one calendar
year. All effect sizes continued at statistically significant levels, with the effect
size for academic performance at 0.32 for the subgroup, suggesting that develop-
ment of social and emotional skills have particular salience for improving student
achievement.

A reasonable summary of this literature is that noncognitive skills can be taught
through purposive interventions and that they can make a difference for many valu-
able social/behavioral outcomes and for student achievement. The latter is an im-
portant conclusion because not only are these outcomes important in themselves,
but they also appear to have a positive impact on achievement. In the Durlak et al.
(2011) study, the average effect size among studies is adequate to raise standard-
ized student achievement scores by 11 percentiles. This is equivalent to an increase
of PISA scores by about 30 points—the difference between the United States and
higher-scoring Canada, and a rise in rankings from 17th to 5th place, or from 14th
to 3rd place if we exclude cities or city-states Shanghai, Hong Kong, and Singapore.
While this may not be a simple matter of policy, it does provide a framework for
considering the potential of noncognitive interventions.

Schooling and Labor Market Effects

Without question, the scholar who has done the most to develop an understanding
of the role of noncognitive skills in educational and economic outcomes is James
Heckman of the University of Chicago, aided by his colleagues.> Heckman has
not only called attention to the importance of noncognitive skills, but has worked
with psychologists and neurologists to estimate optimal time patterns of invest-
ment between development of the different types of skills and their impact on labor
market returns (Knudsen et al. 2006). His masterful article with Flavio Cunha is
considered to be the most ambitious and sophisticated attempt to both formulate a
theory of optimal investment between cognitive and noncognitive skills from birth
to the labor force, but also to apply the model to a specific longitudinal data set to
measure the impact of cognitive and noncognitive skill development on earnings
(Cunha and Heckman 2008). The authors create a battery of noncognitive scores

3 Heckman has produced most of the important scholarship on this subject and has continued his
program to deepen understanding of the role of noncognitive skills. It would take pages to list all
of his contributions. However, it would be helpful to review the citations to Heckman and col-
leagues in the bibliography of the masterful article by Borghans et al. (2008a). Heckman’s role is
central to the content of the symposium on “The Noncognitive Determination of Labor Market and
Behavioral Outcomes,” XVII (4).
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from their data set focused on an antisocial construct using student anxiety, head-
strongness, hyperactivity, and peer conflict to go along with cognitive test scores in
this analysis. Based upon the psychological, neurological, social, and other aspects
of child development, they model the developmental path and estimate the impact
of investments in cognitive skill and noncognitive skill on high school graduation
and earnings (at age 23) at three different periods during the span from age 6—13.
As the child ages, the impact of investment returns shifts markedly from cognitive
skills at the earlier ages (6—9) to noncognitive skills during the later period.

Clearly, this analysis, if it stands up to replication, has profound implications for
school policy and the construction of educational programs. The work of Heckman
and his students stands as a milestone in considering the optimal mix of interven-
tions and policy implications for enhancing human development through a combi-
nation of appropriate strategies of both cognitive and noncognitive skills. This work
also seems to correspond in many of its assumptions with the attempt to create a
unified theory of child development by Sameroff (2010), suggesting that the lead-
ing edge of this research is moving in similar directions. As with the program of
Heckman, Sameroff has developed a conceptual approach that interconnects the
individual and context in a dynamic manner.

Perhaps the best single source on the role of noncognitive skills and the economy
is the symposium on “The Noncognitive Determinants of Labor Market and Be-
havioral Outcomes™ (2008).* This unusually focused volume contains an article by
Borghans et al. (2008a) that analyzes tradeoffs in roles of caring and directness in
jobs that have different interpersonal requirements. Caring requires cooperation,
whereas directness requires clear communication. The returns to these attributes
depend upon relative supply and demand. The authors find that returns to these
roles, which are held in different combinations by different individuals, match their
assignment models. Articles by Fortin (2008), Krueger and Schkade (2008), Segal
(2008), and Urzua (2008) address other labor market consequences related to non-
cognitive skills and roles of workers as well as impacts of noncognitive skills of
students.

Noncognitive Variables

There exist so many concepts, constructs, and names for the personality and social
and behavioral characteristics that are referred to as noncognitive that I will not
allocate much space to attempting to list them or categorize them. The most com-
prehensive analysis of personality and its roles in labor markets, health, crime, and
civic behavior is that of Almlund et al. (2004).> However, it is important to provide

4 Also see the papers presented at the recent IZA Workshop: Cognitive and Non-Cognitive Skills,
January 25-27, Bonn, Germany. Available at: http://www.iza.org/link/CoNoCoSk2011.

3 This is an overwhelmingly ambitious exercise to map personality traits into economic modelling.
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at least a glimpse of how they have been referred to and used in the psychological
literature.

The Five-Factor Model

For at least the last two decades, the five-factor model of personality has been used
to relate noncognitive skills to academic achievement, educational attainment, and
other outcomes. The history is one in which an accumulation of different hypoth-
eses and empirical studies were used to create statistical factor analytic dimensions
by independent researchers (Digman 1990). The consolidation of many different
dimensions of personality into the five-factor model was an attempt to find a basic
structure for what was a highly disorganized and idiosyncratic set of measures and
constructs. Accordingly, these have been considered to be the basic structure under-
lying all personality traits and have been used to integrate a variety of findings in
personality psychology.
The Big Five factors are:

1. Openness—inventive and curious as opposed to consistent and cautious

2. Conscientiousness—efficient and organized as opposed to easygoing and
careless

3. Extraversion—outgoing and energetic as opposed to solitary and reserved

4. Agreeableness—friendly and compassionate as opposed to cold and unkind

5. Neuroticism—sensitive and nervous as opposed to secure and confident

These categories have been used in many studies to predict behavior and are promi-
nent in the massive review by Almlund et al. (2011). An example of a study that
explores the relation between the Big Five and academic outcomes is Noftle and
Robins (2007). Four different university student samples were used in the study.
After controlling for high school GPA and SAT scores, the Big Five were tested,
but only the dimension of “conscientiousness” was found to predict college GPA.
SAT verbal score was predicted by “openness.” The researchers also found that
academic effort and perceived academic ability served to mediate the conscien-
tiousness-SAT relationship, independent of academic achievement.® An example
of the use of the Big Five for a measure of workplace productivity is the study of
Neuman and Wright (1999). These authors studied the relation between personality
characteristics of 316 full-time human resource representatives at local stores of a
large wholesale department store enterprise. They found that “agreeableness” and
“conscientiousness” predicted peer ratings of team member performance beyond
controls for job-specific skills and general cognitive ability.

Promising work on the further development of noncognitive constructs and mea-
sures is being undertaken by the Research Division of Educational Testing Ser-

¢ From an economist’s perspective, there would be concern for problems of endogeneity in use of
some of the explanatory variables.
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vice (Kyllonen et al. 2008) in Princeton, NJ. This work focuses on both personality
characteristics and motivation, reviewing studies that link them to educational out-
comes. Their work considers various measurement approaches and also documents
particular interventions in developing certain personality facets that lead to higher
achievement. The report develops an approach to implement a comprehensive psy-
chosocial skills assessment at middle school and high school levels. At this time,
this report is protected as proprietary and its specific contents and findings cannot
be cited, although I expect that it might be released in modified form in the near
future.

Summary and Implications for Educational Assessments

Modern societies demand much of their members, and fostering competence in
meeting these demands must be a high social priority. Among all of the vehicles for
socializing the young, schools are a very powerful one because of the considerable
time spent there and the peculiar functions of schools to prepare the young in many
ways for adulthood. Clearly knowledge and cognitive functioning are an impor-
tant goal of schools and provide crucial skills for creating productive workers and
citizens. But noncognitive or behavioral/social skills and attitudes are also crucial
and of at least the same level of importance. Even with the same cognitive achieve-
ment, differences in effort, self-discipline, cooperation, self-presentation, tolerance,
respect, time management, and other noncognitive dimensions form both healthy
character and contribute to productive relations in workplaces, communities, fami-
lies, and politics.

To a large degree, the almost singular focus on test score performance in educa-
tional assessments at both domestic and international levels is not without founda-
tion. The cognitive domains tested are important determinants of both educational
outcomes and life chances, the measurement technologies are well developed, and
the process of assessment of cognitive skills is parsimonious in that a valid sample
of cognitive knowledge and behavior can be obtained and evaluated at low cost. But
I have emphasized that the assumptions that cognitive skills are all that counts, and
that they have singular influence on producing healthy and productive adult person-
alities, goes well beyond the evidence. Although they are important determinants
of productivity and income at both individual and societal levels, empirical studies
show that their measurable influence is far more modest than generally assumed.
Moreover, their impact does not seem to be rising despite the conventional wisdom.
Employers who indicate skill shortages place as much or more emphasis on getting
workers with proper attitudes and social behaviors as cognitive competencies. The
studies of Heckman and colleagues show that the connections between noncogni-
tive skills and workplace productivity are of comparable importance overall and of
even greater importance than cognitive skills in the productive development and
influence on wages and graduation of older children.
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Cunha and Heckman (2010, p. 401) conclude that the noncognitive variables con-
tribute to the impact of cognitive variables on earnings, but there is weak evidence of
the reverse.” Thus, there are at least three reasons that the singular use of academic
achievement measures to predict economic productivity and growth are overstated
when noncognitive measures are omitted. The first is that academic achievement is
correlated with noncognitive attributes and serves as a proxy for them when predict-
ing economic outcomes, overstating purely cognitive effects when noncognitive
variables are omitted. The second is that noncognitive attributes are not merely
correlated with cognitive attributes, but contribute to cognitive outcomes. The third
is that aggregated attempts to connect academic test scores with economic growth
at the country level suffer the same kind of upward bias that Hanushek et al. (1996)
stress when criticizing upward bias in aggregate estimates of educational production
functions. On this basis it appears that the dramatic and highly publicized extrapola-
tions by Hanushek and Woessman (2008) of contributions to economic growth of
international achievement results among countries overstate the impact of the tests
on economic output, possibly by a large magnitude.® Unfortunately, the promise of
massive gains in economic output of even modest gains in test scores have been dis-
seminated widely and taken seriously; even though those administering policy are
not aware or knowledgeable about the degree to which upward bias is present in the
reported results and their policy extrapolations.

Far from being harmless, the obsessive focus on test scores and the omission
of the noncognitive impact of schools can provide far-reaching damage. In recent
years, in the United States and other countries, there is an attempt to marshal ev-
idence-based policies. But the evidence that is presented is limited to test score
comparisons with the explicit or tacit implication that test scores are the crucial
determinant of labor force quality. This message places pressure on schools by citi-
zens and government to focus exclusively on raising test scores. In particular, pres-
sures are placed on the schools through accountability sanctions to raise test scores
in the limited domains and measures used in the national and international assess-
ments, usually test scores in reading, mathematics, or sciences. Schools are pressed
to use their time and resources to improve scores on these subjects at the expense
of other activities and subjects including noncognitive goals. Yet other goals may
be as important or more important in the long run in terms of creating productive,
equitable, and socially cohesive societies and economic growth (Gradstein and Just-
man 2002).

The “evidence-based” arguments have led to a singular focus on a cognitive
achievement gap in the No Child Left Behind legislation, leading schools to nar-

7 As a more general proposition I would leave this as an open question. Some four decades ago |
used the Coleman data to estimate the determinants of multiple school outcomes in a model that
allowed for simultaneous equations estimation (Levin 1970). The results of that model estima-
tion suggested reciprocal relationships where motivation and sense of efficacy influence student
achievement and are also influenced by student achievement.

8 Hanushek has responded that even if this is true, the magnitude of the gains in income are so
large that even enormous biases still leave very large unrealized gains.
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row their curriculum and focus on test preparation as a major instructional strategy
(Rothstein et al. 2008). It is difficult for an evidence-based policy to embrace non-
cognitive measures when the assessment practices exclude them from national and
international studies. Even the obsession with the test score gap among races ob-
scures the potential noncognitive impacts of schooling. For example, Fortin (2008)
found the effects of noncognitive ability to be stronger for blacks than whites on
labor market outcomes and a particularly strong predictor of the black-white gap for
males in their incarceration rates.

Singular focus on the cognitive test scores can also introduce teacher policies
that ignore the importance of noncognitive skills and fail to value roles of teach-
ers and schools in the noncognitive domain. For example, many states and local
school districts in the United States have adopted a value-added approach for teach-
er policy where student test score gains associated with individual teachers are the
basis for hiring, retaining, and remunerating teachers. With the recent cuts in public
funding, school districts are considering layoffs of teachers based upon the value-
added metric. But in addition to the serious methodological issues surrounding the
calculation of value-added for each teacher (Corcoran 2010; Harris 2009), there is
an even more fundamental question. Why has the purpose of schooling and teacher
productivity been reduced to the gains on narrowly construed math and verbal tests
if there are so many other results that we expect of schools, including noncognitive
outcomes? Even if there is a tradeoff between teacher effectiveness on cognitive
and noncognitive skill production, both must be taken account of in educational
policy. That is the case for incorporating noncognitive skill measurement in both
large-scale and small-scale assessments.’

Next Steps

To incorporate noncognitive skills into assessments is a major challenge. As Heck-
man and Rubinstein (2001) concluded in their study of the GED 10 years ago:
We have established the quantitative importance of noncognitive skills without identifying
any specific noncognitive skill. Research in the field is in its infancy. Too little is under-

stood about the formation of these skills or about the separate effects of all of these diverse
traits currently subsumed under the rubric of noncognitive skills (p. 149).

Fortunately, the research has exploded on this topic. Just seven years after the publi-
cation of this bleak statement, Cunha and Heckman (2008) were able to identify and
employ specific noncognitive measures in existing data sets that could be used for
analysis followed by an exceedingly productive exploration emerging from Alm-
lund et al. (2011) and Borghans et al. (2008a). As mentioned above, Kyllonen et al.
(2008) have developed rich literature reviews of noncognitive skills, including their

° This has been recognized increasingly on both sides of the Atlantic. See Brunello and Schlotter
(2010) for a report prepared for the European Commission.
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measurement and predictive values, and linked these to specific school interven-
tions that might raise noncognitive performance in key areas.

My recommendation is to build on these efforts by selecting a few noncognitive
skill areas and measures that can be incorporated into research on academic achieve-
ment, school graduation, postsecondary attainments, labor market outcomes, health
status, and reduced involvement in the criminal justice system in conjunction with
the standard academic performance measures. The Big Five are certainly leading
candidates, with guidelines already suggested in the review by Almlund et al. (2011).
Structural models and quasiexperimental designs might be used to understand the
interplay of cognitive and noncognitive skills in explaining particular outcomes for
specific demographic groups. At some point, we should learn enough to incorporate
specific noncognitive measures into both small-scale and large-scale assessments
that can lead to a deeper understanding of school effects and school policy.
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Chapter 6
The Contributions of International Large-Scale
Studies in Civic Education and Engagement

Judith Torney-Purta and Jo-Ann Amadeo

International large-scale assessments (ILSAs) have the potential to make contribu-
tions at least at three levels. They can contribute at the macro level (to a general
understanding of countries’ educational goals), at the meso level (to the needs of
education policy specialists and those such as journalists who communicate infor-
mation about education to the public), and at the micro level (to improve processes
of teaching and learning). Examining a range of these international studies and their
interpretation at the beginning of the second decade of the twenty-first century sug-
gests that these potential contributions to constructive change are not being fully
realized. The enhancement of studies of civic education and engagement in the port-
folio of ILSAs can play a unique positive role in this process. A short history of one
of the organizations deeply involved in this area, the International Association for
the Evaluation of Educational Achievement (IEA)—which launched its studies in
civic education in the early 1970s during the Cold War, a time of broad disagree-
ment on what constituted legitimate civic education—provides a context for these
issues in general. It also provides a context for discussing education (and assess-
ment) relating to civic engagement and citizenship in particular.

History of ILSAs and of IEA in Relation to Civic Education

A small group of scholars in the late 1950s envisioned an empirically based science
of comparative education research. Some Europeans were interested in recently
broadened access to upper secondary education; in the United States, competition
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with the Soviet Union due to the launch of Sputnik had raised concern. Mathematics
was chosen as the topic for the first IEA cross-national study because it was univer-
sally valued (Husen 1967).

In the late 1960s, IEA conducted surveys in six subject areas, including civic
education. The Nation at Risk commission in the United States in the early 1980s re-
quested one paper on the civic values learned in schools (Torney-Purta and Schwille
1986). Its full report, however, only used data from the IEA science and mathemat-
ics studies as it lamented the performance of students in the United States. Raising
an alarm seemed to be the only role for international studies of achievement in
debates on excellence (Torney-Purta 1987). This missed a potential contribution of
international studies in identifying effective practices, the context of these practices,
and the extent to which they might be adapted for use internationally (Torney-Purta
1990), a topic that is still a matter of debate (Luke 2011).

In the mid-1980s, the National Education Goal of making the United States first
in the world in science and mathematics was announced, and IEA’s leadership was
asked to move quickly into international large-scale assessments of these two sub-
jects. At about this time, a program officer at the National Academy of Sciences
called together a small interdisciplinary group to discuss how to ensure that the
planned studies were rigorous enough to be persuasive to policymakers. The Board
on International Comparative Studies in Education’s (BICSE) first report, Frame-
work and Principles for International Comparative Studies in Education (Bradburn
and Gilford 1990), called for international studies “addressing a range of content
areas and grade levels” and “encompassing quantitative survey research studies as
well as more intensive studies that use a range of qualitative methods” (p. 9-10).

BICSE encouraged attempts to unpackage the processes of science and math
education in participating countries through video studies and case studies associ-
ated with the Trends in International Mathematics and Science Study (TIMSS).
Thousands of hours of observations of mathematics classrooms and interviews with
students, teachers, and parents took place in Germany, Japan, and the United States,
often showing inconsistencies between intended curricula and observed educational
practices (LeTendre 1998). Although these studies were consistent with IEA’s origi-
nal aims to understand processes of education, beginning in about 2002, trend stud-
ies in science and mathematics began to garner the major attention. This focus has
been predicated on the belief of many economists and educational policymakers
that high science and mathematics achievement is a major precondition for eco-
NOMIC SUCCESS.

The “hand-wringing response” by US journalists when TIMSS results are re-
leased is predictable. It used to be Japan that anchored the top spot; now it is often
Finland. However, a few scholars are beginning to raise questions. Some argue that
there are substantial groups of students in the US who show excellent performance,
but pervasive inequity in schooling means that many other students have low per-
formance (often related to lack of home or neighborhood educational resources as
well). Recently some are arguing that what are variously called noncognitive attri-
butes influenced by schooling (Levin, Chap. 5) or Twenty-first Century Competen-
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cies (National Research Council 2010) are products of schooling that are important
to economic growth.

Perhaps the focus in the policy debate on testing in order to produce country
rankings in science and mathematics has resulted in looking at a relatively easily
measured but too narrowly defined domain. The old joke about the man who looked
under the lamp post for his keys may be a relevant analogy. It was easier to see in the
strong light, even though his keys were lost blocks away. Large-scale assessments
in mathematics may be easier to design than assessments about engagement in one’s
studies (Brophy 2008; Marsh et al. 2000) and less expensive to administer than as-
sessments of the ability to participate effectively with others in cooperative groups
(Johnson and Johnson 2009). Attending to outcomes beyond cognitive achievement
could be useful in predicting economic productivity and might also send a signal to
school leaders that it is safe to move some attention to activities more motivating
than test preparation (see a recent Rand Corporation report by Schwartz et al. 2011).
In this context, what is the place of civic education studies, and what do they have
to offer?

International Studies in Civic Education and Engagement

Knowledge of one’s government and how it works, attitudes conducive to engage-
ment in democracy and positive intergroup attitudes have been themes in research
for several decades. Studies in the field known as political socialization research
began in the 1960s when political scientists and psychologists began to study the
ways in which young people become involved in the political systems and com-
munities in which they live (reviewed by Jennings 2007). Within the last 15 years,
increasing use of the term “civic engagement” recognizes the multiple ways citizens
can participate in the civic sphere (Sherrod et al. 2010). The name for the construct
changed because there were problems both with the term “political” (emphasiz-
ing partisan politics) and with “socialization” (emphasizing a top-down process).
In international comparative research that includes a cognitive component, “civic
education” is the term that has been used to describe many studies in this area, and
more recently, “civics and citizenship education.”

In general civic education studies conceptualize competent democratic citizen-
ship as encompassing knowledge, skills, attitudes, values, and behaviors (current
and expected). Responsible citizens have fundamental knowledge of democratic
processes, an awareness of issues in their nations and communities, and an un-
derstanding of ways to obtain and analyze information. They also participate in
their communities (including volunteer activity) and in organizations (at school and
in their neighborhoods), possess basic civic-related skills (such as cooperation in
groups and effective and respectful communication), are concerned for the rights of
others (as well as themselves), and are predisposed to find democratic methods to
bring about change.
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Why and How the Civic Domain Is Important to ILSAs

There are a number of reasons that studies in the civic domain are valuable for
inclusion in ILSAs. First and most obviously, studies of civic-related topics make
a unique contribution to understanding young people’s preparation to live in de-
mocracy and willingness to respect human rights (including their attitudes toward
ethnic minorities and immigrants in their societies) and their willingness to vote
and to participate in activities that further democratic processes (Coley and Sum
2012). It is no longer the case that only adults who are eligible to vote have exten-
sive opportunities to participate in political and social action, however. Scholars’
and citizens’ interest in human rights has burgeoned over the last several decades in
policy-related as well as education-related discourse (Ramirez et al. 2011) during
the same period that studies of civic education have grown in importance. Daily
headlines are reminders that political and civil rights are among the aspirations of
young people as well as adults in many countries. The capacity to assess whether
and how to be involved along with the motivation to fulfill roles as responsible and
active citizens are usually acquired by the end of adolescence. Assessing the nature
and quality of these capacities and motivations comparatively is an important con-
tribution of ILSAs in civic education.

A second contribution of civic education studies is that outcomes broader than
knowledge are conceptualized and measured, providing a more satisfying view of
students and their learning than studies limited to cognitive outcomes. This is true
of both the Civic Education Study (CIVED, conducted by IEA in 1999) and the In-
ternational Civics and Citizenship Study (ICCS, conducted by IEA in 2009). Taking
an even broader perspective, the DeSeCo project of the Organisation for Economic
Co-operation and Development (OECD) formulated a wide-ranging set of com-
petencies needed for a successful life (Rychen and Salganik 2001) with consulta-
tion from multiple disciplinary perspectives and involving scholars from several
countries. Although these competencies were never instantiated in measures for a
comparative study, the DeSeCo project together with IEA’s experience in civic edu-
cation show that students’ outcomes broader than knowledge can be conceptualized
and agreed upon.

Third, many of the competencies falling under the rubric of civic education are
aspects of readiness for adapting to the workplace and participating in community
life. These include the ability to decode and understand media presentation and expe-
rience in understanding and respecting individuals who have different ideas and per-
spectives. If one wished to raise a country’s reputation in the world using arguments
about the excellence of the workforce, achievement of these competencies would
be an advantage. In other words reliable measures developed for international civic
education studies cover a wide a variety of competencies (corresponding to many of
those Levin identifies in this volume). Many of these competencies are valuable in
the workplace and can make an independent contribution to economic growth.

For twenty years groups of scholars and policy advisors who have looked in
depth at international comparative assessments (for example, the National Acad-
emy’s BICSE Board) have been calling for a portfolio of international studies in
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different areas, defining a balanced range of competencies, and including studies
of different types to look at ways of improving the educational process in a range
of subject areas (Bradburn and Gilford 1990; Gilford 1993). Recently a workshop
sponsored by the Board on Science Education at the Academy explored twenty-
first century skills and called for further research and elaboration (National Re-
search Council 2010). Studies in the civic domain have the potential to fill many
of these needs.

A fourth contribution is the opportunity that studies in areas such as civic educa-
tion provide to investigate the context in which learning takes place. This is espe-
cially true when analytic models that are able to investigate aspects of the social
and cultural context are utilized. We will refer later to the process of unpacking of
international findings, a concept used in cross-cultural psychology studies (Vaughn
2010). Analyses with a small grain size allow inferences about specific factors that
might account for high (or low) performance, for scores with normal (or bimodal)
distributions, or for strong (or weak) associations between variables. To put it in
another way, what are the educational and developmental processes that lie behind
different patterns of achievement? How does the national context (for example, his-
torical political factors or current problems with government corruption) set param-
eters for these processes? To realize this contribution requires a period of time after
the collection of data by IEA (or any comparable organization) to allow secondary
analysis. This is the reason that most of the examples given in this chapter come
from the CIVED study (testing in 1999), although we also consider a few ICCS
results (testing in 2009). The fact that the United States did not participate in ICCS
makes that study of somewhat less value for purposes of illustration, however.

To summarize, studies in the civic domain should remain a part of ILSAs (and
even be strengthened) for the insights about global, national, economic, and com-
munity issues and the methodological innovations they can provide (especially in
measuring attitudes and skills in large samples). The importance of studies such as
these has been recognized by a number of groups (including the National Research
Council) over a period of two decades. IEA’s CIVED and ICCS projects have estab-
lished a strong foundation on which to build.

IEA’s Role in Civic Education

IEA has a history of work in civic education that extends over more than four de-
cades. This entry in the International Encyclopedia of Education reflects on the at-
mosphere of the 1970s in IEA when this first civic education study was conducted:

It is difficult to recapture today the concerns that surrounded this domain in the midst of the
Cold War. What counted as legitimate civic education in one country was not what counted
in countries with different ideologies. Measurement was daunting in the civic education
domain, where attitudes were important as desired outcomes of civic education, and where
model standards for measurement of knowledge were rare. In other words, this study was a
bold move with risks both for the researchers and for IEA as an organization (Torney-Purta
et al. 2010b, p. 656).
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The first civic education study, including measures of content knowledge, attitudes
(anti-authoritarian, trust in government, support for women’s political rights) and
participatory behavior (discussion of political issues) tested in 1971. The results
from this survey of about 30,000 students were published in the six-subject series
(Torney et al. 1975). The fact that endorsement of democratic values was high in
what was then West Germany, 25 years after the end of World War 1II, or that stu-
dents in the United States had relatively low scores on support for women’s rights,
received little public attention, however. Results showed that an open classroom
climate for discussion was one of the central predictors of both civic knowledge and
civic engagement. This was an early and successful attempt to connect classroom
processes to students’ outcomes in an ILSA. However, from the late 1970s until the
mid 1980s, IEA did not repeat a study in civic education but began to focus on sci-
ence and mathematics, and on reading literacy. A general classroom environment
study was launched but did not attract as much attention as subject matter studies in
these three areas (Anderson et al. 1989).

However, during this period, groups in the United States became interested in
assessments of political socialization and civic education. During the late 1980s, the
National Assessment of Educational Progress (NAEP) tested the civic knowledge
of representative samples 4th, 8th, and 12th graders. Political scientists Niemi and
Junn (1998) reanalyzed the 1988 NAEP data and suggested that current education
was inadequate in this area. Similar discontent with the effectiveness of civic educa-
tion and the level of youth participation was voiced in England and Australia during
this time (reviewed in Arthur et al. 2008).

The most important event during this period was the fall of the Berlin Wall in
1989 and the collapse of Communism across Central and Eastern Europe. Questions
about the extent to which the educational systems of these countries were prepared
to teach young people about democracy and human rights were raised. Would it be
possible to replace Marxism with democratic theory? Could teachers be asked to
teach in a new way and cover material about political rights with which they had
limited familiarity? What about young people who had been warned by their fami-
lies never to state their views about social and political issues outside their homes?

In 1993 the General Assembly of IEA (its governing body) requested a proposal
for a civic education study, with part of the impetus from Eastern European del-
egates who saw the relevance of the comparative methodology for studying how
their next generation of citizens could be prepared for democracy. Declining levels
of political interest and participation among young people motivated some delegates
from Western Europe and the United States to support a civic education study. An
innovation was a two-phased design in which the first phase of the study was a set
of structured national case studies (a qualitative approach). The guidelines for the
case studies recognized that conceptions of civic education could vary more across
countries than in subjects like mathematics and science. Each participating coun-
try’s team wrote a case study responsive to a list of general and specific questions
about the nature of civic education in the country, reviewed by the international
steering committee. Although the materials in the case studies were diverse, it was
possible to identify domains that could be addressed across countries (Torney-Purta
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et al. 1999). There was considerable consistency across the case studies about the
challenges that schools face (Schwille and Amadeo 2002).

Developing plans for social science studies by consensus among researchers
from different countries is often difficult, as a survey of 26 projects by Torney-Purta
(2008) has documented. At the first meeting of the CIVED National Research Co-
ordinators in the Netherlands in 1994, considerable mistrust existed and a collabora-
tive atmosphere had to be nurtured. All those in attendance voted on a list of topics
that might be covered in a test and survey. There was enough agreement that the
group agreed to go ahead (with IEA support). To assure that no one country’s per-
spective was dominant, actual quotations from the case study documents of several
countries were incorporated in test specifications covering the following domains
and subdomains: “Democracy and its Defining Characteristics,” “Institutions and
Practices in Democracy,” “Citizenship Rights and Duties” (including topics relating
to human rights), “National Identity,” “International Relations,” and “Social Cohe-
sion and Diversity.”

The information collected during this early phase of the study contributed to
the design of the instruments. Approximately 90,000 14-year-old students from
28 countries were administered tests of civic knowledge and skills and surveys of
civic attitudes, activities, and anticipated actions in 1999. Findings were released in
2001 and reported in Citizenship and Education in Twenty-eight Countries: Civic
Knowledge and Engagement at Age Fourteen (Torney-Purta et al. 2001; see also
Baldi et al. 2001). Fourteen-year-olds in the United States performed well in many
areas. Overall civic knowledge scores and scores on several attitude scales placed
them in the group of countries with scores above the international mean.

In the following year, over 50,000 upper secondary school students from
16 countries received a similar test of civic knowledge and skills (and also eco-
nomic literacy items not given to the 14-year-olds) and the same survey of civic
attitudes and behaviors (Amadeo et al. 2002). Details about the scales can be found
in Husfeldt et al. (2005) and Schulz and Sibberns (2004).

The theoretical framework of this IEA Civic Education Study (CIVED) con-
ceptualized the ways in which “the everyday lives of young people in homes, with
peers and at school serve as a ‘nested’ context for young people’s thinking and ac-
tion in the social and political world” (Torney-Purta et al. 2001, p. 20). This theoret-
ical model has its roots in Bronfenbrenner’s ecological theory (covered in Wilken-
feld et al. 2010) and Lave and Wenger’s ideas about situated cognition (covered in
Torney-Purta et al. 2010a). Recently, the idea of a developmental niche for emer-
gent participatory citizenship has been employed (Torney-Purta and Amadeo 2011).
In short, these models posit that adolescents’ engagement in the community and the
development of an identity within the group, together with classroom instruction
and the everyday experience of a climate for open and respectful discussion of is-
sues, facilitate learning about citizenship and democratic processes.

In 2009, IEA conducted the International Civics and Citizenship Study (ICCS).
A more elaborated conceptual framework guided this test’s development, including
“Civic Society and Systems,” “Civic Principles,” “Civic Participation,” and “Civic
Identities.” A larger pool of cognitive items was developed (many accompanied by
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introductory explanatory material) and matrix sampling was used. Data were col-
lected in 38 countries, with the findings released in late 2010 (Schulz et al. 2010).
Of the 17 countries that participated in both 1999 and 2009, only Slovenia showed
a significant increase in civic knowledge (on a set of items developed in CIVED
1999 and reserved to test trends over time). An innovation in this study was the
implementation of regional modules for Asia, Europe, and Latin America (Kerr
et al. 2010).

In the period from 1990 to 2010, in summary, major steps were taken in IEA
comparative studies, including those in civic education. At the same time it has
become clear that science, mathematics, and literacy studies will continue to be
repeated on a regular schedule. The preponderant method of presenting these results
to the public and to educators is likely to remain rankings of countries, relying on
the shock value of the relatively low position of countries like the United States to
get attention for mathematics and science education. Civic education studies have
not become part of official cycles and trend studies. In fact, these studies have
enormous but unrecognized potential. The next two sections will illustrate specific
contributions of studies in the civic education area by presenting some second-
ary analysis of material not included in the original reports (and therefore not well
known internationally):

» Patterns in multiple aspects of student outcomes that include but go beyond
knowledge

» Positive values and attitudes relating to democratic engagement

+ Attitudes toward ethnic groups and immigrants

+ Skills and attitudes important in the workplace

The emphasis will be on analyzing the data in order to unpack contexts and pro-
cesses and on relating the findings to recently expressed interest in outcomes of
education other than knowledge.

Studies of Civic Education as Opportunities to Study
Multiple Aspects of Student Outcomes

Most of the reports of the comparative large-scale mathematics and science studies
are devoted to cognitive achievement results. The civic education studies conducted
under IEA auspices have had multiple outcome measures balanced between cogni-
tive and noncognitive assessment items. In CIVED each student has a knowledge
score based on 38 items. This knowledge score has strong psychometric properties
across countries and was also designed to be decomposed into knowledge and skills
items (Torney-Purta et al. 2001). Each student also answered a number of attitudinal
items (formed into about 20 different scales with strong psychometric properties,
ranging from support for different types of citizenship activities to attitudes toward
women’s political rights or trust in government).
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Because of the diversity of civic education experiences across the world, we did
not expect that any country would perform uniformly well on all aspects of the test
(cognitive) and survey (attitudes). In fact, it turned out to be appropriate to rank
countries’ student performances only on total civic knowledge scores. The basic
reports contain tables of the attitudinal scores with the countries in alphabetical or-
der (Torney-Purta et al. 2001; Amadeo et al. 2002). No country or region appears to
be superior on all potentially valuable aspects of civic engagement and citizenship.
The ICCS findings are similar, and not markedly different on a regional basis from
the findings of CIVED 10 years earlier (Schulz et al. 2010). The multidimensional-
ity of the civic instruments means that there are many possibilities for secondary
analysis. The next sections present three examples.

Cognitive Diagnostic Models of Conceptual Knowledge and Skills

To illustrate the power of conceptualizing educational outcomes in a multidimen-
sional way, three types of analysis conducted with CIVED data will be described.
The first example uses the cognitive test data to look at civic-related cognitive ca-
pacities in a single nation at a smaller grain size than the original reports. Zhang
et al. (2012) took a model-based cognitive diagnosis approach to analyze IEA
CIVED test items administered to US students. A distinction was made in CIVED
between conceptual or content knowledge (for example, asking what is usually con-
tained in a country’s constitution)! and skills items (for example, asking a student to
interpret a political cartoon or to distinguish between a fact and an opinion). We de-
composed targeted cognitive components into a still smaller grain size and analyzed
four multidimensional components through an advanced psychometric mode called
cognitive diagnostic modeling (CDM). This approach allows researchers to test hy-
potheses about the nature of students’ response processes when they answer assess-
ment items. By using CDM, one can classify students into different profile groups
based on their item responses. Cognitive diagnostic models have been used in the
past in secondary analysis of data from large-scale assessments such as TIMSS,
PIRLS, and NAEP to obtain information about students’ cognitive capacities (Chiu
and Seo 2009; Tatsuoka et al. 2004; von Davier 2007; Xin et al. 2004; Xu and von
Davier 2008).

The IEA CIVED data had not previously been analyzed to identify the abilities
underlying students’ performance using the cognitive diagnosis approach. Matrix
sampling was not used in CIVED, and each respondent answered all 38 test ques-
tions, making this analysis somewhat less complex than in ILSAs where test-lets
and matrix sampling are used (Rutkowski et al. 2010). Four cognitive attributes
describing the content and process skills underlying the CIVED test items were
identified (Zhang et al. 2012): basic conceptual knowledge, advanced conceptual

' No questions specific to any given country’s political structure were included in the interna-
tional test.
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knowledge, media-based skills, and advanced interpretive skills. Based on mastery
of each attribute, students were classified into four different cognitive profiles. Ex-
amining these cognitive profiles suggests that basic conceptual knowledge is pre-
requisite for more advanced conceptual knowledge. It appears that in the United
States a substantial group of students acquires civic skills without having basic
conceptual knowledge and some acquire these skills outside of school.

Then, using multilevel analysis contextual factors such as characteristics of civic
education experience were linked to the specific cognitive profiles. Results showed
that students’ possession of particular civic-related attributes are associated with
their socioeconomic backgrounds, experience with an open discussion climate, and
with conceptually based traditional teaching.

Zhang and Torney-Purta (2010) extended the model-based cognitive diagnosis
approach to CIVED data from Australia and Hong Kong. The four cognitive at-
tributes identified through the analysis described above were consistent across the
three countries. However, Hong Kong students were strong in basic conceptual
knowledge but weak in analyzing and synthesizing skills. A considerable proportion
of US students were strong in analyzing and synthesizing skills and deficient in con-
ceptual knowledge. In general evidence from the analyses supported the hypothesis
that basic conceptual knowledge of civic topics is prerequisite for more advanced
conceptual knowledge but to a lesser extent for skills. This secondary analysis look-
ing at the data in a relatively small grain size shows the value of cognitive modeling
as a technique for understanding different aspects of performance on a test of cogni-
tive civic knowledge and skills within and across nations.

Examining Countries’ Positions on Multiple Dimensions
of Attitudes

Another illustration of the value of comparisons of multiple dimensions that are
possible in studies in the civic domain is shown in Table 6.1, which contains about
a dozen countries’ means on three attitudinal scales from CIVED. The first column
contains means on support for the norms of conventional citizenship (e.g., voting),
and in the second column on support for the norms of social movement citizen-
ship (e.g., joining a human rights or volunteer organization). Finland, which is al-
ways strong in achievement test scores (well above the mean in international civic
knowledge, for example), has an unaccustomed place at the bottom of the country
rankings for two measures of attitudes toward civic engagement. This discrepancy
between achievement and attitudes scores suggests that placing extensive emphasis
on countries whose students excel in cognitive achievement can distort policy de-
bates (as Takayama 2010, has suggested in the case of Japan).

Results on attitudes toward ethnic and minority groups are found in the third
column of Table 6.1. The post-Communist countries, plus Germany and Italy, are
toward the bottom, with the Nordic and Anglo-Saxon countries at or above the
mean. Note that no country is substantially above the international mean on all three



6 The Contributions of International Large-Scale Studies in Civic Education ... 97

Table 6.1 Twelve countries’ means on three attitudinal measures. (Sources: Torney-Purta et al.
(2001) and Husfeldt et al. (2005))

Mean Support for norms of conven- Support for norms Support for rights of
tional citizenship of social-movement ethnic groups
citizenship
10.5-10.8 Portugal US, England, Portugal
10.1-10.4 US, Italy, Portugal US, Italy, Norway Finland, Norway, Sweden
10.0 Latvia Australia
9.6-9.9  Germany Germany, Sweden, Czech Rep., Estonia, Italy
Czech Rep.
9.2-9.5  Australia, Sweden, England, Latvia, Australia, Latvia, Germany
Norway, Estonia, Czech England, Estonia
8.8-9.1  Finland Finland

scales in Table 6.1 (though Portugal and the United States rank fairly high). Positive
scores on these attitude scales are also associated with aspects of schooling outside
the content of the formal curriculum, for example, positive contacts between immi-
grants and non-immigrants in the school setting and opportunities in the classroom
to discuss issues on which individuals have different points of view (Torney-Purta
et al. 2008).

Country means on these attitude scales from the study of upper secondary stu-
dents in a smaller number of countries (Amadeo et al. 2002) show almost identical
results. Furthermore, in the 2009 ICCS study, Finland once again scored significant-
ly below the international average on both the norms of conventional citizenship
and on social movement-related citizenship scales (Schulz et al. 2010).

The guidelines developed by the CIVED national representatives and other ad-
visory groups in this subject area have always distinguished between different types
of participation (here the more and the less conventionally political). Furthermore,
young people’s attitudes toward immigrant groups and ethnic groups have been of
nearly as much interest as cognitive outcomes in many countries. This is especially
true because the testing of school-based samples allows the analysis of factors asso-
ciated with positive or negative attitudes (for example, the proportion of immigrant
students in the school or the extent to which intergroup relations or community issues
are seen as an appropriate topic for discussion). In short, the ability to analyze non-
cognitive dimensions (including attitudes) has been especially important to educators
who teach in increasingly diverse communities and in policy debates on how to pre-
pare young people who will seek employment in increasingly diverse work settings.

Person-Centered Approaches to Understanding Patterns

of Civic Attitudes

A second approach used in the CIVED analysis with potential for dealing with mul-
tiple dimensions is the person-centered approach to analysis. This contrasts with
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the variables-centered approach. Person-centered analysis has a relatively long his-
tory in developmental psychology, especially exemplified in the work of Swedish
psychologists (Bergman et al. 2003; Mahoney et al. 2001). Person-centered analysis
(in this case K-mean cluster analysis) is especially useful for large-scale studies
where there are multidimensional outcomes. Instead of looking at mean differences
on variables, in this approach one looks for clusters or groups of persons who have
similar patterns or profiles of attitudes.

In this CIVED analysis about 30,000 students in ten countries were clustered
using their responses on 12 attitudinal scales. One cluster analysis included the
United States, Australia, and three Western Europe countries; the other analysis in-
cluded five countries in Eastern Europe.? For details of the analysis and the results
see Torney-Purta (2009) and Torney-Purta and Barber (2011). The purpose was to
identify distinct clusters of individuals who differed in systematic ways in their
civic and social attitudes. To decide the cluster names we looked at the pattern of
means on the 12 attitudinal scales of each cluster group in comparison to those of
other cluster groups. We also have suggested a label for each cluster in the form of a
“motto” that expresses the particular characteristics of each profile of attitudes. This
makes it easier for a general audience to interpret than designations of proficiency
levels, especially when the method used to set the proficiency cut-points is often
not transparent and sometimes arbitrary. This labeling of clusters can represent the
results of sophisticated analysis of attitudinal data and produces a presentation that
can be understood by audiences with little statistical expertise. Below is a descrip-
tion of the five clusters extracted in these ten countries and then the distributions of
cluster membership by country.

Adolescents who are found in the Social Justice cluster in these ten countries en-
dorse immigrants’ rights, the rights of minority/ethnic groups, and women’s rights
(average of about one standard deviation above the mean). Students in this cluster
have relatively low scores on scales measuring belief in the importance of citizens
participating in action, either in the conventional political domain or through social
action in communities or nongovernmental organizations, however. For the Social
Justice cluster, the motto is, “I believe in rights for everyone but do not feel obli-
gated to do much about it.”

Adolescents in the Conventionally Oriented cluster in these countries show high
levels of trust in governmental institutions and are patriotic (both in the sense of
having positive national feelings and protectionist attitudes toward their nation).
Adolescents in this cluster have high levels of political self-efficacy and believe that
adults should be active in socially oriented activities (e.g., volunteering to help the
community or joining human rights organizations) as well as in conventional politi-
cal activities such as voting. In Australia, the United States, and the three Western
Europe countries, members of this cluster also have relatively high social justice
attitudes. In describing this cluster for these countries (but not for the Eastern Eu-
ropean countries), it is appropriate to use the term Conventional/Inclusive. For the

2 Australia, England, Finland, Sweden, United States, Bulgaria, Czech Republic, Estonia, Hun-
gary, Latvia.
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Conventional cluster across the ten countries an appropriate motto is, “I believe in
my country and will support the status quo with political and civic actions that are
expected of me.”

The Indifferent cluster in both regions contains individuals who have attitudes
very close to the mean on the large majority of the attitudinal scales. Adolescents in
the Indifferent cluster are willing to do the minimum as citizens. They are inclined
to obey the law and may vote, but there are many nonpolitical activities that inter-
est them more. In the Nordic countries, they may correspond in some respect to the
“stand-by citizens” identified by Amna and Zetterberg (2010). The Disaffected clus-
ter is similar to the Indifferent cluster but with more negative beliefs about norms
of citizenship related to both conventional political activities and involvement in
the community. The Indifferent and the Disaffected clusters can be described by the
same motto: “I have better things to do with my time than be active in politics, but
I won’t do anything rash.”

The fifth cluster in these ten countries shows an Alienated profile including
negative attitudes almost uniformly across the scales. For this cluster group, scores
on trust in government averaged between one and two standard deviations below
the international mean. Their attitudes toward rights of immigrants, minorities, and
women were also extremely negative when compared with those of students in the
other clusters.

The proportion of students in this Alienated cluster who think it is “not impor-
tant for citizens to obey the law” ranges from more than 30 % in Australia and the
United States, to 23 % in Sweden, 16 % in Finland and 10 % in England. This com-
pares with between 1 and 3 % of students in the Social Justice, Conventional and
Indifferent clusters who do not believe in obeying the law. Willingness to protest by
actions such as occupying buildings or blocking traffic were common only among
the Alienated cluster, not among those supporting social justice, for example. The
motto for the Alienated cluster is, “I’'m angry about the immigrants and minority
groups in my country, and I don’t trust the government. I have the right to do what I
want.” The remainder of this section will devote attention to clusters of students in
Australia, the United States, and the three Western European countries, with special
attention to the alienated group of students.

This clustering suggested that in 1999 there was already a significant amount of
anti-immigrant feeling and xenophobia among adolescents in Australia, the United
States, and several European countries and that this group seemed willing to act on
these attitudes in ways that may be against the law. This age cohort turned 26 years
old in 2011. These findings shed some light on recent increases in the strength of
anti-immigrant feeling among adults in these countries (Vertovec and Wessendorf
2010) and on recent instances of violent action against immigrants or those per-
ceived to support immigrants’ rights.

Civic knowledge scores are highest among the Social Justice and Conventional
clusters (Table 6.2). In the United States and Australia, Indifferent students have
civic knowledge scores that are quite similar to Conventional cluster group mem-
bers. In England, Finland and Sweden the Indifferent students have lower average
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Table 6.2 Average total civic knowledge score in each cluster (by country)

Australia England Finland Sweden United States
Social justice 108.94 (1.25) 105.31 (1.00) 116.19 (1.13) 105.25(1.14) 112.47 (1.48)
Conventional 106.06 (1.66) 105.55(1.87) 116.57 (1.21) 104.74 (1.05) 109.09 (1.35)
Indifferent 103.05(1.02) 99.58 (1.11)  109.32(0.91) 96.35(1.14)  107.08 (1.92)
Disaffected 98.94(0.93)  95.64(0.91) 105.64 (0.86) 95.74 (1.11)  103.28 (1.43)
Alienated 90.23 (1.70)  92.33 (1.27)  99.58 (1.29)  90.47 (1.77)  94.54 (1.95)

Student Cluster Membership

United States

Sweden
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m 4 Disaffected
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Fig. 6.1 Distributions of cluster membership in five countries

knowledge scores than the Conventional students. In all countries the students in the
Alienated cluster have the lowest knowledge scores.

Distributions of the clusters in the CIVED data across the Western European
countries (Fig. 6.1) shows that the most prevalent pattern is Disaffected, while about
7 % of the students are Alienated. In the United States there are approximately equal
numbers of students in the Conventional/Inclusive and the Disaffected group, while
about 7 % are Alienated. A study 20 years ago of attitudinal clusters among adults
in the United States also found substantial proportions in categories such as Disaf-
fected, Bystanders, and Followers (Ornstein et al. 1988).

The second most prevalent cluster among English and Swedish students (after
Disaffected) is about a quarter of the students in the Social Justice group. Remem-
ber, however, that these students are not particularly interested in taking action in
support of rights and justice. In Australia and Finland, in comparison, Disaffected
and Indifferent students are frequent. Across all five countries focused on here,
about 7-8 % of the students show the alienated pattern of negative attitudes toward
immigrant and ethnic groups and also low trust in government institutions. The
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country patterns of clusters within the post-Communist countries show Disaffected
and Indifferent students are a majority. The proportion of student in the Alienated
cluster ranges from 7 % in the Czech Republic to 20 % in Bulgaria.

To summarize this secondary analysis of CIVED, there are many students who
are positively disposed toward social justice (nearly half in the United States and
more than 30 % in England and Sweden in the social justice or conventional/inclu-
sive clusters). It is sobering to note, however, how few students seem motivated by
positive social justice attitudes to join relevant organizations or participate in non-
violent protests. Furthermore, in all ten of these countries substantial proportions
of the adolescents surveyed are indifferent, disaffected, or alienated. The alienated
group is a small but worrisome minority in both new and old democracies.

The school appears to have a role in reducing the likelihood of belonging to the
cluster characterized by anti-immigrant attitudes and lack of trust in institutions (the
Alienated Cluster). The IEA CIVED Study contained two school-based measures
of the climate in school, one focused on adolescents’ sense that they can have an
effect in the school setting (Confidence in the Value of School Participation) and the
other measuring adolescents’ sense that their classrooms are places where respectful
discussion of different opinions takes place (Openness of Classroom Climate for
Discussion). Those adolescents who report that their school climate and classroom
climate are positive are less likely to belong to the Alienated cluster. These results
(from a logistic regression) are parallel in the two regions (Torney-Purta 2009 and
Torney-Purta and Barber 2011).

In summary, after extensive variable-oriented analysis of the CIVED data (mod-
eled on the ILSAs in other subject areas) this exploratory analysis attempted to
identify groups of adolescents sharing similar attitudes and provided several in-
sights. Adopting a cluster-based analytic strategy has theoretical roots and also a
practical advantage for presentations to nonacademic audiences. Identifying pro-
files that characterize individuals within and across countries aids in interpreting
the information gained from cross-national summary statistics. When it is possible
to see a cluster of individual adolescents who remind them of young people they
know, adults are much more likely to understand the strengths and weaknesses
found in patterns of civic engagement than when they are told only about averages
and statistical trends. Particularly when there is a problematic group, such as the
alienated adolescents, it is important for educators and policymakers to know the
extent of its membership and nature of their views.

Cluster analysis could be conducted with rating scales in ILSAs other than
CIVED. Using the ICCS data from 2009, it would be informative to cluster in-
dividuals according to their responses on the items dealing with national identity,
identity within Europe, and global identity. How many students identify with none
of these groups, for example? Or how many are strongly nationalistic and lack a
sense of membership in other levels of the system? This would be more informative
for policymakers than reporting that the mean score on a national identity item is
higher than on a European identity item (Kerr et al. 2010). Likewise, the clustering
approach could be helpful in suggesting how young people relate to their com-
munities and to associational groups within and outside of school. This could be
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more informative than comparing average rates of participation (Schulz et al. 2010).
Finally, if psychometrically strong scales on classroom environment were included
in all large-scale comparative studies it would be possible to cluster these percep-
tions of learning environments across subject areas (as Tapola and Niemivirta 2008,
have done in their study of Finnish students).

In summary, person-centered analysis of data from civic engagement studies has
the potential to provide researchers, educators, and policymakers with a wide range
of information on students’ knowledge, attitudes, and actions. Cognitive diagnostic
modeling enables us to better understand profiles of students’ learning in the cogni-
tive domain of civic education with implications for classroom practice. Cognitive
diagnostic modeling was facilitated in CIVED because every student answered all
the items. The cluster analysis was facilitated because of the range of reliably scaled
attitudinal items included in the CIVED instrument. This person-centric cluster
analyses along multiple dimensions allowed us to examine trends and patterns both
within and across several countries.

Studies in Civic Engagement as Opportunities
to Study Contexts

International studies contribute to a variety of discourses and at a variety of levels.
For example, studies producing country rankings in mathematics and science have
contributed to debates about entire countries and their potential economic competi-
tiveness as the next generation comes of age. Citing poor student performance on
international tests is often a way to stimulate interest in educational reform. The
results of international comparative studies can contribute much more than this,
however. Studies in civic education provide evidence of this.

National and School Level Contexts in Relation to Civic
Knowledge and Attitudes

What does it mean to unpack international comparative results at different levels
(vom Hau 2009)? What characteristics of countries and their macro level policies
are related to their strong or weak performances? Our first insights about the pos-
sibilities of looking at specific aspects of national context came when examining
CIVED item responses from Chile, Colombia, Portugal and the United States for
a report to the Organization of American States (Torney-Purta and Amadeo 2004).
These countries showed strong support for several aspects of citizens’ action. How-
ever, in addition to attitudinal scales, the CIVED survey included a number of ques-
tions such as the following: “Is it good or bad for democracy when citizens have the
right to elect leaders freely” or “when everyone has the right to express opinions?”
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There was little variation across the 28 countries in agreement with these positive
statements. More interesting were the responses to more contentious statements like
these: “Is it good or bad for democracy when courts and judges are influenced by
politicians” or “when wealthy business people have more influence on the govern-
ment than others?” Students in Chile (and to some extent in Portugal) were less
likely than those in other countries to see these conditions as bad for democracy
(Torney-Purta and Amadeo 2004). This raised the possibility that experiencing a
dictatorship in the country’s recent past might be associated with young people
being less alert to possible threats to democracy, or that some of the problematic
characteristics of such governments are difficult to eradicate even after a democracy
is established.

Once we began using HLM (Hierarchical Linear Modeling), a new set of pos-
sibilities opened for analyzing characteristics of countries in relation to young peo-
ple’s responses contained in the CIVED dataset. This type of secondary analysis
would be appropriate for ICCS and other ILSAs as well. Analytic methods such
as hierarchical linear modeling analysis are well designed for IEA data because of
the nested nature of the sample (students sampled within schools). These methods
are especially useful for looking at how countries’ contexts and practices influence
achievement or attitudes. Torney-Purta et al. (2008) examined knowledge, support,
and practice of human rights among adolescents in relation to national policies and
conditions. As the previous section indicated, the CIVED study has data from 14
year olds drawn from nationally representative samples of schools. We collected
several pieces of information from other databases about citizenship and human
rights policies at the country level: first, the extent to which the country referred to
human rights in its international discourse on education (Suarez and Ramirez 2007)
and second, its ratings by the Freedom House (a New York-based organization that
serves as an independent watchdog on issues of human rights) indicating support
for civil rights. These were available in 27 of the 28 countries (not Hong Kong).

The outcome variables at the student level included responses on two CIVED
knowledge items that dealt explicitly with international human rights and on 36
other items dealing with other civic topics. We also used scores for each student on
support for the norms of social movement-related citizenship and positive attitudes
toward immigrants’ rights. In addition we had information from students about their
home literacy resources, about the extent to which the classroom climate was open
for respectful discussion of different opinions, whether the student believed that
student participation made a difference in school, how often the teacher discussed
international issues, and how often the student read international news (this could
include online reading, though that was not frequent in 1999) (Amadeo 2007).

We looked at two analyses, one of knowledge (two items) and one of attitudes
(three scales). These were carefully controlled HLM analyses (Torney-Purta et al.
2008). Here we present results for one knowledge item and two attitude scales, first
looking at the country level. For knowledge, students who were more likely to cor-
rectly answer the question about the U.N. Declaration on the Rights of the Child
than one would predict on the basis of their overall civic knowledge were especially
likely to come from countries where the government frequently referred to human
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rights in intergovernmental discourse (Suarez and Ramirez’s count of mentions of
human rights in governments’ submission to the International Bureau of Education
published in 2007). We also looked at individual level predictors and found that
those who correctly answered the children’s rights question were more likely to
read international news and more likely to have experience with student democracy
at school.

For attitudes we found that accurate knowledge demonstrated in answering the
item about the Declaration of the Rights of the Child was a positive predictor of
both positive attitudes toward immigrants’ rights and of the belief that citizens
should be active in social movement organizations (such as environmental or hu-
man rights groups). Reading the international news, confidence in student demo-
cratic participation at school, and an open climate for discussion in the classroom
were also positively related to immigrant rights attitudes and social movement sup-
port at the individual level. Home literacy resources were not significantly related
to either attitude scale. We did not find country-level policy effects on these two
attitude scales.

This analysis is a first step in unpacking aspects of the country and school level
contexts, in particular what it means for a country to have a favorable climate for
teaching about human rights and what it means for a school to give students an
everyday experience of democracy, embodied in an open climate for classroom
discussion and opportunities for students to form groups to take action on school
problems.

Similar analysis of CIVED data has been undertaken of support for immigrants’
rights with country level predictors such as policies regarding how many years an
immigrant must wait before applying for citizenship. Intergroup attitudes are an
especially important area for analysis in depth because, as the previous section
showed, there are substantial proportions of young people characterized by a pat-
tern of negative attitudes. Further, the sense of national identity seems to be based
on exclusion of ethnic groups or immigrants for many young people. Finally, there
is evidence from the ICCS testing in 2009 that few teachers think that anti-racism
education is part of their responsibility (Schulz et al. 2010). In short, there are a
number of opportunities for investigating the relation of characteristics of national
context to students’ attitudes (see also Amna 2011).

Classroom and School Contexts in Relation to Civic
and Workplace Competencies

Another aim of CIVED secondary analysis has been to unpack the meaning of specific
factors within the school context, in particular the climate for respectful discussion in
the classroom (see also Hess 2009). Beginning with the first civic education study in
the 1970s and continuing with the basic reports from CIVED and from ICCS, open
classroom climate for discussion has been a powerful predictor of both knowledge
and participation outcomes. For example, across countries, Barber and Torney-Purta
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(2009) showed the extent to which having an open classroom climate for discussion
was especially effective in promoting male students’ support for women’s rights. Few
of the other ILSAs have such a thread of common findings about aspects of classroom
processes extending across several decades. Trzesniewski et al. (2011) argue in their
book about secondary analysis for psychologists that constructs such as these are espe-
cially fruitful areas for study.

Another part of recent secondary analysis of CIVED has attempted to understand
students’ preparation for the workplace as well as for citizenship. In the United
States, this area has recently been called twenty-first century competencies (or non-
cognitive skills) and includes outcomes such as the ability to understand commu-
nications in a variety of media (media literacy), ability to understand the economic
system and global issues, skill in cooperating with diverse others, and innovative
problem solving. These outcomes fit well into the general theme identified in a
recent National Research Council Workshop (2010), which enumerated complex
problem solving, self-management, and systems thinking as part of twenty-first
century skills.

Educators have expressed concern that it will be several years before tests can
be developed to assess these competencies internationally. But we realized that the
CIVED instruments administered to students already included many of these out-
comes. Beginning in 2008 we looked within the US dataset (and later within other
countries) to see what aspects of social studies, history and civics classrooms were
associated with the achievement of several twenty-first century workplace compe-
tencies.

First, we focused on two dimensions of the students’ perceptions of educational
activities within their classrooms. One was the extent to which there was an open
and respectful climate for class discussions, measured by a five-item scale including
items such as: “the teacher encourages us to discuss issues about which there are
different opinions.” A parallel scale, with four items, assessed the extent to which
students’ classrooms were characterized by traditional teaching activities such as
lectures and textbook use.

Four groups of students were identified. The group above the median on both
the open class climate scale and the traditional teaching scale was called the Both
group; the group below the median on the open class climate and the traditional
teaching scale was called the Neither group. The group above the median on open
classroom climate but below the median on the traditional teaching scale was called
the Interactive group. The group above the median on the traditional teaching scale
but below the median on the open classroom climate scale was called the Lecture
group. In the United States although the Neither and Both groups were large (700—
850), there were also substantial numbers of students found in the Interactive and
Lecture groups (400-550).

Comparing these four education groups on mean levels of workplace competen-
cies is another way to unpack the CIVED findings. Details of the analysis are in Tor-
ney-Purta and Wilkenfeld (2009), and Table 6.3 summarizes these findings. There
are significant differences between the four educational groups on media literacy
skills, with the interactive group the highest and the group who reported receiving
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Table 6.3 Twenty-first century competencies: summary of students’ scores based on type of civic
education instruction

Traditional teaching in Open classroom climate in civic education classes

civic education classes T ow High

High Lecture group is higher — Both group is highest on follows the news;
than Neither and learned to understand others, to cooper-
lower than Both or ate, to have global concern; believes that
Interactive on all 12 good citizen works hard, obeys the laws,
competencies votes, attends to media; equal to Interac-

tive on ethnic attitudes and efficacy

Low Neither group is Interactive group is highest on economic
lowest on all 12 knowledge, media literacy skills; equal
competencies to Both on ethnic attitudes and efficacy

Notes: The designations of Neither, Interactive, Lecture, and Both correspond to the four groups
identified in this section. Summary of results in Torney-Purta and Wilkenfeld (2009) based on an
analysis of 2,542 US ninth graders tested in the IEA Civic Education Study
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Neither Lecture Interactive Both

Fig. 6.2 Media literacy skills by educational experience

neither interactive nor traditional education the lowest (Fig. 6.2). A similar pattern
appears for economic knowledge (not shown). For positive attitudes toward ethnic
groups, the Interactive group and the Both group are the highest (and not signifi-
cantly different from each other). A similar pattern appears for a self-efficacy scale
(not shown). In summary, for skills and intergroup attitudes, the interactive experi-
ence of an open classroom climate for discussion appears to be vital either by itself
or in combination with traditional teaching.

CIVED also has measures of the kinds of experience students report in learning
to understand others who hold different opinions and in cooperative groups. In this
set of outcomes we observe a “stair step” pattern. The group with both interactive
and traditional experience is the highest, the interactive group the second highest,
followed by the lecture and the neither groups. A similar pattern characterized the
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Fig. 6.3 Norms of responsibility: mean scores by educational experience

students’ endorsement of responsibility, for example, willingness to obey the law
and work hard (Fig. 6.3).

It was striking that the interactive and lecture-based experiences were compat-
ible and together led to the achievement of both civic and workplace competencies.
On none of the measures was the group that only experienced Lectures (and other
traditional activities) superior to the Interactive or to the Both group. In all of the
comparisons, the group with Neither kind of experience had the poorest outcomes.

A civic educator who was designing programs for post-Communist countries
asked whether the same results could be expected in those contexts. Using the
CIVED data from Estonia, Latvia, and the Russian Federation, the same four groups
were formed (within each country) based on their perceptions of whether their
classrooms had a positive classroom climate for discussion (above the median) or
a low climate for discussion (Torney-Purta and Wilkenfeld 2009, 2010). Also these
groups were divided according to whether they were above or below the median in
reporting that traditional teaching (lecture, textbook use) was characteristic of their
classrooms. The results in these post-Communist countries were almost identical
to those in the United States (previously shown in Table 6.3 and Figs. 6.2 and 6.3).
Again the group that had only the traditional/lecture-based experience was not su-
perior to the Both or Interactive group on any of the outcomes examined. In other
words, interactive classroom climate seems to be effective for civic and workplace
outcomes both in the United States and in newer democracies. The group receiving
neither type of civic education always had the lowest scores.

There is increasing interest in research about students’ perceptions of the learn-
ing conditions and climates of their classrooms. In a study of six countries (four of
which overlap with those in the IEA studies), Gorard and Smith (2010) arrive at
much the same conclusions as the CIVED study (Torney-Purta et al. 2001; Amadeo
et al. 2002) and ICCS (Schulz et al. 2010). For example, students surveyed and
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interviewed by Gorard and Smith in Italy and England were more likely than those
in Belgium (French) to perceive that teachers encouraged them to make up their
own mind and respected their opinions even if they disagreed. Students in the Czech
Republic were least likely to hold this point of view. Gorard and his colleagues
looked broadly at the practice of equity in the classroom. They wanted to know
how students themselves experienced injustice, for example, whether they ever felt
humiliated by a teacher, whether they felt that less able students or students who
put forth less effort deserved extra help. According to these authors, equity can be
addressed convincingly only if student perceptions as well as actual socioeconomic
gaps are taken into account. The IEA data in civic education include items that
would allow this issue to be more fully addressed in secondary analysis.

Both the IEA studies in the civic education area and research conducted outside
of IEA suggest that strong scales measuring students’ perceptions of classroom cli-
mate and instructional processes ought to be part of ILSAs across subject areas.
There is a growing consensus that documenting social gradients of achievement
and proposing generalized solutions (such as requiring more qualified teachers to
teach in schools with poor students) are unlikely to be successful unless the per-
spectives of the students about quality and equity in their education are also taken
into account.

Conclusions

Should civic and citizenship subjects be included in the cycle of comparative stud-
ies? We answer an emphatic yes for several reasons. Because both cognitive and
noncognitive variables are assessed, civic education ILSAs can contribute to an
in-depth understanding of young people’s current civic knowledge, attitudes, and
activities as well as their expectations for the future. Stated another way, civic and
citizenship studies go beyond country rankings of achievement scores and examine
citizenship from multiple dimensions and viewpoints, providing information that is
important to strengthening democracies and national economies. Further, studies in
civic education and engagement can provide balance to the predominantly negative
view of adolescents in the United States (and elsewhere). For example, in CIVED
in 1999, US students performed well on the test of civic knowledge and civic skills.
In the person-oriented cluster analysis, the distribution of US students showed a
high proportion of students in the Conventional/Inclusive Citizen cluster. These
findings counter the view that all adolescents are apathetic, disengaged, and unreli-
able—negative portrayals of adolescents that can become self-fulfilling prophecies.
That is an important lesson for adults (parents, teachers, and politicians), who may
underestimate what most young people are capable of as citizens and members of
their communities.

Advocacy for a cycle of studies in civic education (or as part of a broader study
including noncognitive outcomes in general) and widespread participation in these
studies would help to track the extent to which students continue to understand
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and support democratic principles and practices in times of global change and
uncertainty.

Also, there is some evidence that the often discussed (and also sometimes criti-
cized) twenty-first century competencies believed to be necessary in the workforce
bear considerable similarity to civic knowledge, attitudes, and skills (an argument
supported by analysis in Torney-Purta and Wilkenfeld 2009). Measuring these com-
petencies will help educators and employers know where to focus teaching and
teachers’ professional development. We cannot expect young people to use effective
workforce strategies and skills if we do not help them learn to do so.

More broadly, if democracies are to survive and thrive, all citizens need to reach
a minimum threshold of knowledge and participation in each succeeding genera-
tion. Everyone, of course, also needs basic literacy and numeracy; math and science
knowledge is essential in everyday life. But relatively few young people go on
to mathematics- or science-related careers. Decisions to specialize in these sub-
jects are based on a variety of factors that include but are not limited to cognitive
achievement. Some longitudinal studies in the United States in fact show the impor-
tance of attitudes developed in the early years of college rather than in high school
in solidifying the choice of mathematically related careers (Musu-Gillette 2010).
Efforts to prepare citizens begin in middle childhood, should involve every young
person, and can be tested reliably by age 14.

In addition, researchers in the civic and citizenship area have been innovative
in their modes of testing and have been early adopters of new methodologies of
analysis (especially HLM). This area of inquiry (and also the way the measures
were designed) is especially well suited to studying the effects of national contexts
and also the effects of classroom or school contexts. These studies have a record
of contributing to thoughtful unpacking of context issues, for example, the value
of participation in civil deliberative discussion. The civic-related studies have pro-
vided empirical evidence about controversial but important topics such as attitudes
toward equality for women and immigrants.

To give one example relating to the study of contexts, although the World Values
Survey and the European Social Survey of adults each deal with attitudes toward
immigrants and immigration, these data collections are based on limited sets of
questions and do not assess the everyday contexts in which attitudes are acquired
and expressed in behavior. Using nationally representative samples of schools, it
is feasible to investigate the contexts in which adolescents’ attitudes about immi-
grants’ rights and civic engagement develop. Imagine the situation if we believed
that attitudes toward immigrants were only acquired after the age of 20. In order to
examine the context in which these attitudes developed, we would need represen-
tative samples of places of work as well as college and universities. Because we
know that these attitudes have roots in adolescence, having nationally representa-
tive samples of schools (as international comparative studies do) provides a feasible
way to study the process.

Ensuring that civic-related studies appear in the cycle of ILSAs at approximately
10-year intervals (either on their own or as part of studies of noncognitive factors)
is necessary but not sufficient to capitalize on the strengths of these studies. Great-
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er reflection is also needed, about how we collaborate most effectively to address
country differences and policy-related issues, about how we bring the next genera-
tion of researchers into the process, about how to look simultaneously at national
and international perspectives, and about how to incorporate new methodologies
and constructs. This would mean maintaining an innovative edge in the system of
international studies by reestablishing a committee, perhaps with foundation sup-
port and certainly with interdisciplinary membership and individuals from other
nations as well as the United States.

This committee might resemble the Board on International and Comparative
Studies in Education (BICSE). Oversight is not needed now (as was BICSE’s role
two decades ago). What is needed is a group of scholars and policymakers charged
with reflecting on the potential for secondary analysis and innovative measurement
of ILSAs of different types and in different subject areas. These studies need to be-
come less expensive to conduct. Better ways to present their results to policy-orient-
ed audiences and journalists (as well as those who are more academically oriented)
need to be developed. Suggestions made earlier about the use of cluster analysis
and labels that are transparent are relevant here. Further there is a need to articulate
the practical implications of these findings to teachers and others who work directly
with youth. This would require more attention to both educational processes and
contexts than is currently found in reports that focus on country rankings.

A redesigned BICSE could also encourage and suggest support for further sec-
ondary analysis, especially of projects like ICCS. This is needed for several reasons.
The reports issued by IEA are inherently complex and are not always easy for those
outside the projects to interpret. The IEA organization is not allowed by its policies
to make recommendations about educational reform to its member countries. Many
researchers lack the resources to use the existing data fully to investigate important
hypotheses having to do, for example, with process, with equity, and with context
(topics to which the CIVED study has made particular contributions).

When ILSAs have been completed, they should be examined regarding their
implications for future design issues. For example, ICCS developed a cognitive test
of civics that had a great deal more introductory reading material than was used in
CIVED. Females outperformed males on the ICCS cognitive test, perhaps because
females tend to be better readers than males. The advisability of retaining or chang-
ing this approach to cognitive civics measure in future cycles should be examined.
Further investigation of a topic such as intolerance or anti-immigrant feeling, mea-
sured in both CIVED and ICCS, could mobilize the interest of many researchers
from a cross-section of disciplines and could suggest the collection of additional
information to aid in the interpretation of results (Barber and Torney-Purta 2012).
Examples could be found in other subject matter assessments as well.

Finally, classroom process measures with both common items and items tailored
to specific subjects could be developed based on the successful model in the civic
studies. Mixed methods, for example, case studies and videos that are integrated
and appropriately sequenced into large-scale data collections, would make enor-
mous contributions.
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In short, civic-related subjects should remain in the regular cycle of ILSA stud-
ies. CIVED and ICCS are not optional niche studies but central in showing an ap-
propriately multidimensional picture of adolescents and their preparation for adult-
hood at a time when the large proportion are still in school. These studies have the
potential to help policymakers understand the development of civic-related skills
and attitudes (both positive and negative). For example, secondary analysis of the
CIVED uncovered the roots in adolescence of xenophobic attitudes of 14-year-olds
and a small group of deeply alienated youth. Studies of adults’ attitudes in this area
such as the World Values Survey can never give the rich contextual information
about the everyday settings in which intergroup relations occur that is available in
studies sampling schools, as ILSAs in education do. Opportunities for extensive
interactive civil discussions of issues about which people disagree have been shown
to have a positive role to play. One of the first places that most young people en-
counter opportunities for such discussion is in schools (Hess 2009).

In conclusion, the profile and contributions of large-scale international studies in
education would be seriously diminished if assessments in fields such as civic edu-
cation, civic learning, and civic engagement were no longer included. These stud-
ies make contributions at the macro level (to a fuller picture of countries’ education
system), and at the micro level (to understanding classroom climate and practices).
Studies in this area meet a number of the criteria set out by Bogenschneider and Cor-
bett (2010) in their discussion of ways to further evidence-based policy. Civic-related
research is salient to the democratic process to which elected officials and those who
work with them are committed. It is possible to make the results in this area accessible
in everyday language and transparent in a way that complex statistical presentations
of educational data often are not. Many policymakers or members of their staffs are
ready to hear information that counteracts the superficial analysis of country rankings
that often appears in the media, and they are interested in innovative ways of looking
at educational achievement that unpacks its implications for educators.
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Chapter 7

The Role of Large-Scale Assessments

in Research on Educational Effectiveness
and School Development

Eckhard Klieme

Goals and Limitations of (International) Large-Scale
Assessments

The Role of International Assessments in Educational
Policymaking and Effectiveness Research

ILSAs establish a monitoring structure that provides reliable comparative informa-
tion on education systems, describing system structures as well as the functioning
and the productivity (i.e., the gross outcome or “yield”) of education systems. The
studies also contribute to our knowledge base on educational effectiveness, observ-
ing patterns of relationships between inputs, processes, and outcomes of education.
Thus, they help to understand how educational outcomes are “produced.” First, IL-
SAs allow for a decomposition of variation of student performance by individual,
school, and system levels. Moreover, they provide data about multiple factors cover-
ing these three levels, which, according to previous research, are expected to impact
student performance in specific domains like reading, mathematics, or science. In ad-
dition to describing these factors, ILSAs allow us to estimate their direct and indirect
relationships to student performance and other outcomes. Statistical models, using
multilevel ILSA data, help to reconstruct and understand the complex relationships
between input and process factors, and how they interact in “producing” student
outcomes. If data on resources and costs are available, ILSAs may also help to un-
derstand efficiency, i.e., effectiveness in relation to investments. Large representative
samples allow for the generalization of findings both within and across countries.
ILSAs provide a data source for the study of educational contexts in general
(e.g., how family, school, and out-of school education interact in the development
of life skills). For example, Trends in International Mathematics and Science Study
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(TIMSS), Progress in International Reading Literacy Study (PIRLS), and PISA data
are increasingly used by economists and social scientists to examine broader issues
such as the impact of human capital on economic growth (Hanushek and Woess-
mann 2009, see also the chapter by Hanushek and Woessmann in this volume) or
how to predict successful integration of migrant families (Stanat and Christensen
2006). The database will become even more informative once these studies move
into further cycles, making trend data available that cover more than a decade.

Thus, ILSAs offer three types of “products”: (1) indicators that monitor the func-
tioning, productivity, and equity of education systems; (2) knowledge on factors that
determine educational effectiveness; and, (3) a reliable, sustainable, comparative
database that allows researchers worldwide to study scientific as well as policy-
oriented questions.

Policymakers are mainly interested in No. 1. The policy relevance of this system-
monitoring enterprise is based on (a) defining and operationalizing cognitive and
noncognitive outcome measures that inform the selection and prioritization of edu-
cational goals within participating countries, (b) examining and reporting factors
that may be subject to control by policy and professional practice (so-called mal-
leable factors), and (c) providing international benchmarks that allow policymakers
to ascertain what they may learn from other countries. The selection of indicators is
generally guided by policy demands. Educational policymaking must deal with the
functioning of the school system (i.e., operational characteristics such as resources
allocated to schools), productivity (such as the gross level of student outcomes) and,
last but not least, equity (e.g., how resources are distributed).

For example, several indicators based on PISA context data can be found in
recent editions of the OECD’s Education at a Glance reports (OECD 2007a, 2008,
2009a), such as:

» Relationship between immigrant background and student performance (2007,
indicator A6);

* Profiles of top performing students, including their attitudes and motivation
(2009 A4/AS5);

» Relationships between resources and outcomes in education (2007 and 2008
B7), especially with regard to class size (2008 D2);

* Outcomes of vocational versus general educational programs (2007 and 2008 C1);

* Use of evaluation and assessment in education systems (2008 D5);

» Relationship between student background and access to (or motivation to partici-
pate in) higher education (2007 A4/A7, 2008 A3/A7).

Limitations of Large-Scale Assessments as School Effectiveness
Research Tools

Researchers are mainly interested in the “products” described above under items 2
and 3. They tend to perceive ILSAs as multigroup (i.e., multicountry) educational
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effectiveness studies. Besides describing strengths and challenges with regard to
the students’ performance and the conditions of teaching and schooling in partici-
pating countries, researchers—but to some extent also policymakers—intend to un-
derstand why students reach certain levels of performance.

Although the analysis of ILSA data can make important contributions to the
knowledge base for educational policy and practice (see the section below on “How
large-scale assessments may contribute to our knowledge of educational effective-
ness and school development” for details and examples), there are limits that have
to be taken into account. As Baker (2009) notes, the history of policymaking in-
formed by international comparative studies has seen a number of short-cut conclu-
sions, based on too simple hypotheses as to the causes of performance differences
at the system level. Also, econometricians have studied a number of issues in educa-
tional productivity, but much of this work remains descriptive, rather than estimat-
ing causal effects, because data are cross-sectional, and important explanatory vari-
ables—such as cultural factors—remain unmeasured (Hanushek and Woessmann
2010).

For example, PISA is a yield study, assessing literacy and skills that have been
accumulated over the lifespan, from early childhood through different levels of
schooling until the age of 15 years. PISA does not ascertain how much learning has
taken place in the secondary school where a student is presently enrolled. Such an
assessment would require that the student’s performance level was measured at the
time of entering his or her present school and compared with present performance.
In so doing, one would obtain a measure of progress or “value-added” in perfor-
mance associated with educational experiences in the particular school. However,
the PISA design does not provide any baseline measure. Teacher quality and its
impact on student performance cannot be judged in PISA, either. At least, this is not
feasible with the design that has been in place for over a decade. That is because a
random sample of 15-year-olds is taken in each school rather than assessing intact
classes, precluding the measurement of instructional strategies and effects at the
classroom level. Finally, in one out of five countries that participated in PISA 2006,
the majority of the students had only recently been allocated to the schools in ques-
tion, prohibiting direct conclusions on school effects within these countries.

It is extremely difficult to draw causal inferences such as concluding that a
particular educational policy or practice has a direct or indirect impact on student
performance based on an observational survey and the kind of assessment data col-
lected in ILSAs (Gustafsson 2007). If, for example, links were found between high
student performance and rendering school evaluation data accessible to the public
(as a school level policy)—as has been the case in PISA 2006—the design of the
study would not allow for causal interpretation. This is because data on at least
some potentially important factors, such as prior student performance, can hardly
be collected in cross-sectional ILSAs. As a consequence, such potentially important
factors cannot be included in the analyses. There is no way of assuring statistical
control—neither by modeling the factors that predict outcomes, as in Analysis of
Co-Variance (ANCOVA), nor by modeling the treatment assignment process, as in
propensity score matching. The data needed for those models are simply left unob-
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served in current ILSAs. Controlling for student background, such as socioeconom-
ic status (SES), migration status, and gender—as is regularly done in ILSAs—is
an inadequate substitute for baseline achievement data. Thus, currently available
analyses cannot tell if the policy of making school evaluation data available to the
public happens to be applied in high achieving schools, or whether the policy actu-
ally results in higher student performance.

The OECD, however, reports that, “Students in schools posting their results pub-
licly performed 14.7 score points better than students in schools that did not, and
this association remained positive even after the demographic and socioeconomic
background of students and schools was accounted for” (OECD 2007b, p. 243) and
concludes “that the impetus provided by external monitoring of standards, rather
than relying principally on schools and individual teachers to uphold them, can
make a real difference to results” (p. 276). Thus, public posting of achievement data
is recommended as a strategy for school improvement. This is just one of many
examples of policymakers overinterpreting available data.

The example is noteworthy because it shows that the way out of the dilemmas of
causal inference recently proposed by Kréhne (2010) does not help either, at least in
this case. Krohne argued that problems with unobserved predictors arise on the indi-
vidual level only, e.g., when we want to determine if participation in extracurricular
activities has an effect on student learning. However, when analyzing school poli-
cies, he considered these policies to be treatments on the school level, introducing
propensity score matching on the school level rather than the student level. Based
on data from the German national language study DESI (see below), this procedure
allowed him to conclude that so-called bilingual instruction (teaching subjects like
geography in a foreign language to a certain subgroup of students within the school)
had a positive school level effect on students’ foreign language competencies (see
Fig. 7.1). Had he done the propensity score matching on the individual level, he
would have failed to catch the treatment assignment process for individual students
within schools because no data were available on student achievement at the time
when students were assigned to bilingual instruction. There were, however, good
reasons to assume that the implementation of bilingual instruction as a school level
policy can be explained from stable variables that we know or can truly estimate,
like school type, school size, average parent SES, or percentage of immigrant stu-
dents. Therefore, in the case of Krohne’s analysis of bilingual instruction, causal
inference may be feasible. The same may be true for school policies on truancy and
their effect on student absenteeism—an issue that probably will be covered in PISA
2012. However, for many other school level policies, including public reports on
evaluation results, the assumption of no relation to prior achievement (both on the
individual and on the school level) seems unrealistic.

The main problem with causal inferences in ILSAs is not a statistical or method-
ological one. The conditions for causal inference from quasiexperimental or survey-
type data are well-known, based, e.g., on the Rubin-model of causality. Rather, the
problem is substantial. The sociological theory of schooling as well as pedagogical
concepts state that student achievement is the core of school education, i.e., the
school expects students to strive for achievement, and its main “product” is student
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Fig. 7.1 Average total effect of bilingual instruction for eight achievements in English as a For-
eign Language, estimated with propensity score matching on the student level (/eff) or on the
school level (right); data from the German language study DESI, n=ca. 10.000 (taken with per-
mission from Krohne 2010)

achievement. The process of education (Bildung in German) can be defined as find-
ing an appropriate individual pathway to knowledge, competency, and expertise.
Pedagogical interventions (Erziehung in German) need to adapt to the precondi-
tions of learning, especially to prior achievement. In their daily practice, profes-
sional educators need to monitor student achievement and change interventions ac-
cordingly. When assigning tasks, forming groups for collaborative learning, giving
feedback, deciding on grade retention/promotion, and other aspects of educational
careers, teachers will inevitably take students’ prior achievement into account.
Thus, effects of these interventions can hardly be estimated from cross-sectional
data alone without knowing prior achievement, the most salient factor that drives
the assignment to interventions. There might be ways to approximate prior achieve-
ment, e.g. by asking about prior grades, or more valid quasi-experimental designs,
such as exploiting variation between two subjects assessed for the same group of
students (Schwerdt and Wuppermann 2011). In general, it is difficult to draw causal
inference in education without longitudinal achievement data.

Nevertheless, a productive interplay between ILSAs and effectiveness research
may be established. ILSA studies do have an impact on educational research, even
if strict causal inference cannot be assumed (see the below section on “How large
scale assessments may contribute to our knowledge of educational effectiveness
and school development”), and this impact can be greatly increased if the design
of ILSA studies is enhanced beyond the traditional cross-sectional survey kind of
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Table 7.1 Basic elements of the CIPO model of school effectiveness (adapted from Scheerens
and Bosker 1997)

Input Process Output
Teacher-student-rate, quali- Quantity of instruction, school curriculum, School
fication of teaching staff, leadership, teacher cooperation and collabo- level
student population, parent ration, professional development, cohesion,
commitment school culture (norms and values), school
climate, internal and external evaluation
Students per class, teacher Instructional quality—opportunity to learn, Classroom
competencies clear, well-structured classroom man- level

agement, supportive, student-oriented
classroom climate, cognitive activation with
challenging content
SES, social and cultural capital, Time invested, self regulation, motivation and  Individual
family support, gender, lan- interest, self concept, learning strategies level
guage and migration back-
ground, general intellectual
ability, pre-knowledge

Context: School structure, curriculum, pedagogical traditions and orientations, teacher education,
budgeting and regulation, socio-economic and cultural context

design (see the section on “Examples of enriched (longitudinal) designs integrat-
ing LSA and EER”). The inverse impact is even more important, i.e., the impact
of educational effectiveness research on ILSAs (see the below section on “How
Can Educational Effectiveness Research Inform ILSAs? The PISA Design as an
Example”). Before we can elaborate on these links, we have to take a closer look at
educational effectiveness studies.

Goals and Research Design of Educational
Effectiveness Studies

The Basic Model of School Effectiveness (CIPO-Model)
and Instructional Quality

Standard models of school and teaching research conceptualize the school as a
system wherein the characteristics of the context, input variables, school and in-
struction processes interact in “producing” student outcomes. The basic structure of
this Context-Input-Process-Outcome (CIPO-) model was developed in the 1960s to
inform the design of ILSAs undertaken by the IEA (Purves 1987). Addressing the
multilevel-structure of the educational systems, current versions of the framework
(see Table 7.1) allocate input, process, and outcome characteristics at respective
levels of action (i.e., system level, school level, instruction/class/teacher level, in-
dividual level).
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The main goal of educational effectiveness research (EER) is to identify “factors
in teaching, curriculum, and learning environment at different levels such as the
classroom, the school, and the above-school levels (that) can directly or indirectly
explain the differences in the outcomes of students, taking into account background
characteristics, such as ability, socioeconomic status, and prior attainment” (Creem-
ers and Kyriakides 2008, p. 12).

Taken literally, this definition includes ILSA, as these studies also intend to ex-
plain differences in student outcomes, taking into account a broad array of variables
from all cells of the CIPO matrix. In fact, “educational effectiveness” has become
an umbrella for quite a fuzzy set of studies, from surveys unveiling general char-
acteristics of schools (e.g., leadership, trust (Bryk et al. 2010), and reliability (Ted-
dlie and Stringfield 1993)) to experimental studies identifying effects of specific
instructional interventions (e.g., training of self-regulation, peer learning, reading
programs). In order to face current challenges (see the section on “Challenges to the
EER paradigm” below), more sophisticated designs are needed (see the section on
“Examples of enriched (longitudinal) designs integrating LSA and EER” below),
including longitudinal data collection and experimental or quasiexperimental as-
signment to treatments, accompanied by more complex methods (which I will not
focus on here) and more substantial theory.

Let me illustrate the need for more sophisticated theoretical and empirical work
by just one cell in the CIPO matrix, namely classroom level processes, i.e., instruc-
tion—mainly because this cell will play a major role in subsequent examples.

In the early tradition of behaviorist psychology, the time needed to achieve cer-
tain learning goals was supposed to be a major criterion for instructional effective-
ness. Following Carroll (1963), numerous studies have shown that learning time is
a major predictor of student outcomes in many subjects. Accordingly, the notion of
opportunity to learn, introduced by John Carroll in the early 1960s, was initially
meant to indicate whether students had sufficient time and received adequate in-
struction to learn (Carroll 1963; cf. Abedi et al. 2006). Quality of instruction was
operationalized as the reduction of learning time reached in a specific instructional
setting, compared to a standard setting.

The notion of opportunity to learn (OTL) has since become an important concept
in international student assessments (Husén 1967, 1974; Schmidt and McKnight
1995; Schmidt et al. 2001), and it was shown to be strongly associated with student
performance, especially in cross-country comparisons (Schmidt and Maier 2009,
pp- 552-556). At the same time, the construct received a much broader meaning.
Stevens (1993, pp. 233-234) already identified four kinds of OTL variables most
prevalent in research:

» Content coverage variables: These measure whether instruction covers the cur-
riculum for a particular grade level or subject matter.

» Content exposure variables: These take into consideration the time allowed for
and devoted to instruction (time on task) and the depth of the teaching provided.

» Content emphasis variables: These describe which topics within the curriculum
are selected for emphasis and which students are selected to receive instruction
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emphasizing lower order skills (i.e., rote memorization) or higher order skills
(i.e., critical problem solving).

* Quality of instructional delivery variables: These reveal how classroom teaching
practices (i.e., structuring of lessons) affect students’ academic performance.

Thus, for certain authors, OTL has become more or less a synonym for the quality
of instruction experienced by the student. Schmidt and Maier (2009), however, in
their review argue that OTL is a rather uncomplicated concept: “What students learn
in school is related to what is taught” (p. 541), and they intentionally focus on OTL
“in the narrowest sense: Student’s content exposure” (p. 542).

Schmidt and Maier acknowledge that although OTL may be a straightforward
construct, it is difficult to measure. In order to explain differences in the achieved
curriculum, teachers and/or students have traditionally been asked whether and how
certain curricular content has been realized in instruction (the implemented curricu-
lum), sometimes using logs (Rowan et al. 2004). In addition, curriculum experts
have been asked whether and how content elements have been covered within cur-
ricular documents like syllabuses, textbooks, and standards (the intended curricu-
lum). From these raw data, various indicators have been extracted. In many cases,
the content taught has been judged twofold, in terms of topic and level of demand,
while at the system level, indices for coherence, rigor, and focus have been derived
(Schmidt and Maier 2009).

In addition to OTL as described above, a number of other processes at the class-
room level have been found to be relevant for educational effectiveness (Creemers
and Kyriakides 2008; Harris and Chrispeels 2006; Hopkins 2005; Scheerens and
Bosker 1997). Well-structured lessons with close monitoring, adequate pacing and
classroom management, clarity of presentation, and informative and encouraging
feedback (i.e., the key aspects of “direct instruction”) are positively linked to stu-
dent performance. These components help create an orderly classroom environ-
ment and maximize effective learning time. Yet student motivation and noncogni-
tive outcomes benefit from additional characteristics of instructional quality, such
as a classroom climate and teacher—student relations that support student autonomy,
competency and social relatedness (Deci and Ryan 1985). Furthermore, in order to
foster conceptual understanding, instruction has to use challenging content (Brown
1994). Also, different student subpopulations may benefit from different instruc-
tional practices. Thus, teachers have to orchestrate learning activities in a way that
serves the needs of their specific class. Klieme et al. (2009) condensed this knowl-
edge into a framework of three “basic dimensions of instructional quality”: (a) clear,
well-structured classroom management, (b) supportive, student-oriented classroom
climate, and (c) cognitive activation with challenging content. Several independent
studies of secondary school mathematics education have since confirmed this tri-
archic structure of instructional quality and given some support for the cognitive
and motivational impact that was hypothesized (7IMSS-Video: Klieme et al. 2001;
COACTIV: Baumert et al. 2009; Pythagoras: Lipowsky et al. 2009). Klieme and
Rakoczy (2003) as well as Kunter et al. (2008) identified similar structures within
national extensions to PISA. The triarchic model is also revealed in observational
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data on elementary and primary education in the United States (Pianta and Hamre
2009) as well as in the Ohio teacher efficacy scales (OSTES) developed by Tschan-
nen-Moran and Woolfolk Hoy (2001).

Challenges to the EER Paradigm

The paradigm of EER faces a number of severe theoretical and empirical challenges
when conceptualizing and operationalizing the general model in more detail. The
main challenges seem to be:

(a) The adaptive nature of educational processes: Practices may neither be equally
effective for all students within a school nor for all education systems, local con-
texts, and schools. Moreover, depending on the kind of outcomes emphasized,
different conclusions may be drawn (Kyriakides and Tsangaridou 2004). Hence,
modern research into educational effectiveness also takes interactions with input
into account and examines differential effectiveness and adaptive practices. A
considerable amount of research has been carried out in this field (e.g., Creem-
ers and Kyriakides 2008; Scheerens 2000; Teddlie and Reynolds 2000).

(b) The dynamic nature of educational processes: When turned into a dynamic
model of school effectiveness (see Creemers and Kyriakides 2008), outcomes
become inputs for further development. Mathematics anxiety, for example,
can be an outcome of schooling as well as an input—impacting, for instance,
students’ homework activities. Moreover, inputs may have reciprocal mutual
effects. For example, a school’s socioeconomic composition in many education
systems is correlated with funding, parental involvement, or even teacher qual-
ity. This, in turn, allows for other (better) teaching-learning environments to be
offered, which attract students (or, rather, parents) from higher socioeconomic
backgrounds, so that, in the end, social stratification, resources, and process
quality are mixed and are difficult to disentangle (see “Examples of enriched
(longitudinal) designs integrating LSA and EER” below for empirical results on
that topic).

(c) The complexity of mediating processes: It is reasonable to assume that not all
effects on student outcomes are direct. Comparatively weaker effects on stu-
dent outcomes are often found for policies at the school and system level, as
compared to student background variables and classroom processes (e.g., Wang
et al. 1993). This may, in part, be because the former variables do not exert a
direct effect on students, but are rather related to school or classroom processes,
which in turn have an effect on student performance. Moreover, school level
variables such as school climate, shared values and norms, or procedures to
deal with behavioral problems, may have a direct effect on noncognitive out-
comes (e.g., learning motivation, academic aspirations) and student behavior
(e.g., truancy, violence), while school effects on student performance and other
subject-related outcomes (e.g., interest and self-efficacy beliefs) probably will
be mediated by teaching and learning within classrooms.
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(d) The importance of moderating variables: Based on a constructivist understand-
ing of student learning, current educational theory assumes that student learn-
ing is largely dependent on self-regulated processes, which are moderated by
school, classroom, and teacher factors. Modeling such differences requires the
examination of interaction/moderation effects. Contemporary research findings
indicate that the relevance of school characteristics does not remain consistent
across subjects and classes, and varies according to the constellation of a student
population (Ditton and Krecker 1995; Luyten and de Jong 1998; Sammons et al.
1997; Scheerens and Bosker 1997). In line with the theory of differential effec-
tiveness (e.g., Kyriakides and Tsangaridou 2004), it is important to acknowledge
that relationships between variables may not be similar in different subgroups.
For example, there is some evidence that students from diverse social back-
grounds may benefit from different instructional techniques (e.g., Brophy 1992;
Walberg 1986).

(e) The weakness of distal effects, especially school effects: Within the multilevel
CIPO model, “effects” are usually supposed to cascade from the upper to the
lower levels. However, meta-analyses of school and instructional effective-
ness that are grounded in this model (Hattie 2009; Seidel and Shavelson 2007;
Scheerens and Bosker 1997; Wang et al. 1993) force us to acknowledge that
prerequisites of learning and individual activities bear more significance to the
students’ learning results than the characteristics and processes of instruction,
whereas instruction and teacher competencies, in turn, bear more significance to
student outcomes than school level factors. School effectiveness research thus
concludes that learning conditions, norms, and practices at the school level do
provide a framework for learning and teaching processes, but they are more
distant to the students’ learning achievement and thus bear less predictive power
than the teaching and learning activities in the classroom (Creemers 1994;
Ditton 2000, 2007; Fend 1998; Sammons 1999; Slavin 1996; Stringfield 1994).
This view is supported by cognitive models of learning and teaching, which
do not define instruction as an “immediately effective” measure, but rather as
social interactions and learning opportunities that the students use for acquiring
competencies, pursuant to their individual abilities and preexisting knowledge.
Hence, individual learning activities are considered more meaningful for acquir-
ing competencies than classroom instructional characteristics, and even more so
compared to school process characteristics (Seidel and Shavelson 2007).

(f) The fundamental difference between status (at a given moment) and individual
growth or organizational change (over time): Individual growth and organi-
zational change (i.e., longitudinal outcomes of education) have to be studied
distinctively, because explaining and predicting change is quite different from
explaining and predicting levels of outcomes in cross-sectional comparison.

(g) While a vast body of evidence exists from English-speaking countries and the
Netherlands regarding characteristics of effective schools, which have been ret-
rospectively gained from analyzing high achieving schools (see Sammons et al.
1997) and school effectiveness studies (Scheerens and Bosker 1997), sound
assessments of school developments are lacking from a longitudinal perspec-
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tive. International surveys on school improvement research have been published
in recent years (Lee and Williams 2006; Hopkins 2005; Harris and Chrispeels
2006) but they can merely report on case study effects or repeat the well-known
meta-analyses of school effectiveness research; a longitudinal assessment
involving schools as units of observation, objective criteria measures, and reli-
able sample sizes scarcely has been realized so far.

American school research in the 1970s and early 1980s brought processes of
school development forward to large questionnaire-based studies, the Rand
Change Agent Study and the DESSI study (Dissemination Efforts Supporting
School Improvement) and thus highlighted these processes without being able to
evaluate their effectiveness. It thus became clear that it is impossible to plan and
predict school development in a harmonized way, but that it is locally adjusted,
with “ownership” of the staff (which is an important condition for sustainable
change) resulting from experiencing practical success (Teddlie and Stringfield
2006, p. 26 f.). From the late 1980s onwards, the principle of treating individual
schools as units of action (“site-based management*) also brought changes to
research: for instance, Teddlie and Stringfield (1993) observed 16 schools over
a period of 10 years, developing the concept of reliable schools. At present, lon-
gitudinal analyses are conducted on effects of “comprehensive school reform”
(see the overview in Borman et al. 2003). These analyses are mainly based on
school statistical data and standardized achievement tests. It is thus possible to
determine whether schools participating in specific reform programs differ from
other schools regarding the development of achievement. In some cases, recog-
nizable effect sizes are reported. However, this line of research reveals hardly
anything about processes and conditioning factors of school development.

(h) The incoherence and instability of effect sizes: According to Scheerens and

Bosker (1997, p. 81), stability and consistency of school effects are “one of the
most fundamental issues in school effectiveness research,” but one that has been
widely neglected. Current accountability policies are based on strong but ques-
tionable assumptions: that student achievement can legitimately be attributed
to school (as opposed to teacher or department, for example) effects; that we
can measure progress on the school level in a reliable manner; and that change
in school-level effects is an indicator for successful school improvement, not
an artifact due to unreliability and instability (see Goldschmidt et al. 2004 for
statistical models that allow testing of these assumptions). Most recently, Bryk
et al. (2010) took the analysis of school development a huge step forward, pre-
senting complex data records from the evaluation of the Chicago school reform.
But in this latter case, the indicators were rather descriptive.

Early work by Willms and Raudenbush (1989) indicated that the overall achieve-
ment level of a school is remarkably consistent, has been challenged by British
researchers. For example, Thomas et al. 1997, p. 194, state that “only a minority
of schools performed both consistently (across subjects) and with consistency
(over time) and ... these schools are at the extremes of the effectiveness range
(i.e., strongly positive or strongly negative).” But those cases of well-perform-
ing or failing schools, these authors argued, can be understood considering our
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school effectiveness knowledge base. They hypothesized that high achieve-
ment expectations, a shared vision, strong and flexible leadership, high quality
instruction, and strong parental involvement are among the factors that support
positive school development in a longitude (Sammons et al. 1995, p. 93). These
hypotheses were confirmed in part by a followup study using interviews with
school headmasters.

Problems (f) and (g) will be illustrated in the following section with an example
from a German school survey.

Comparing Value-Added Status, Growth, and Change Indicators
for Schools: An Empirical Study

Klieme et al. (2010b) evaluated extracurricular activities in some 230 lower sec-
ondary schools all over Germany, using a multicohort longitudinal design. As a
global measure of language competency, standard vocabulary tests were adminis-
tered three times, in 2005, 2007, and 2009. Each time, students from grades 5, 7,
and 9 participated, allowing for identification of individual growth over a two- or
even four-year period for most of the students. All data were standardized within
age groups. Also, student background information (gender, socioeconomic status,
and migration status) is available. Thus, on the school level, different indicators for
school quality can be derived:

(a) Based on data from the most recent wave of measurement, 2009, achievement
scores can be calculated and adjusted for student background variables. The
adjusted test score, aggregated for the school, can be used as a proximal indica-
tor for the school’s added value. This indicator represents the kind of data that
would be available in a purely cross-sectional survey such as traditional ILSAs.
This indicator turns out to possess stability—calculated as the correlation coef-
ficient for n=232 schools—of about 70, which indicates the school results are
relatively stable in Germany.

(b) For those students who were observed twice, a difference score can be calcu-
lated, describing the relative gain (or loss) in achievement between 2007 and
2009 relative to the respective age groups. Aggregated on the school level, this
indicator measures “achievement gain” over two years.

A similar indicator can be derived for the period between 2005 and 2007. Both
indicators correlate significantly, but only at =0.305, indicating limited stabil-
ity of this effect.

(c) An even more complex indicator can be calculated as the difference between the
mean growth rate 2005-2007 and the mean growth rate 2007-2009. We con-
sider this as an indicator for change in value-added of individual schools, i.e., as
a statistical aspect that may reflect effects of organizational change.

As can be seen from the plots in Fig. 7.2, (a) and (b) correlate moderately (r=0.39,
p<0.001), while the change indicator (c) is uncorrelated to both (a) and (b).
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Fig. 7.2 Relationships
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This finding illustrates that studies on school effects that can only use cross-
sectional data will trigger misinterpretations—even if student background charac-
teristics are controlled for. Cross-sectional estimates of “value-added” are weakly
correlated or even uncorrelated to indicators that actually cover growth and change.
Findings from cross-sectional studies should not be interpreted as explanations of
school development.

How Can Educational Effectiveness Research Inform
ILSAs? The PISA Design as an Example

One of the consequences of the issues raised here is that rather than being a sound
foundation for educational effectiveness research, cross-sectional ILSAs depend on
input from EER studies and theories. Factors that have been demonstrated to be
relevant for educational effectiveness or efficiency in the research literature are
premier candidates for continuous monitoring within ILSAs and for incorporation
into the broader system of educational indicators.

For example, a recent version of the CIPO model, as shown in Table 7.2, covers
practically all constructs that have been suggested for inclusion in the design of
background questionnaires in the PISA 2012 study (Klieme et al. 2010a). The first
column displays four levels: students, classrooms, schools, and countries. The three
production phases are then given in the remaining columns, i.e., inputs, processes
and outcomes, respectively. As the major achievement domain in PISA 2012 will be
mathematics, the table focuses on student outcomes in this domain.

The choice of constructs in ILSAs is based on a combination of policy priorities
and research evidence. Policymakers on the PISA Governing Board decide upon
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the goals and research questions, while experts, building on extensive knowledge
in EER, choose the appropriate constructs, instruments, and variables. For example,
the definition of “mathematical literacy” as the most important outcome variable,
and the decision to include mathematics-related attitudes and relations as outcome
variables, are both based on policy decisions, reflecting general curriculum goals,
and goals of the educational system shared by most participating countries. The
constructs we use, however, and how these are operationalized, mainly reflect in-
sights gained from research literature. Also, input and process variables are includ-
ed if there is strong research evidence that they have an impact on the outcomes.

Some input factors are fairly stable and difficult to change, while others can be
shaped by school development activities or policy decisions. Processes are usu-
ally more malleable, at least indirectly (e.g., by teacher education and professional
development), and outcomes reflect the effects of the inputs and processes. Note,
however, that the discrimination between the three strands of variables is by no
means clear cut: Outcomes from one educational setting become an input for the
next, while some process aspects (e.g., learning strategies) may well be treated as
either input or outcome, depending on a given theoretical perspective, research de-
sign, or practical considerations.

As PISA is a trend study, assessing the same set of achievement domains every three
years, it is crucial to define a core of variables that will be kept constant. Only if trend
variables are kept unchanged—or moderately edited, leaving at least some anchor
items unchanged—can policymakers and researchers be informed about change on the
system level. Once again, the selection of constructs and variables is based on a combi-
nation of policy arguments and input from research studies. The PISA 2012 Question-
naire Framework (Klieme et al. 2010a) suggests the following design structure:

1. General (i.e., domain-independent) trend variables
General input variables:

— Student level inputs (grade; gender; socioeconomic background: parental
education and occupation/family wealth/educational resources/cultural pos-
sessions; migration data: immigration status/heritage language/age on arrival
in country; family support)

— School level contexts and inputs (community size, resources, qualifications of
teaching staff)

General process variables:

— School level processes (decision-making, admission policies, assessment
and evaluation policies, professional development, student-teacher-relations,
parental involvement)

— Instructional processes (learning time, disciplinary climate, teacher support)

General outcome variables:

— General noncognitive outcomes—Commitment to learning (behavioral: tru-
ancy; personal goal: educational aspirations; motivational: learning engage-
ment, affective: sense of belonging)
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2. Domain-specific trend variables

— Domain-specific cognitive outcomes (math, science, reading literacy)

— Domain-specific noncognitive outcome variables (strategies and metacogni-
tion, domain-related beliefs, self-related beliefs, motivation)

— Domain-specific process variables (opportunity to learn, instructional quality,
system and school level support)

3. Thematic extension variables (extensions within individual cycles)

— International options (e.g., in PISA 2012, educational career/second language
learners; information and computer technology (ICT) literacy)

— Context variables for additional domains (e.g., ICT-related experiences rel-
evant for computer-based problem solving)

— Descriptive and explanatory variables for specific reports (e.g., in PISA 2012:
mathematics-related motivations and intentions)

— Malleable variables at the school level (e.g., in PISA 2012: truancy policies)
that are specifically selected for descriptive purposes or for causal inference

4. System level data, gained from the OECD’s international system of indica-
tors, or from a system-level questionnaire

Output of educational institutions (e.g., certificates)

— Financial and human resources invested into education
Access to and participation in education

— Learning environment and organization of schools

How ILSAs May Contribute to Our Knowledge
of Educational Effectiveness and School Development

Much of the value of ILSAs is based on a constant interplay between assessments
such as PISA as a monitoring survey and more rigorous kinds of effectiveness re-
search done elsewhere. As shown before, factors that have been demonstrated to
be relevant for educational effectiveness or efficiency in the research literature are
prime candidates for continuous monitoring and for incorporation into the OECD
system of educational indicators. In the following, the inverse kind of link will be
discussed. Even while causal inferences are not warranted, ILSA data can be put to
substantial use for gaining insights in educational effectiveness: (1) Correlational
and other exploratory results from ILSAs may lead to hypotheses that can subse-
quently be tested in more robust designs, namely longitudinal, experimental, or
intervention studies. As an example, the next section discusses the German TIMSS
video study, which led to the formulation of the triarchic theory of instructional
quality; (2) Hypotheses from EER can be tested in ILSAs, making use of broad,
representative samples, high participation rates, and good measurement quality. In
presenting results of such tests, our theory of instructional quality is again referred
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to. (3) Last but not least, ILSAs allow for checking the cross-cultural and cross-
national validity of EER findings.

ILSAs as a Means of Exploration and Hypothesis Generation:
Findings from TIMSS and PISA

The TIMSS 1995 video study, an add-on to the international ILSA in grade 8, had
a huge impact on instructional research in the United States (Stigler and Hiebert
1999) and in Germany (Baumert et al. 1997, Kunter et al. 2006), the two countries
that participated along with Japan. Compared to Japan, with its strong focus on high
level thinking, especially in the areas of geometry, open-ended problem solving,
and a choreography that included extended seat work and group work as well as
teacher lecturing, instruction in both Germany and the United States looked rather
narrow. The instructional “script” found in Japanese classrooms was understood by
many to be the cause for the high level of mathematics achievement that TIMSS
as well as previous IEA studies and—Iater—the OECD PISA studies found in that
country. However, as there was no overlap between the TIMSS video samples and
the TIMSS assessment samples in Japan and the United States, this hypothesis
could not be tested within the video study itself. Later, the 1998 TIMSS video study,
which included another five high-achieving countries (Korea, the Czech Republic,
the Netherlands, Switzerland, and Australia), would show that high achieving coun-
tries had quite different profiles in teaching practices, devaluating any attempt at di-
rectly linking student achievement to teaching practices on a national level (Hiebert
et al. 2003; Pauli and Reusser 2006).

Within country, between-classrooms differences could be studied in depth for
Germany, where TIMSS achievement tests had been implemented in the 1995 video
sample, and a broad range of student and teacher questionnaire scales had been
added, including a longitudinal followup one year later. Also, a number of high-
inference video ratings were performed (Clausen 2002). Three basic (second-order)
dimensions of instructional quality were identified in these ratings and shown to
have specific effects on the classroom level, as seen in Table 7.3: (1) student-orient-
ed, supportive climate and practices were related to positive development of student
motivation; (2) so-called cognitive activation (e.g., Socratic deep-level questioning,
use of complex problems) was related to achievement growth; (3) efficient class-
room management with low level of disruptive student behavior seemed to under-
lie both (Klieme et al. 2001). Effects were quite small, but in subsequent ILSAs,
namely PISA 2000 (Klieme and Rakoczy 2003) and PISA 2003 (Kunter et al. 2006),
the basic pattern could be reproduced. Thus, ILSA studies served as the foundation
for theory development, which was of course later augmented with arguments from
educational and psychological research (see Klieme et al. 2009).

Hypotheses generated from ILSA data may later be tested in (quasi)experimen-
tal and/or longitudinal designs, as has been the case in the “Pythagoras” study on
instructional quality (Klieme et al. 2010). This study, conducted in 2003/2004 in
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Table 7.3 Second order factors of classroom practice based on high-inference video-ratings
(TIMSS-Video 1994 Germany: national sample, 100 lessons; see Klieme et al. 2001)

Classroom management Supportive climate Cognitive activation

Effective treatment of interrup- Social orientation: “teacher ~ Teacher’s ability to motivate
tions: “teacher intervenes takes care of her/his students: “can present even
immediately, before distur- students’ problems” abstract content in an inter-
bance may evolve” esting manner”

Clarity of rules Teachers’ diagnostic com-

« Interruptions (-) petency with regard to

« Waste of time (-) social behavior

* Monitoring
* Time on task
 Teacher unreliability (—)
Clarity and structuredness of  Individual reference norm in Errors as opportunities
the Instruction evaluation Demanding tasks
 Rate of interaction (—) * Practicing by repetition (—)
* Pressure on students (—)

Switzerland and Germany, adapted many design elements, techniques, and proce-
dures from the TIMSS video studies. However, the content of the lessons to be
videotaped was controlled for: all participating classes were filmed during their first
three lessons of introduction to the Pythagorean Theorem. Instructional approaches
were controlled to some extent, too: teachers were asked to do a proof (of any kind)
during the lessons. The content focus set by design could be used to develop and
implement tailored assessments and questionnaires that directly addressed teaching
and learning within the lessons that had been taped.

The sample consisted of 20 Swiss and 20 German classes from two secondary
school types. Because participation was voluntary, the sample is not representative.
The analyses draw on data from a maximum of 1,015 students in the ninth grade
(Germany) or the eighth grade (German-speaking part of Switzerland).

In addition to video ratings, student ratings of instructional quality were imple-
mented to test the triarchic theory. In fact, all three dimensions of instructional
quality could be assessed by student questionnaires and were shown to be highly
predictive of general achievement growth over the school year. Student ratings for
(a) structure, (b) teacher support, and (¢) process-oriented approach to homework,
as an indicator of cognitive activation, all correlate highly (0.47—0.52) with changes
in achievement on the class level.

ILSAs as a Means of Testing Hypotheses from EER:
Findings from PISA

Our theory of instructional quality predicts that classroom management has a strong
positive correlation with student achievement, while supportive climate would be
related to student motivation. These hypotheses were tested with the international
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PISA 2000 data set. A three-level hierarchical regression model was specified, in-
volving individual, school, and country level predictors. The International Socio-
Economic Index of Occupational Status (ISEI)—more precisely, the maximum of
mothers ISEI and fathers ISEI called HISEI—was used as a control variable, and
two scales from the PISA student questionnaire were used as predictors at the indi-
vidual level, while their aggregated analogues were used as predictors on the school
and the system level. The model was run twice: once with reading literacy, a cogni-
tive variable, as the dependent, and once with interest, an affective variable, as the
dependent variable (Fig. 7.3).

ILSAs as a Means of Understanding the Systemic and Cultural
Context of Education and How It Moderates EER Results:
Findings from TALIS and PISA

A behavior-oriented version of the triarchic model of instructional quality was
implemented in the OECD TALIS study by asking teachers how often they imple-
mented each of 13 given practices in their teaching:

+ Structuring practices (5 items): e.g., “I explicitly state learning goals.” Other
items include summary of former lessons, homework review, checking the ex-
ercise book, and checking student understanding during classroom talk by ques-
tioning students.

 Student-oriented practices (4 items): e.g., “Students work in small groups to come
up with a joint solution to a problem or task.” Other items include ability group-
ing, student self-evaluation, and student participation in classroom planning.

* Enhanced activities (4 items): e.g., “Students work on projects that require at
least one week to complete.” Other items include making a product, writing an
essay, and debating arguments.

Based on TALIS main study data from 23 countries, it has been shown that (a) the
three dimensions can be differentiated across countries (i.e., the triarchic model
has some cross-cultural validity), (b) structuring practices, as hypothesized, are as-
sociated with higher levels of classroom discipline (as perceived by teachers), and
(c) participation in professional development as well as teaching high-ability class-
es is correlated with a higher frequency of using these practices. Mathematics and
science teachers report less student orientation and less frequent use of enhanced
activities than teachers of other subjects (Klieme and Vieluf 2009).

Quite often, questionnaire scales show strange behavior when individual,
school, and country level relations are compared. Especially for self-reported Lik-
ert-type questions, a number of negative correlations with student achievement
have been found on the country level, although on the individual level, the cor-
relation is positive. This kind of reversion of a correlation, when considering the
aggregated level of states rather than the familiar individual level, can often be
found in ILSA data records. Explanations so far mostly refer to culture-specific
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Fig. 7.3 a Effects of perceived classroom discipline and perceived quality of teacher-students-
relation on reading literacy. Each dot represents one participating country. For each country, the
graph shows the country-specific school level parameters. Apparently, effect sizes are larger for
disciplinary climate than teacher-student-relations, as predicted. b Effects of perceived classroom
discipline and perceived quality of teacher-students-relation on reading interest. Each dot repre-
sents one participating country. For each country, the graph shows the country-specific school
level parameters. Apparently, effect sizes are larger for teacher-student-relations than for disciplin-
ary climate
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Fig. 7.4 School level effect (horizontal) and individual level effect (vertical) of perceived
teacher-student-relations on reading literacy for various countries; data from a three-level hierar-
chical regression analysis

response styles. Figure 7.4 shows that in some countries this phenomenon occurs
on the school level as well.

The countries depicted in Fig. 7.4 clearly fall into two distinctive categories: In
systems with strong and early tracking, such as the German-speaking countries as
well as Hungary, Italy, and some non-European countries, the effect is negative on
the between-school level, and close to zero on the individual, within-school level.
Both effects can be interpreted referring to selection and framing processes that
typically operate within those tracked systems: Students are allocated to second-
ary school types according to their overall achievement level. In low track schools,
teachers tend to be more supportive and less demanding. This is clearly reflected
in student perceptions, causing the negative correlation on the school level. Within
schools, however, variation in student perceptions is quite small because of the se-
lection process; therefore, correlation is about zero.

In systems with less tracking, however, as in Nordic and Anglo-Saxon countries,
both between-school and within-school parameters are clearly positive. In those



136 E. Klieme

Table 7.4 Design enhancements to PISA (national options) in Germany

Level of analysis Cross-section Longitude
Students Individual competency level Individual learning progress (PISA
Germany 2003/2004)
Classroom Competency levels of school Instructional effectiveness (PISA
classes Germany 2003/2004)
Schools Mean competency level of School development (PISA Ger-
schools many school panel 2000/2009)

School systems (states) “Output” of educational systems  State trends

systems, schools are more equal, so that each school has a relatively wide range
of achievement levels as well as a wide range of student perceptions, allowing for
higher correlations.

The example shows how effects measured between and within schools are
shaped by system characteristics.

Examples of Enriched (Longitudinal) Designs Integrating
ILSAs and EER

Furthermore, the ILSA design may be enhanced by oversampling as well as adding
additional instruments, allowing for quasiexperimental add-ons and for longitudi-
nal studies on the school and/or the individual level. For example, several such
enhancements have been implemented as national options for the PISA studies in
Germany (See Table 7.4).

Two examples of such enhancements will be presented: (1) a national large-scale
assessment (NLSA) study on language competencies in Germany (DESI) reas-
sessed students one year after the first NLSA allowed studying the impact of school
level factors on classroom instruction and student growth. (2) PISA/Germany 2009
reassessed schools nine years after their first participation in that NLSA, allowing
the study of school development over nearly a decade.

Longitudinal Design on the Individual Level: The German
National Study on Language Learning, DEST

This section reports on a representative study of language development in ninth
grade, n=209 schools, 1,579 teachers, 9,980 students. Hierarchical linear modeling
(HLM) specifies the impact of school level (achievement orientation, strength of
competency goals, cooperation among German language teachers) and classroom
level factors (structure, teacher support, cognitive challenge, frequency of oppor-
tunities for language learning). Drawing on a school achievement study that is rep-
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resentative for Germany regarding the subjects of German and English (DESI; see
Klieme et al. 2008), we assess how far differences in the development of achieve-
ment in terms of language awareness and learning motivation in the subject of Ger-
man in ninth-year students can be explained by differences in the school norms and
teaching practices and by differences in the norms and practices in German instruc-
tion. We also assess what pattern of relations can be identified between the school
and classroom instructional characteristics. In each school, two classes from grade
9 were assessed. Data were analyzed with a series of three-level models, allowing
for an analytical dissection of school, class, and individual levels.!

For teaching German to ninth-year students, we intend to assess how far dif-
ferences in the development of achievement in the area of “language awareness”
and motivation to learn can be explained by school norms and practices among
the teaching staff and by characteristics of German instruction quality. The DESI
subtest on language awareness is used here because it bears the best measurement
characteristics of all tests applied to German lessons, and because the pertinent
demands on German lessons can be measured comparatively well by surveying
student perceptions.

At the level of (German) lessons, we once again identified three basic dimen-
sions of instructional quality:

1. clear, well-structured teaching, (structuredness)

2. a supportive learning climate that is oriented towards the students (teacher sup-
port), and

3. challenging, cognitively activating demands (cognitive challenges)

However, only student self report of perceptions during lessons were available. In
contrast to expert coded videotaped lessons, student self reports are limited par-
ticularly in assessing the third quality dimension. We administered a questionnaire
scale regarding the perceived importance of correct language use, which should be
able to model high demands on the achievement criterion of “language awareness.”
We also took into account a fourth scale for questions regarding the frequency of
language-related learning opportunities in the classroom.

Following the learning and teaching theory assumptions outlined above, we ex-
pect supportive teacher behavior to be crucial to the development of motivation,
while cognitively challenging lesson design is important for achievement develop-
ment. Both of these criteria are likely to be positively influenced by well-structured
instruction. Contrary to the three basic dimensions, the fourth scale pertinent to the
frequency of learning opportunities in the field of language awareness constitutes
a “surface characteristic” of methodological-didactic design, and we do not expect
this scale to bear an effect on learning development.

The following predictors are applied at the school level: achievement expecta-
tions of the German teachers, norms that are shared among the German teaching
staff (here: the relevance of language competency goals) as well as cooperation
among the German teaching staff. These aspects of professional action among

! These analyses have first been published in German by Klieme et al. 2010c.
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colleagues are generally assumed to influence the quality of instruction and also
cognitive and motivational learning processes. We can specifically anticipate
high expectations of achievement and respective competency goals of teachers
to lead to more challenging lessons, thus mediating the improved development in
achievement.

First, we are looking for effects of school level processes on instructional qual-
ity, as perceived by students (Table 7.5). Considering the model with control
variables (model II), the following picture emerges: Explanation of perceived
instruction is least successful for the surface characteristic of “learning opportu-
nities.” For the three deep level dimensions of instructional quality—i.e., struc-
turedness, support and challenge—we can, however, state that the school type has
significant impact, because all three dimensions of quality were assessed more
positively in the educational track of Hauptschule (general secondary school)
than at schools from the Gymnasium (grammar school) or Realschule (interme-
diate secondary school) tracks. Moreover, the aspects of professional work we
assessed among the teaching staff (cooperation, competency goals, and expec-
tations of achievement) do not reveal any significant effects, thus they do not
contribute to the students’ perceptions of instructional quality beyond the control
variables we considered.

In a final analytical step, the effects of the school and instruction level on the
increase in learning and motivation are assessed (see Table 7.6). Regarding our
main research question, we can establish that none of the three characteristics of
professional work at the school level impacts upon achievement and motivation.
This applies when simultaneously taking control variables into account (in each
case, models II), but also when only looking at the school characteristics as such
(models I).

However, the findings outlined in Table 7.6 support our model of instructional
quality. The indicator of cognitively challenging lessons used here, “demand on
correct language use,” bears a significant and also sizable effect on the increase
in achievement, at both the individual and the classroom levels. This implies that
a high cognitive challenge, as commonly perceived by the students, influences
achievement development in a positive way; moreover, within a class, those stu-
dents who perceive this aspect of instructional quality in a more positive light than
their peers are distinguished by an even higher increase in achievement. Pursuant
to our assumptions, teacher support is particularly important for the development
of motivation.

Thus, the theoretical assumption that school quality, and more precisely the pro-
fessional norms and cooperation among teaching staff, mediated by instruction-
al quality, influences the development of students, receives no support from the
DESI data on German lessons. Contradicting the assumptions of school research,
and even more contrary to the expectations of school development researchers, our
study does show indications of an effect of school characteristics on the develop-
ment of learning and motivation in German lessons.

At the level of classroom instruction, however, an effect can be ascertained for
cognitively demanding lesson designs (promoting achievement development) as
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Table 7.6 Three-level model for explaining achievement gains and motivational development

Predictors Achievement gains Increase in motivation
I 11 111 I 11 111

Student level

Social status 0.001 0.001 0.009 0.009
Basic cognitive abilities 0.123*  0.122%* -0.075* -0.076*
Gender female 0.077 0.077 0.190%* 0.191*
German as first language 0.006 0.006 0.025 0.027
Demand language use 0.085*  0.085* 0.055 0.055
Structuredness of lessons 0.039 0.039 0.064* 0.064*
Learning opportunities -0.017 -0.017 0.010 0.010
Teacher support 0.029 0.029 0.205%* 0.204*
Classroom level
Social composition -0.151 -0.001 —0.040 0.018
Cognitive composition 0.204 0.274* 0.132 0.180
Proportion of girls 0.056 0.063 -0.207  —0.200
Proportion German first language -0.221 —-0.322 —0.547* —0.559*
Demand language use 0.332*  0.335* 0.126 0.120
Structuredness of lessons —0.141  -0.139 0.087 0.074
Learning opportunities -0.147 —0.166 0.110 0.099
Teacher support 0.147 0.135 0.232%* 0.216*
School level
Expected achievement —0.030 -0.034 -0.037 -0.049 -0.020 -0.017
Cooperation —0.008  0.040 0.034 0.050  0.049 0.035
Competency goals -0.008 -0.033 -0.024 -0.006  0.007 0.025
School with Hauptschule 0.106 0.150
educational track
Grammar school —0.205 —0.043

£p<0.05; **p<0.07

well as supportive teacher behavior (promoting motivation). DESI thus supports the
teaching quality model that assumes three basic dimensions, with cognitive chal-
lenges presenting the most important predictor of achievement, whereas teacher
support determines motivation development. Both are described as “deep level
characteristics” in instructional research. Corresponding to theoretical assumptions,
the frequency of learning opportunities in terms of a “surface characteristic” does
not correlate with learning and motivation development.

We can summarize this pattern of findings as follows: Basic dimensions of in-
structional quality prove to be effective in the subject of German, while it is impos-
sible to match the professional instructional activities with the professional actions
at school level (i.e., cooperation, expected achievement, and competency goals
among staff). The school level factors influence instructions particularly regarding
characteristics of the diversity of learning opportunities, which other than support-
ive measures and cognitive challenges, do not render any significant contribution to
instructional effectiveness.
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Enhanced ILSA Designs Allow for Testing Organizational
Change: Longitudinal Studies on the School Level—The German
PISA School Panel

The mainstream of school improvement research is still largely grounded in case
studies (cf. Hopkins 2005; Lee and Williams 2006). Large-scale international stu-
dent assessments like TIMSS and PISA can provide new insights into the mecha-
nisms of school change, because they offer high quality achievement data and a
broad array of context and process data (including school policies, curricular and
extracurricular opportunities, school climate, and many more). However, from a
school effectiveness point of view, these studies have limited explanatory power
because they are all cross-sectional. Effects caused by school policies and school-
level processes cannot be separated from selection bias.

“The often-heard plea for more longitudinal research in school effectiveness
can only be repeated here. Not only effects should be measured at more than one
point in time, but also input and process variables” (Scheerens and Bosker 1997,
p. 315).

A national enhancement to the PISA studies luckily provides longitudinal in-
formation for hundreds of schools. The results presented here are built on national
enhancements to the OECD PISA studies that were administered in 2000, 2003, and
2006.2 In each of those years, the “international” PISA sample in Germany, which
consisted of about 200 schools, has been enhanced by a national sampling scheme,
which applies PISA tests and background questionnaires to 1,500 schools all over
Germany, allowing for a comparison between federal states.

Within those very large data sets, 506 schools could be found that had been as-
sessed at least twice in 2000 and in 2003. Most of those schools are located in small
federal states, so the sample is by no means representative for Germany. However,
it can help to study stability in school variables.

We applied hierarchical linear modeling, with students both from 2000 and 2003
included in a virtual sample, and membership in one of the two cohorts as a level
1-indicator (see Fig. 7.5 and Table 7.7 for the associated parameter estimates).

With a 0.93 correlation between mean school achievement in 2000 and in 2003,
this variable shows high stability. However, the extremely high parameter also re-
sults from the stability of school type (track) differences. When looking at the low-
est track (Hauptschule) only, the stability of achievement over three years decreases
to 0.84; while for grammar schools only, it is down to 0.57. Thus within the German
school system, there is some instability of school results. Schools move up or down,
and we might try to explain those changes by changes in school input and school
processes.

As we had assumed, there is a complex interplay between school composition
(i.e., mean student SES) and student achievement (Fig. 7.6). Schools with a com-

2 This research has been initiated by Klieme and Steinert 2008; the findings cited here have first
been presented by Hochweber et al. (2010).
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Fig. 7.5 Multilevel model for the analysis of organizational longitudinal data

Table 7.7 Parameter estimation and significance test for the model in Fig. 7.5

I 11
Dependent: 2000 reading level
School form: HS educational track -324 -32.2
School form: GY 36.2 36.6
Proportion of migrant students -123 -12.0
Mean HISEI 31.8 31.5
Discipline, school climate -11.5 -12.8
Dependent: change in reading 2000-2003
School form: HS educational track -0.5 1.7
School form: GY 0.9 —4.5
Proportion of migrant students -34 -1.7
Mean HISEI -3.2 0.1
Discipline, school climate 4.2 3.7
Difference migration —4.0
Difference HISEI 3.4
Difference school climate 3.9
*p <0.05

paratively high achievement can maintain or improve their social composition. This
finding leads to a better understanding of the relation between student composition
and school outcome. Traditionally, only the impact of individual SES and student
composition on student learning and outcomes has been considered.
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Fig. 7.6 Cross-lagged panel

analysis (school level only) HISEI 43 HISEI
of the interrelation between 2000 2006
reading and SES background
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Y Y7 Y
reading reading
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What about school level input and processes? Results indicate that classroom
discipline, mean SES, and proportion of migrant students explain the (aggregated)
achievement status on school level. The better the disciplinary climate, and the low-
er the proportion of migrant students, the better reading competency develops over
three years. And, finally, schools that succeed in increasing disciplinary climate,
attracting students from higher SES backgrounds, and a reduced proportion of mi-
grant students will show higher gains in reading achievement.

Summary and Conclusion

The main purpose of international large-scale assessment is to provide indicators
for continuous monitoring of educational systems. Compared with the complex-
ity and theoretical challenges of Educational Effectiveness Research, however, IL-
SAs show severe limitations—the most important being the absence of longitudinal
data, especially baseline information on prior achievement. Without longitudinal
designs, it is practically impossible to build adequate, complex explanatory models
or to draw causal inferences.

However, there are ways to enhance the design of national as well as interna-
tional large-scale assessments to allow for stronger explanatory power. This chapter
reported on two such enhancements implemented in Germany: adding a short-term
longitudinal assessment on the student and classroom level covering one school
year (implemented within the language assessment study DESI), and resampling
schools to study school development as an organizational process (implemented
within national extensions to PISA). We recommend that ILSA studies move in
those directions to increase validity as well as policy relevance.

Nevertheless, useful links already exist between ILSAs and EER. First, ILSAs
need constructs and instruments and theoretical insight from Educational Research,
including EER, to design and analyze the studies. Thus, designing advanced ILSA
studies is a challenge to Effectiveness Research, which may even initiate new de-
velopments in theory and empirical work, as has been the case with the notion of



144 E. Klieme

“opportunity to learn.” Second, ILSAs can help foster EER by allowing explorative
analyses and generating hypotheses, by testing research hypotheses, and by study-
ing the intercultural biases and culture-specific context factors that shape the func-
tioning of educational systems.

Hopefully the future will see further advancements in the interaction between
Educational Effectiveness Research and international large-scale assessments. To
reach this goal, the research community has to gain support of policymakers.
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Chapter 8

Prospects for the Future: A Framework and
Discussion of Directions for the Next Generation
of International Large-Scale Assessments

Henry Braun

Introduction

There is an old adage, “Be careful what you wish for.” In the case of education
policy, the old lament that the results of international large-scale assessments (IL-
SAs) were not a “front burner” issue has been replaced by the lament that they are
now too politicized. Whether or not this is the case, it is certainly true that educa-
tion policy debates stemming from international comparisons have attained unprec-
edented prominence, partly because of the ascendancy of the human capital model
of competitive advantage among nations. In fact, in some countries, the reports
of ILSAs have been key drivers of reform. The continuing expansion of the num-
ber of participating jurisdictions testifies to their global importance. Indeed, ILSAs
are seen as providing unique, credible information that can—and should—inform
broad policy decisions. In this landscape, holding a conference in March 2011 in
Princeton, NJ, on the role of ILSAs in education policy was both timely and much
needed. As this volume reveals, a broad range of topics was covered and different
suggestions for future innovations put forward. The principal aim of this chapter is
to offer a preliminary framework for considering ILSA-related issues, and to situate
the chapters of this book—based on presentations given at the conference at Educa-
tional Testing Service in Princeton—within this framework. It concludes with some
thoughts on future directions.

The largest and most influential global ILSAs are Trends in International Math-
ematics and Science Study (TIMSS) and Progress in International Reading Literacy
Study (PIRLS), both sponsored by the International Association for the Evaluation
of Educational Achievement (IEA), and the Programme for International Student
Assessment (PISA) and the International Adult Literacy Survey (IALS), both spon-
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sored by the Organisation for Economic Co-operation and Development (OECD).
At the conference there was also discussion of the International Civics and Citizen-
ship Survey (ICCS) and the forthcoming Programme for the International Assess-
ment of Adult Competencies (PIAAC). It was noted that an important role is played
by regional large-scale assessments confined to nations in western, southern, and
eastern Africa, and Latin America and the Caribbean. Although there are certainly
policy issues specific to each, this chapter aims to address issues that apply to most,
if not all, global ILSAs.

To begin at the beginning, the primary purpose of education is to adequately pre-
pare all children to lead productive, satisfying lives that contribute to the common
good. The role of education policy is to design, manage and monitor the education
system so it accomplishes its purpose. Braun and Kanjee (2006) posited that this
purpose subsumes four component goals, namely: access, quality, effectiveness,
and efficiency. ILSAs typically have been used to address the goals of quality and
effectiveness of educational systems. In particular, they help to answer three key
questions:

1. What are the essential skills, dispositions and habits of mind required for success
in the 21st century?

2. In view of the response to No. 1, how does each nation fare in comparison to
other participating nations or jurisdictions?

3. What can be expected with respect to growth over time and attainment of these
essential precursors to success?

With respect to quality, the rigorous and intensive process that precedes agreement
on the blueprint for an ILSA represents an international consensus on valued out-
comes for the focal cohort of students. Individual countries can examine their cur-
ricula to gauge alignment with these outcomes. Turning to effectiveness, compari-
sons with other countries with respect to both current level and trend provide at least
a rough indication of the relative effectiveness of a country’s education system. (Of
course, more nuanced interpretations require due consideration of contextual differ-
ences.) As far as growth over time, the spectrum of results offers nations a choice of
targets, both short term and long term.

Thus, the answers to the three questions can inform policymakers’ deliberations.
To this point, Ritzen (this volume) provides empirical evidence on the differential
impact of PISA 2006 results on policy formation across participating countries.
Not surprisingly, evidence, however credible and relevant, is not sufficient to drive
macro-level educational policy.

More recently, ILSAs have also been used to address one aspect of the efficien-
cy goal. In particular, various authors have sought to identify some characteristics
common to the education systems of the jurisdictions that are at or near the top of
the league tables, or have achieved substantial and sustained improvement in their
standings over time (see, for example, Paine and Schleicher 2011). The implication
is that other jurisdictions would do well to emulate these exemplars. I will return to
this point below.
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ILSAs: Theory of Action

It is evident that the primary contribution of ILSAs is to facilitate direct interna-
tional comparisons of achievement; that is, in the absence of a common assessment,
each nation’s system remains “hermetically sealed,” and it is well nigh impossible
to make meaningful comparisons among them. Differences in high school comple-
tion rates, for example, are potentially confounded by differences in requirements,
economic conditions, and so on. Thus, policy leaders are free to make assertions
regarding their nation’s relative standing in regard to educational achievement with-
out fear of contradiction.

With this in mind, Ritzen (this volume) argues for the importance of the trans-
parency provided by ILSAs and suggests different mechanisms by which they can
serve as agents for change. Of course, transparency can be a double-edged sword
(as if WikiLeaks didn’t demonstrate that sufficiently). In the present instance, the
most common presentation of ILSA results is in the form of a ranking of jurisdic-
tions based on score means, the so-called league tables. These rankings can be over-
interpreted or misinterpreted, with possibly negative consequences. What is called
for is a more nuanced examination of the results at various levels of aggregation—
but this is rarely done by reporters, pundits, or legislators. Although the sponsors
not only publish massive tomes after each administration to provide supplemental
analyses and greater insight, but also supply data files for secondary analyses, these
rarely get the attention of the league tables and the accompanying commentary. A
key issue, then, is how ILSAs can evolve both to mitigate negative outcomes and to
better contribute to constructive change.

But how can transparency lead to improvements in education? Theoretically,
the process should work like this: The surveys generate and disseminate widely
accepted evidence on the relative performance of different jurisdictions on relevant
constructs such as student knowledge and skills in reading, mathematics, or sci-
ence. This “transparency” spurs reflection and review on the part of government
officials, policymakers and other stakeholders in education. A consensus is reached
on appropriate modifications to policy and practice that are informed, at least in
part, by the policies and practices of the most successful jurisdictions. Moreover,
the publicity resulting from the release of the results on a fixed cycle supports the
political will to allocate sufficient resources over a long period of time to achieve
sustainable improvement.

What are the essential conditions for such a theory to approximate reality? There
are at least five. They are as follows:

1. The reported outcomes are considered credible, relevant, and sufficiently
accurate.

2. There is acknowledgment of the correspondence between these outcomes and
the national goals.

3. The interpretations of the outcomes, both absolutely and comparatively, are
approximately correct.
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4. Stakeholders are inspired (or spurred) by the results, as well as the accompanying
public reaction, to propose new policies and allocate (or reallocate) resources.
5. Policymakers maintain a sustained but flexible focus on these policies.

Let us consider each one in turn, with references to chapters in this volume as ap-
propriate.

Credibility and Relevance

Before each administration, there is a lengthy process, which typically involves
all participating jurisdictions, to achieve consensus on the operational definitions
of the target constructs and carry out a test development process that results in an
instrument appropriate to a heterogeneous set of student populations comprising
many different educational, cultural, and linguistic traditions. Both the rigor of the
process and its products contribute to the credibility of the outcomes. In addition,
because comparability is the touchstone for utility, such factors as sample selec-
tion and degree of participation, accuracy, and appropriateness of the translations/
adaptations, candidate motivation, and fidelity to administrative protocols are ad-
dressed and monitored. Although these factors were not central to any of the pre-
sentations at the conference, the impact of any major changes in the design of an
ILSA on these factors would have to be evaluated. Relevance is supported by the
rationale proposed for each target construct, which includes an argument linking
proficiency to success in further academic studies and/or in the workplace and civic
life (Kirsch et al. 2007). Clearly, doubts about credibility undermine the argument
for relevance.

Conference presenters did address different facets of both credibility and rel-
evance. With respect to the latter, Hanushek and Woessman (this volume) argue that
the core cognitive skills measured by ILSAs are key components of human capital
and assert the importance of the direct measurement of skills in contrast to statistics
on proxies for achievement, such as educational attainment and the like. There are
at least two main difficulties with distal indicators such as educational attainment.
First, they are not comparable across jurisdictions and, second, there is wide varia-
tion in the distribution of proficiency at each level of attainment. See, for example,
results from the National Adult Literacy Survey (1993). Further, the authors cite
empirical findings that relate country-level variation in human capital to differences
in economic growth and development. They do acknowledge, however, that returns
to skills vary by country due to differences in such factors as level of development,
political structure, cultural issues, and the like.

With respect to credibility, critics of standardized testing typically focus on the
twin criteria of depth and breadth. The former is usually framed in terms of con-
struct representation. That is, the tests fail to address the more complex facets of the
target constructs, leading to an incomplete, and too optimistic, portrait of achieve-
ment. With regard to breadth, the argument is that the target constructs are too nar-
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rowly construed, with the consequence that important skills do not receive the nec-
essary attention and resources.

Presenters addressed the issue of breadth and credibility, making the case for
particular ensembles of constructs: Torney-Purta and Amadeo (this volume) speak
to the importance of civic engagement and citizenship, while Levin (this volume)
speaks to noncognitive skills. Although the authors certainly acknowledge the en-
during importance of foundational skills, they argue that other constructs deserve
considerably more attention if we are to capture the full spectrum of human capital
relevant to success in the 21st century.

The chapter by Torney-Purta and Amadeo argues for looking beyond purely eco-
nomic considerations to measuring dispositions related to civil society and partici-
patory democracy. They provide a useful review of past assessments, making the
case that they attained a high level of psychometric quality and, moreover, that
secondary analyses of the results has yielded important insights with respect to
both crossnational and subnational comparisons. In particular, it has been possible
to identify multidimensional profiles of individuals with distinctly different beliefs
and attitudes. Such findings complement the empirical findings that higher levels
of cognitive skills are associated with greater participation in the economic, social,
and civic life of the state.

The chapter by Levin urges that so-called noncognitive skills be assessed along
with cognitive skills because there are strong theoretical and empirical rationales
for the important roles that these skills play in individual success both in school and
work. Thus, these skills should be considered integral components of human capital
and deserving of attention. He also cites evidence that schooling influences the de-
velopment of these skills, strengthening the argument that they should be included
as target constructs in the design of school-based surveys. Further, Levin makes the
important point that neglect of these constructs can skew policy choices.

As is the case with the assessment of civic dispositions, there is ample precedent
for including noncognitive skills in ILSAs. For example, an instrument labeled an
“Inventory of Student Approaches to Learning” was administered as part of PISA
2000 (OECD 2003). The instrument assessed such constructs as motivation, self-
related beliefs, and approaches to learning. Psychometric and other analyses indi-
cate that the instrument met the stringent criteria required for an international study.
Since then, there has been considerable activity in this arena, as documented in a
recent review (Author 2008).

In contrast to accountability-related assessments, the low stakes associated with
ILSAs (at least for students) make them a suitable vehicle for assessing noncogni-
tive skills. As ILSAs transition to computer-based delivery, the potential for high-
quality measurement of a broad array of such skills and dispositions is greatly en-
hanced. It should also be acknowledged that the distinction between “cognitive”
and “noncognitive” is increasingly viewed as anachronistic: Many noncognitive
skills have a strong cognitive component, and cognitive skills are applied most
effectively when noncognitive skills are engaged. Thus, ILSAs should consider
adopting a more expansive and holistic view of their focal constructs.
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Role of Technology

Bill Gates is said to have remarked that “we overpredict the impact of technology in
the short run and underpredict its impact in the long run.” That rings true in the case
of educational assessment in the United States, despite some undeniable advances
in introducing computer delivery in a few states, as well as introducing it to such
sectors as graduate admissions testing and professional licensure. With the continu-
ing development of cheaper and more powerful mobile computing/communication
devices and the completion of the next generation of the Internet and communica-
tion networks, one can reasonably hope that we are leaving the short run and enter-
ing the long run.

In the context of a particular ILSA, the strategic use of technology depends on a
holistic view of the goals of the program and a realistic view of the constraints under
which it operates: Would the introduction of computer delivery lead to improve-
ments in construct representation and data utility that are sufficiently compelling
to justify a major initial investment and, perhaps, larger operating costs? Could it
lead to unintended biases? How would it affect participation of jurisdictions and of
certain subpopulations in different jurisdictions?

Notwithstanding these and other related questions, there is a general sense that
the introduction of technology in the administration of ILSAs is both inexorable
and to be welcomed. Beller (this volume) shares that view. She offers a useful,
comprehensive review of technology initiatives at the national and international
levels. In particular, she briefly describes a number of interesting technology-based
supplemental assessments undertaken or planned by both IEA and OECD.

There are a number of goals that can be envisioned for technology-based assess-
ments. These include improving alignment and accuracy for measures of current tar-
get constructs, and facilitating the measurement of new constructs, such as problem-
solving and computer/information literacy. These two, as well as other constructs
that lend themselves more to technology-based assessments, could contribute to in-
creased credibility and relevance of technology-based ILSAs, not least by strength-
ening links to the world outside schools. However, the assessment of new constructs
will certainly raise challenging methodological issues. The introduction of more
complex stimuli, as well as the desire to evaluate both processes and outcomes, will
call for more sophisticated psychometric models and data-analytic strategies.

The conjunction of more ambitious targets of assessment and new means of de-
livery will also require different ways of organizing the work. The dynamics of the
interactions among the various specialists are bound to become more complex as
well. Technology will help here. As Beller points out, technology can increase ef-
ficiency and cost effectiveness by supporting new methodologies for collaborative
assessment design and development, machine scoring of open-ended responses, and
dissemination of results. Further advances are on the horizon. However, she does
acknowledge the formidable challenges in conducting a computer-based adminis-
tration internationally.
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On this point, PIAAC, which is in the field in 2012, is a bellwether as it has
been designed from the outset to be fully computer delivered.! Many lessons (some
painful) have already been learned about conducting an ILSA on a new technol-
ogy platform. If PIAAC can be carried out with reasonable success, it will surely
provide an impetus for a broader move to computer-based ILSAs. Presumably, the
infrastructure built for PIAAC can be leveraged for other OECD initiatives. The
example of PIAAC demonstrates that, despite the challenges, many countries are
eager to participate in a next-generation assessment.

Informing Policy

It is certainly true that volumes can be written concerning both the proper use of
ILSA results and decrying the misuse of those same results. As mentioned earlier,
ILSA results are most commonly viewed through the lens of league tables. Such
tables are clear and irresistible, and appear to tell a very simple story. Too often,
however, commentators focus on ranks (or changes in ranks) without due regard
to the corresponding score differences. In many cases, substantially different ranks
may mask small score differences (Bracey 2004). Although crossnational com-
parisons are of obvious interest, subnational comparisons may have greater imme-
diate use. Unfortunately, these are too rarely given equal attention. An interesting
hybrid is the simultaneous crossnational comparison of both levels of achievement
and within jurisdiction variation (Sum et al. 2002) that directly addresses issues
of equity.

ILSAs offer a well-designed framework to instantiate important constructs, and
the outcomes do offer compelling examples of the high level of accomplishment
that large proportions of students can reach in some jurisdictions. The contrasts
among jurisdictions can be a powerful call to action, with a natural tendency to
look to leading nations for policy prescriptions. Indeed, there is now burgeoning
mini-industry based on culling “lessons learned” from the study of high-perfor-
mance education systems. Delegations from lagging jurisdictions have been rou-
tinely dispatched to such destinations as Finland, Singapore, and Ontario to ferret
out the secrets of their success. Commissioned reports drawing on the policies and
practices of several leading nations purport to have distilled the keys to improved
achievement, See for example, the reports by McKinsey (2007, 2010) and by Paine
and Schleicher (2011).

Despite the enthusiasm of the authors and the certainty they communicate, cau-
tion is in order. Policy prescriptions implicitly rely on some form of causal attribu-
tion. As Hanushek and Woessman (this volume) acknowledge, there are serious
impediments to making unassailable causal inferences from ILSAs. Although par-

! There is provision to administer a paper-and-pencil form when computer administration is infea-
sible or inadvisable.
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ticipating jurisdictions form a natural experiment, high rankings or rapid progress
are likely due to a confluence of factors, both educational and extraeducational.
Focusing on certain common features of education policy offers only a partial and
perhaps misleading picture. Hargreaves (2011) makes this point by noting that the
Canadian provinces of Alberta, Ontario, and Quebec all do well in ILSAs but have
rather different policies. He speculates that their advantage over the United States
may be as much a function of economic, social and community conditions as the
specifics of their educational systems.

From a methodological perspective, a necessary (but not sufficient) step would
be to analyze the policies of a comparable group of “laggard” jurisdictions and
determine that they indeed differ systematically from those of the leaders. Further,
one would have to amass evidence to discredit alternative explanations for the
differences in outcomes (Campbell 1957; Braun 2008). Another issue is whether
differences in PISA outcomes truly reflect differences in performance of differ-
ent jurisdictions or whether they are also due, in part, to the fact that the mean-
ing of the background variables characterizing individuals and groups may vary
across jurisdictions. Unfortunately, analyses that examine whether background
characteristics of students in countries can be directly compared are rarely done.
The patterns highlighted in the various reports, then, may be suggestive and even
“common-sensical,” but they are not scientifically impregnable. Caveat emptor is
the watchword.

In a useful counternarrative, Klieme (this volume) offers a thoughtful analysis of
the difficulties inherent in making inferences from ILSAs that are directly relevant
to policymakers. He notes that the cross-sectional nature of ILSAs limit the strength
of any causal claims and, in particular, points out the futility of carrying out credible
value-added analyses. In a more positive vein, he suggests there is the possibility of
a productive dynamic between ILSAs and what he terms “education effectiveness
research.” This is illustrated by an example of how Germany enhanced the value
of an ILSA through the addition of a carefully designed and executed longitudinal
component. More generally, there can be real value in secondary analyses of ILSA
results, especially through focused subnational comparisons.

Because of the comprehensiveness of the data collected, going well beyond the
cognitive results, ILSAs and related surveys offer a rich treasure trove for second-
ary analysts and have yielded important insights not available from single-country
data. Hanushek and Woessman (this volume) cite an example from macroeconomic
policy, but there are many others. As usual, special care is required in drawing con-
clusions from these data.

Policymakers and other stakeholders should not underestimate the obstacles
to profiting from participation in an ILSA. Given the inertia inherent in educa-
tion systems and the time lag in effecting meaningful reforms, successful change
requires a sustained focus that, in turn, requires a broad political consensus on a
long-term plan. Strategies should incorporate intermediate milestones whose at-
tainment can maintain interest and support. Periodic assessments can be helpful
in this regard, particularly if the results accurately reflect a trend of incremental
improvement.
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Policy Action

Ritzen (this volume) presents a general model of the different channels through
which ILSA results provide information to various groups of stakeholders and, in
the case of PISA 2006, categorizes different jurisdictions in terms of its impact on
their education policies. He speculates on the various factors that determine whether
ILSAs have a substantial impact in a particular jurisdiction. Where there is suffi-
cient interest and concern, however, ILSAs can provide both impetus and direction,
as illustrated by some of the examples cited by Ritzen. Klieme (this volume) makes
the case that leveraging an ILSA through complementary studies can substantially
enhance the utility of the findings and, thereby, play a greater role in policymakers’
decisions.

Of course, a country’s decision making in the educational arena depends on the
interaction of multiple factors including the political context, national ambition, and
competing priorities. However, the increasing prominence of ILSA results makes it
more difficult for political leaders to dismiss them as irrelevant and disengage from
the collaboration. At the same time, good intentions must be matched by sustained
commitment and sufficient capacity. Poorer nations and those beset by political
instability can experience difficulties in providing the former and building the lat-
ter. ILSA sponsors should rethink how they can provide the necessary support and
encouragement to a broader array of within-country champions, recognizing that
there are political considerations involved in engaging stakeholders through non-
governmental channels.

Looking Ahead

On balance, in my view, ILSAs have had a positive impact on global educational
systems. The critical question is whether and how that positive impact can be in-
creased. There are at least three different paths:

* Provide more useful information.
» Enhance the value of that information.
» Extend the reach of the ILSAs.

Presumably, forward-looking strategies should encompass all three paths. With re-
spect to the first two, conference presenters argued for extending the range and
depth of the target constructs. Meaningful progress in this direction will likely in-
volve some combination of computer-based delivery and special studies. As men-
tioned earlier, this will surely require the development and implementation of more
powerful methodologies to assure sponsors of the accuracy and comparability of
the results.

Although technical issues were raised only peripherally at the conference, they
merit serious attention in any strategic planning exercise. Setting more ambitious
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assessment goals may call for the introduction of adaptive testing algorithms, new
psychometric models, or expert systems for evaluating complex student responses.
Given the long lead times typically incorporated into ILSA schedules, there should
be ample opportunity for sponsors and contractors to review the current status of
these technologies, to project near-term developments, and to conduct pilot studies
to obtain empirical results that can inform design choices. In any real-world setting,
there will be conditions or demands that constrain what may be feasible from a
technical point of view, necessitating various tradeoffs. Again, the experience with
PIAAC can provide useful guidelines for future innovations.

An ILSA can also serve as the anchor for various time-linked complementary
surveys conducted by individual countries or groups of countries sharing a common
interest. One example, already cited, was provided by provided by Klieme (this
volume). Earlier exemplars include the TIMSS teacher video study (Stigler et al.
1999), the OECD school leadership study (Pont et al. 2008), and the OECD teacher
study (2009). Another direction is to link an ILSA to a national assessment, as has
been done with TIMSS and NAEP (Phillips 2009; NCES 2011).

Such extensions greatly enhance the value of the core ILSA results. Further
enhancements would accrue if ILSAs provided more interpretable descriptions of
different levels of performance. This could be accomplished through a modified
behavioral anchoring of selected points along the score scale or through segmenting
the score scale and providing descriptions of the modal student in each segment.
The former approach was pioneered with the National Assessment of Educational
Progress (Beaton and Allen 1992) and is currently employed by TIMSS and PIRLS.
The latter was developed for the NALS (Kirsch et al. 1993).

A viable alternative is suggested by the work of Torney-Purta and Amadeo (this
volume), in which clusters of individuals with similar profiles are identified and
described. The estimated population distributions across clusters in different juris-
dictions provide useful comparative information.

With respect to the path of extending the reach, the most obvious strategy is to
continue to add more jurisdictions to the roster of participants. However, this strat-
egy has some potentially negative consequences. As the number of participating ju-
risdictions grows, it places an increasing burden on program staff, particularly if the
additions involve new languages or nations with poor infrastructure. The question
is whether staff could continue to achieve a broad consensus, preserve quality, and
meet tight timelines. Failure to plan for the operational implications could lead IL-
SAs to become victims of their own success. To mitigate one aspect of the problem,
the OECD specifies that only member countries participate in the design and item
calibration. Other countries then pay for the opportunity to administer the assess-
ment under supervised conditions, with the results reported on the common scale.

Fortunately, alternative strategies are available. Aspiring nations could ramp up
to full participation by first using small, selected samples of students to sit for the
assessment in order to gauge the appropriateness of the level for the full cohort. In
some cases, it might be informative to have teachers take the assessment, although
there likely would be political considerations involved in such a step. Intermediate
levels of participation could also be organized through partnerships with regional
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consortia. This could also create a channel for ILSA staff to share resources and ex-
pertise with the staff of the consortia. Indeed, building the requisite capacity in the
developing world is a powerful, if indirect, way to extend the reach of the high-pro-
file global ILSAs. The OECD is pursuing another direction, through the proposed
development of a PISA-like instrument that could be administered by schools with
the results reported on the PISA scales.

ILSAs also appear to be developing more sophisticated media strategies. With
each passing year, “results-release events” are accorded more prominent coverage,
and follow-on events build continuing interest in the outcomes and their implica-
tions. The problem is how to support the organization of such occasions in most par-
ticipating jurisdictions, recognizing, as Ritzen (this volume) points out, that there
will be political constraints in some settings. Equally important, there should be
an ongoing effort to educate both policymakers and members of the media on the
proper use and interpretation of ILSA results. This is not a trivial effort as many of
the relevant issues involve technical issues that are not easily communicated to lay
audiences.

Concluding Remarks

In this chapter I have suggested a framework for considering key issues that con-
front ILSA sponsors and contractors as they look to the future, and indicated how
the topics presented relate to the framework. I have also taken the liberty of briefly
addressing other topics. It should be borne in mind, however, that in addition to the
speakers and discussants, this conference brought together nearly 100 individuals
with interest, experience, and expertise in ILSAs. The comments following the pre-
sentations, as well as the conversations in the ample time between sessions, added
immeasurably to the richness of the event.

My sense is that there was a general consensus that these global partnerships are
a valuable resource for the international community and should continue to thrive.
On the other hand, there is a contrarian perspective, not represented at the confer-
ence, which decries both the economic focus of human capital development and
the growing influence of international assessments on national education policy
(Spring 2011). Although these are minority views, they do remind us that equity
should be given attention equal to that of efficiency as we consider different paths.

Not surprisingly, each speaker had a different focus and somewhat different rec-
ommendations on future directions. Over the next few years, these and other op-
tions will compete in the crucible of political, economic and technical realities.
What will emerge? No one today can say. However, we should all bear in mind
that ILSAs represent perhaps the only major international educational commitment
for many countries, and sometimes their only source of nationwide information
about the educational system. It is imperative that the sponsors and governing bod-
ies strive to adapt the surveys to the evolving needs of an increasingly diverse set of
countries while maintaining sufficiently strong links to the past to preserve trends.
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Negotiating these sometimes conflicting desiderata will call on the best skills of
both the measurement community and associated technical specialties—not to men-
tion extraordinary political talents. Despite inevitable frustrations and setbacks, we
should all keep our eyes on the prize of contributing to information-rich education
policy decision making.
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