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Introduction
Some say that technology changes everything. Both in the workplace and in day-to-day 
activities, individuals are increasingly required to navigate, critically analyze, and prob-
lem solve in data-intensive, complex digital environments. Beyond the loss of millions of 
jobs in the United States and elsewhere, many have warned about the larger impact arti-
ficial intelligence (AI) and robotics will likely have on both labor markets and everyday 
life (Brynjolfsson and McAfee 2014). And, according to a recent report from the Metro-
politan Policy Program at the Brookings Institution (Muro et al. 2019), automation and 
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AI will affect virtually all occupations in the future, but their effects will vary considera-
bly across occupations, places, and demographic groups in the United States. In general, 
however, those seeking jobs with better wages and benefits will need increasingly higher 
levels of education and skills.

These escalating demands can be conveniently organized into three related categories. 
First, valued skill profiles now comprise not only essential competencies such as literacy 
and numeracy, but also so-called 21st century skills that include critical thinking, prob-
lem solving, collaboration, and creativity (Autor et al. 2019; Bughin et al. 2018; World 
Economic Forum 2019). Second, as AI-powered software is implemented to carry out 
more complex tasks, individuals will need higher levels of skills, as well as the ability to 
apply those skills in new settings. Finally, employers seek workers who can keep pace 
with rapidly changing technologies. As a result, they are looking for individuals who 
have both the ability and initiative to learn on their own and continuously upgrade what 
they know and can do.

Mounting concerns about the levels and distributions of human capital1 and how 
they are associated with outcomes for individuals and societies have contributed to 
an increase in the number of national and international surveys that examine skills for 
adults and school age populations, as well as the number of participating countries/juris-
dictions that take part in these surveys (Heyneman and Lee 2014; Wagemaker 2014). 
Concomitantly, there has been an exponential increase in the quantity of policy-relevant 
research drawing on the data generated by such assessments. These secondary analyses 
are carried out by researchers around the world, representing a wide range of disciplines 
and organizations, and are accompanied by greater efforts by various entities to make 
these data more accessible.2

This growing interest is also evident in greater media attention that, in turn, raises the 
salience of international large-scale assessments (ILSAs) in policy circles and among the 
public at-large. Not surprisingly, greater salience has led to increased scrutiny and criti-
cism of ILSAs with respect to both the methodologies employed and the uses of ILSA 
data for policy. Methodological critiques have focused on the assumed cross-cultural 
equivalence of both the cognitive instruments and the background questionnaires (van 
de Vijver 2018). Others have centered on the heterogeneity of sample quality among par-
ticipating countries (Kirsch et al. 2018).

Policy critiques have focused on the overemphasis on, and misuse of, ILSAs’ coun-
try rankings, especially the common tendency to interpret differences in ranks as being 
credible indicators of differences in the quality of the corresponding education systems. 
Some have stressed the overinterpretation of cross-sectional data and frequent use of 
language suggesting causal inferences (Rutkowski and Delandshere 2016; Singer and 
Braun 2018). Others doubt the relevance of one country’s experiences and policies to 
another’s (Carnoy et al. 2015). Yet others cite the tendency to adopt apparently successful 

1  Human capital is often characterized as a broad set of cognitive and noncognitive skills and knowledge that is neces-
sary in modern economies. See the ETS report titled Choosing Our Future written by Kirsch et al. (2016) for a discussion 
around the growing importance of human and social capital and their connections to opportunity. https​://www.ets.org/
resea​rch/repor​t/oppor​tunit​y.
2  Examples of the types of papers and reports that have been developed using the PIAAC data can be found in the fol-
lowing reference listed at the end of this paper (Maehler et al. 2018). PIAAC bibliography—2008‒2017.

https://www.ets.org/research/report/opportunity
https://www.ets.org/research/report/opportunity
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policies without due consideration of the appropriateness of those policies in different 
settings. One example is the recent decision by England to equip more than half of its 
elementary schools with mastery textbooks for mathematics based on the observation 
that high ranked East Asian countries use such books.3

On the positive side, continuing and growing participation in ILSAs indicates a general 
consensus that these surveys provide jurisdictions with generally comparable results and 
credible, policy-relevant information. ILSAs enable developed countries to assess their 
relative standing with respect to the distributions of human capital, the relationships 
between specific skills and background factors, as well as to the contexts for learning and 
for using these skills. This information enables policy makers to understand better the 
factors that (may) contribute to skill trends and patterns (e.g., strengths of relationships 
of skills to demographic characteristics). For many commentators, the relevance of the 
policy choices identified through secondary analyses is almost self-evident. This leads, 
in turn, to the strategies lower-ranked jurisdictions can consider adopting or adapting 
(Schleicher 2018). For developing countries there are similar motivations, as well as the 
prospect of support from donor organizations to develop, implement and maintain the 
infrastructure needed to obtain this kind of information on a systematic basis (Lockheed 
2013).

At this juncture, the largest ILSAs are making the transition to becoming fully digitally 
based assessments (DBAs). With the transition rapidly progressing, this is a propitious 
moment to consider the history of large-scale national and international assessments 
and to reflect on both what has contributed to their increased salience and growth, and 
how best to enhance their constructive impact on both policy and policy research in 
the future. We argue that can be done by utilizing a comprehensive, multidimensional 
framework that establishes a set of design criteria against which these assessments, 
present and future, can be evaluated. The original framework was proposed more than 
30  years ago by Messick (1987) when all large-scale assessments were developed and 
delivered with paper-based instruments. Messick’s framework provided an organiza-
tional structure for how to think about and evaluate the potential utility of all large-scale 
assessments. After presenting a brief historical perspective on the development and 
growth of large-scale assessments, we review and extend Messick’s original framework. 
We then describe how the transition to DBAs can impact each of the framework’s three 
criteria, for good or for ill. We also offer recommendations on how ILSAs’ development 
and innovation can best be deployed so that they are of greater utility to policy makers 
and other stakeholders worldwide.

Historical perspective
Before the late 1950s, little if any systematic data relating to the outcomes of educa-
tion were collected at either the national or international level. Then, in 1958, a group 
of scholars met at the UNESCO Institute for Education in Hamburg, Germany, to dis-
cuss issues associated with trying to evaluate schools and student learning. Notwith-
standing the many challenges, these individuals saw the rich possibilities of developing 

3  https​://www.gov.uk/gover​nment​/news/south​-asian​-metho​d-of-teach​ing-maths​-to-be-rolle​d-out-in-schoo​ls.

https://www.gov.uk/government/news/south-asian-method-of-teaching-maths-to-be-rolled-out-in-schools
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international surveys as a source of relevant evidence regarding important factors that 
influence educational outcomes among the participating countries. They hypothesized 
that the variation and patterns found in the data would provide important insights into 
how best to influence change (Foshay et al. 1962).

The first international study, conducted in 1960, involved 12 countries and assessed 
13-year-old students in 5 domains including reading and mathematics. Among other 
things, the study, known as the Pilot Twelve-Country Study, demonstrated the feasibility 
of developing and conducting international large-scale assessments and led to the for-
mal establishment of IEA (International Association for the Evaluation of Educational 
Achievement) in 1967. It should be noted that this and other early studies were moti-
vated more by an interest in comparative education research and less by collecting infor-
mation that could be used to inform education policy making. The shift away from more 
traditional academic research toward informing policy makers came later, with the rec-
ognition of ongoing societal changes and the need for different types of information.

In the United States, a parallel effort began around the same time. Francis Keppel, the 
then-U.S. Commissioner of Education, was responsible for reporting to Congress on the 
condition of education.4 Among his concerns was the fact that national data focused pri-
marily on the inputs to education, with no information on what students were learning. 
This led to the establishment of two planning committees charged with thinking about 
the development of a national assessment of students. The work of these two commit-
tees in the early–to mid-1960s led to the creation of what is now known as the National 
Assessment of Educational Progress (NAEP), or the Nation’s Report Card. NAEP con-
ducted its first assessment of in-school 17-year-olds in 1969, with assessments in the 
domains of science, writing, and citizenship. This was followed later that same year by an 
assessment of 9- and 13-year-olds in the same subjects (Jones and Olkin 2004).

NAEP assessments continued through the 1970s with both growing interest and con-
cerns by policy makers and other stakeholders. The growing interest in the NAEP data 
came from the recognition of the importance of education and skills in a society that was 
undergoing significant changes. The concerns were twofold. First, many policy makers 
and other stakeholders felt the data showed that, across the country, schools were nei-
ther adequately serving the needs of particular subpopulations nor meeting the chang-
ing needs of the workplace or society. Second, there was a consensus that NAEP, given 
the changes that were taking place in the country, was no longer providing interpretable, 
policy-relevant information. These concerns led to the establishment of a national com-
mission. Its report (Wirtz and Lapointe 1982) emphasized the limitations of the NAEP 
design and proposed directions for addressing a new set of questions.

Following the work of this commission, a team of scholars working at the Educational 
Testing Service (ETS) developed a proposal that featured an entirely new design for 
NAEP (Messick et al. 1983). The evident strengths of the proposed design resulted in the 
transfer of the program of work from the Education Commission of the States (where it 
had been since NAEP’s inception) to ETS. The proposed design was motivated by a set 

4  It is worth noting that Keppel’s reporting to Congress in the 1960s was soon after the Soviet Union had launched a sat-
ellite into space for the first time. This achievement by a Cold War adversary resulted in a growing desire in the U.S. to 
invest in education with a renewed emphasis on mathematics and science.
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of policy questions that focused on the need to examine the extent to which all groups of 
students were being equally well prepared and whether what they were learning would 
enable them to contribute to the nation’s economic and social development in the 1980s 
and beyond.

In order to address these questions, Messick et  al. (1983) argued that NAEP had to 
abandon its original design and methodologies that yielded interpretations of the data 
that were tied to individual items and constrained by the limited student demographic 
information available. Central to the new design was the introduction of BIB-spiraling, 
which is a combination of a balanced incomplete block design (a powerful variant of 
matrix sampling) and random allocation of specially designed item blocks (constructed 
from a large pool of items) to students within a school (Beaton and Barone 2017). The 
principal goal was to broaden the item pool used to measure each target construct with-
out increasing student response burden. They also advocated the use of item response 
theory (IRT) for the analysis of the response data (Lord 1980; Carlson and von Davier 
2017). IRT has the advantage of enabling the creation of a common proficiency scale 
across the multiple forms of an instrument that result from a BIB design. In contrast 
to item level data, scales constructed from sets of items are more stable and provide a 
stronger basis for making comparisons across groups or individuals. In addition to IRT 
scaling, technical innovations included marginal estimation procedures that optimized 
the construction of the proficiency scales based on data collected through complex 
designs along with the introduction of plausible value methodology in order to estimate 
the measurement error associated with NAEP estimates (Mislevy 1987, 1991; Mazeo 
et al. 2006; Braun and von Davier 2018).

Large‑scale assessments of student populations
Over the next 20  years, the methodologies and techniques developed for and imple-
mented in NAEP in the 1980s, were adopted and adapted by organizations conduct-
ing national and international surveys. These innovations contributed to the growth in 
both the number of such surveys and the number of participating countries that, in turn, 
stimulated increased interest among policy makers, researchers, and other key stake-
holders. Examples include studies conducted by IEA such as TIMSS (Trends in Math-
ematics and Science Studies) and PIRLS (Progress in Reading Literacy Study), as well as 
PISA (Program for International Student Assessment) conducted by the Organisation 
for Economic Co-operation and Development (OECD). These surveys not only obtained 
estimates of the distributions of key foundational skills among students at various grades 
and ages, but also enabled the examination of these skills in connection with student 
demographic characteristics, as well as teacher, school and home variables.

Assessments such as TIMSS, PIRLS, and PISA are arguably the largest and most 
widely discussed comparative international assessments. Although they were devel-
oped in response to the interests and participation of developed countries, they have 
continued to expand with the participation of low- and middle-income countries. The 
participation of these countries is primarily facilitated by the financial and technical sup-
port provided by international donor organizations such as the World Bank, the United 
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Nations Development Program (UNDP), and the United Nations Educational, Scientific 
and Cultural Organization (UNESCO).

In addition to the expansion of large international surveys, a number of smaller, 
regional assessments began in the 1990s (Lockheed 2013; Wagemaker 2014). For exam-
ple, organizations affiliated with UNESCO conduct three additional regional com-
parative studies: One is the Southern and Eastern Africa Consortium for Monitoring 
Educational Quality (SACMEQ); a second is the Programme d’analyse des systèmes édu-
catifs de la CONFEMEN (PASEC), which is a program designed to assess student abili-
ties in mathematics and reading French; and, the third is the Latin American Laboratory 
for Assessment of the Quality of Education (LLECE). SACMEQ, involving 15 countries, 
focuses on understanding and improving the educational outcomes in the Anglophone 
Africa region. It assesses grade 6 students in reading and mathematics. LLECE is simi-
lar in design but assesses students in grades 3 and 6 in Spanish- speaking countries in 
Central and South America and the Caribbean. PASEC is typically administered to stu-
dents in second and fifth grades at the beginning and end of the same school year and is 
designed to assess student growth in 13 Francophone West African countries.

Large‑scale assessments of adult populations
Beginning in the 1990s, policy makers expressed a growing appreciation for the critical 
role that skills acquired through education, workforce participation, and lifelong learn-
ing play in the outcomes for adults and the societies in which they live.5 As a result, they 
generated a new set of questions that included: how do skills relate to participation in 
the labor force; how are educational attainment and skills related to one another; how 
are essential skills (e.g., numeracy and literacy) related to outcomes such as health and 
well-being; and, what is the relationship between essential skills and the ability to ben-
efit from employer-supported training and lifelong learning? In an effort to answer such 
questions, a series of international adult assessments were conducted under the auspices 
of the OECD and implemented through household surveys. The first was the Interna-
tional Adult Literacy Survey (IALS), a survey of adults 16–65 years of age conducted in 
multiple rounds from 1994–1999. It was followed by the survey of Adult Literacy and 
Life Skills (ALL), conducted between 2003 and 2008 (Kirsch and Lennon 2017).

Both IALS and ALL were designed to estimate the distributions of literacy and numer-
acy skills among adult populations in participating countries. Unlike the school-based 
surveys that focused on particular age- or grade-based samples of in-school populations, 
IALS and ALL targeted both in- and out-of-school adults. These paper-based assess-
ments included a background questionnaire administered through individual interviews 
that provided researchers with data to explore the relationships among skills and impor-
tant educational, social and labor market outcomes.

In 2012, the Programme for the International Assessment of Adult Competen-
cies (PIAAC) was launched and has been conducted in several rounds through 2018 
(Kirsch and Lennon 2017; Kirsch et  al. 2017;  Kirsch et  al. 2020). Like IALS and ALL, 
this is a household survey of adults ages 16–65 and includes a cognitive assessment and 

5  In 1990, Elizabeth Dole, then Secretary of Labor, established the Secretary’s Commission for Achieving Necessary 
Skills (SCANS), and charged it with identifying the skills needed by young people for the modern workplace.



Page 7 of 24Kirsch and Braun ﻿Large-scale Assess Educ            (2020) 8:10 	

extensive background questionnaire. Unlike IALS and ALL, PIAAC is a computer-based 
assessment focused on assessing literacy, numeracy and problem solving and is designed 
as an ongoing program conducted every 10 years, with new countries being able to join 
in new rounds of data collection within each 10-year cycle. The first cycle of PIAAC 
began in 2008 and was followed by two additional rounds in 2014 and 2017. A second 
PIAAC cycle began in 2018.

The work done (and lessons learned) in developing and implementing IALS and ALL 
informed the development and implementation of PIAAC. Many of the processes and 
procedures used in assessment design and item development, along with procedures 
associated with translation and adaptation of both the background questionnaire and 
cognitive instruments, were refined based on the experience gained from these earlier 
surveys. In addition, analytical procedures were enhanced to allow for the treatment of 
differential item functioning by country. From IALS through PIAAC, each assessment 
expanded what was measured. For example, the development of IALS was informed by 
the National Adult Literacy Survey used in the United States (Kirsch et  al.  1993) that 
measured prose, document and quantitative literacy, while ALL included the prose and 
document literacy scales, but replaced quantitative literacy with numeracy and added an 
optional measure of problem solving. In addition, the international surveys substantially 
extended the range of information collected through the background questionnaires.

Much like the 1983 design for NAEP, which put large-scale assessments on a new tra-
jectory, PIAAC marked the beginning of a new and significant cycle of innovation. As 
the first computer-based international large-scale assessment, PIAAC expanded what 
could be measured in order to better reflect the changing ways in which individuals 
access, use, and communicate information. In addition, PIAAC introduced methodo-
logical innovations, such as multistage adaptive testing and more flexible routing for the 
background questionnaire, that improve data quality and assessment efficiency and laid 
the foundation for future computer-based assessments (Kirsch et al. 2017).

Messick’s framework for evaluating the utility of large‑scale assessments
In 1987, Messick published a short but illuminating paper in which he addressed the 
proper role of large-scale assessments. He asserted that large-scale assessment consti-
tutes a form of policy research and its success should be judged on the basis of its pol-
icy utility. Building on the work of Lerner and Laswell (1951), he noted that a degree of 
uncertainty always exists when moving from research to action, due to context effects 
and the contingent relationships among diverse factors. This uncertainty creates a gap 
between policy research and policy formulation—a gap that must be bridged by expert 
judgment, which is the responsibility of policy makers. Messick argued, therefore, that 
large-scale assessment is a type of policy research with a primary role of informing this 
judgmental process through the evidence generated by careful design and development 
of instrumentation, followed by proper reporting of results. For large-scale assessments 
to fulfill this role, Messick proposed three design criteria. Together they constitute a 
valuable framework for thinking about critical aspects in the design, development, and 
implementation of both student and adult assessments. The design criteria are compara-
bility, interpretability, and relevance.
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According to Messick, comparability refers to the extent to which skill measures 
(represented by score distributions) can be meaningfully compared across participat-
ing groups both within and across assessment cycles. He argued that reporting scales 
derived from the application of IRT, as proposed in Messick et al. (1983), yielded psycho-
metrically sound scales that substantially improved such comparability over the item-
level reporting that heretofore had been the hallmark of NAEP.

Interpretability refers to the extent to which the reported scores can be meaningfully 
related to the target construct and to various background characteristics or contextual 
factors. Messick argued that the combination of BIB spiraling and IRT scaling, along 
with an expanded background questionnaire, permitted the calculation of intercorrela-
tions among all exercises in the enlarged pool of exercises, as well as between overall 
performance in the cognitive domains and the full set of background characteristics, 
attitudinal variables, and contextual factors. Patterns in the intercorrelations provide the 
basis for meaningful interpretations of the data.

Finally, relevance reflects the extent to which the estimates of the relationships 
between the cognitive measure(s) and the various constructs targeted by the background 
questionnaire can inform policy judgments and decisions. Singly and jointly, compara-
bility, interpretability, and relevance contribute to policy utility.

These design criteria are key to understanding the rationale for the methodological 
innovations introduced into NAEP to address the concerns regarding its apparent lack 
of utility in the context of the changing educational, social, and political landscape of 
the time (Messick et  al. 1983). In relatively short order, these innovations sparked an 
increased interest in national assessments such as NAEP and, in due course, greater 
attention to, and increased participation in, the international assessments conducted by 
IEA and the OECD.

Some 30  years later, paper-and-pencil instruments have begun to give way to new 
digitally based assessments. These assessments build on the past, but also represent a 
response to increasing globalization and the rapid increase in the use of new technolo-
gies to access, use, and communicate information. Globalization refers to the increased 
interdependencies (and competition) among countries that drives the growing salience 
of education and skills to their economic and social development. Digital content and 
tools impact how we learn, work and interact with this new form of information and, 
therefore, is increasingly important to understand how students and adults use such 
materials. Technological innovations also present new opportunities in the assessment 
context, including the use of digital platforms and new electronic tools, along with inno-
vative workflows and processes. They also comprise advances in measurement science 
and improved methodologies to analyze complex, multilinguistic, multidimensional 
data.

Although Messick’s original framework for understanding and evaluating the utility 
of large-scale assessments grew out of the NAEP design and thinking about the types 
of information it could provide for policy makers and key stakeholders, we believe that 
this time of transition is an opportune moment to discuss and explore how these three 
design criteria apply in the era of digitally based assessments. In that light, we acknowl-
edge that Messick’s three design criteria have not changed—they remain valuable but 
can be extended or expanded to better reflect today’s context.
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Design criteria of the framework extended
The principal rationale for the very substantial global investment in ILSAs is the need to 
generate credible, policy-relevant evidence that is useful to a broad and growing range 
of stakeholders. Following Messick, we believe that the design criteria of comparabil-
ity, interpretability, and relevance can function as a powerful organizing structure to 
guide the design, development, and implementation of all large-scale assessments. An 
overall judgment of an assessment’s policy utility is largely dependent upon evaluating 
its strength with respect to these design criteria, with due regard to purpose, context, 
and the population(s) of concern. As we shall see, the requirement to meet these design 
criteria is particularly germane to the criteria of relevance and interpretability. We now 
describe our extensions of these criteria and discuss the impact of technology on each of 
them—with the goal of indicating how policy utility can be enhanced.6

Comparability refers to the degree to which the results obtained in different jurisdic-
tions have the same meaning in relation to the underlying constructs being assessed. 
Achieving comparability in an ILSA context is essential to policy utility. However, the 
demands are significantly greater than in a single national context because of the much 
greater heterogeneity that must be addressed.7 In the first instance, every effort must be 
made to ensure that the samples of respondents in the different jurisdictions are approx-
imately equivalent in their representativeness of the corresponding target populations. 
Success depends on a number of factors, including the quality of the auxiliary informa-
tion available for the survey design, the degree of cooperation among sampled units, and 
the fidelity of implementation. Each ILSA defines the target population along with the 
standards for determining how well the sample represents the target population. For 
those instances where standards are not met, countries’ data may undergo further analy-
ses and, in some instances, the data are not included in the final report.

Further, the cognitive instruments and background questionnaires undergo an exten-
sive process of development, translation/adaptation, verification, and review so that the 
data generated have equivalent meanings (measurement invariance) across cultures and 
languages (von Davier and Sinharay 2014; Dept, in press; Kuger et al. 2016; van de Vijver 
2018). Following data collection, psychometric analyses reveal the extent to which the 
goal of measurement invariance has been achieved. If certain items appear to function 
substantially differently in a particular jurisdiction, appropriate adjustments are made 
to the psychometric models that are used to estimate item parameters and generate the 
reported scale scores for that jurisdiction. Additionally, recent surveys have developed 
IRT-based scales for the background questionnaires, where items within each scale are 
evaluated using similar standards to those applied to the cognitive scales. Comparability 
across countries depends on the invariance of item parameters for the overwhelming 
majority of items from each reported domain. (OECD, 2016, 2017).

Comparability also has a chronological dimension; namely, that cognitive scale scores, 
as well as composite scale scores derived from the background questionnaire, can be 

6  Policy utility associated with ILSAs is not guaranteed. It requires intentional, strategic efforts to think about and apply 
advances that are taking place in measurement science, psychometrics, and survey operations in connection with tech-
nology. Each of the three design criteria can be characterized by a set of features that define them operationally.
7  In TIMSS 2015, for example, 50 countries and 7 benchmarking jurisdictions participated in the 4th grade mathematics 
assessment. PISA 2018 had 79 participating countries/economies.
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meaningfully related to scores from earlier administrations. In the cognitive domain, this 
generally entails carrying out scale linkage procedures that place trend items and new 
items from the current administration on the established scale. On occasion, a new scale 
is defined and the items from previous administrations are placed on this new scale. In 
either case, the relevant procedures are well known, as are the checks on the validity 
of the linkage (Mazeo and von Davier 2014; von Davier et al. 2019). With regard to the 
background questionnaire, the chief requirement is to retain the item set contributing 
to the composite scale, or—if changes are absolutely necessary—to make only minimal 
alterations. If significant changes are made, it may result in the need to establish a new 
scale, rather than treating it as a continuation of an earlier one.

Interpretability, in our view, depends on the extent to which the instruments adminis-
tered have been developed through a fully coherent process and, as a consequence, the 
reported scores can be given substantive or normative meanings that are credible, defen-
sible, and accessible to a range of stakeholders. By the term full coherence, we mean that 
the key processes associated with design, development, delivery, scoring, scaling, and 
reporting are not only each appropriately linked to the intended measurement goals, but 
also functionally integrated through continuing collaboration among different special-
ists. Thus, the term involves much more than “face validity” and goes well beyond the 
kinds of correlational relationships cited by Messick (1987). Rather, it implies strong, 
evidence-based support for the desired interpretation(s) or, in other words, demonstra-
ble construct validity (Messick 1989).

PIAAC provides an instructive example of a coherent process for assessment develop-
ment. Although it is likely that other ILSAs, including TIMSS, PIRLS, and PISA, fol-
low similar processes, we are most familiar with the one carried out in the first cycle of 
PIAAC (OECD, 2016).8 With regard to the development of the cognitive instruments, 
separate subject matter expert groups were established for each of the cognitive domains 
(e.g., literacy, numeracy, and problem solving in technology rich environments) and 
maintained throughout the PIAAC assessment cycle. Among other things, these experts 
had responsibility for creating an assessment framework that reflected current thinking 
in the field, while keeping in mind the goal of developing an instrument that would gen-
erate evidence valid in a cross-cultural context.

Taking a construct-centered or evidence-centered approach to assessment develop-
ment requires agreement on an operational definition of the target construct, along with 
guidelines as to the nature of the evidence needed to locate individuals along a contin-
uum or scale that is linked to the construct. Then follows specifications for item devel-
opment, including the identification of key task characteristics to be varied singly and 
jointly (Mislevy et al. 1999; Messick 1994). For example, in the literacy assessment, the 
process included efforts to specify both the different purposes for reading and the types 
of texts to be employed. A set of context and content areas also was identified with tar-
get distributions specified for each area so that the instrument would involve variation 
in language structures, vocabulary, and background knowledge. These characteristics 

8  Throughout the paper, the authors tend to rely on examples from PIAAC. Many of the issues raised in the paper are 
relevant to all large-scale assessments. However, since PIAAC is the first ILSA to rely on a computer platform to design, 
develop, and deliver the assessment and because it is a household survey, it requires some processes and procedures that 
differ from school-based surveys.
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were manipulated in different combinations by test developers to construct item sets 
that together fully represented the assessment framework and would elicit test takers’ 
responses providing desired evidence about their knowledge and skills in the domain 
being assessed.

Once the pool of assessment items for a domain was developed, it was submitted for 
review and comment from the participating countries and the expert group. The experts 
also assisted in selecting existing items to serve as links with earlier adult surveys. They 
then mapped this augmented item pool to the framework to ensure full construct repre-
sentation. This process resulted in a preliminary pool of field test items that underwent 
expert evaluation for translatability. This quality assurance process led to the identifica-
tion and correction of potential translation issues before the items were submitted to 
participating countries for translation and adaptation.

The final pool of items was then administered by countries based on the field trial 
design. All national data were then processed and analyzed. The field trial analyses were 
used to evaluate the quality of the instruments and to recommend a final set of instru-
ments to be deployed in the main study. Subsequent to the main study and application 
of scaling procedures, the expert group collaborated with test developers to create a 
“described proficiency scale.” This activity employed the task characteristics identified 
in the framework, the performances of participating adults in each country and an item 
map9 to create descriptions of the tasks that fall along different points of the established 
difficulty scale. Such descriptions made it possible to go beyond simply identifying that 
one item was more difficult than another and, instead, define levels of performance by 
articulating how the skills and knowledge required to complete the items progressively 
increased along the scale.

The primary goal in following a coherent process for assessment development is to 
enhance interpretability of the findings. In this regard, the assessment framework plays 
a key role. First, by providing a common language and an organizational structure, it 
serves as a vehicle for building consensus around the definition and approaches to meas-
urement of the construct. Linking the framework to the evidence that is to be collected 
through the assessment leads to a deeper understanding of what is actually being meas-
ured. Once the reporting scale has been established and validated, this understanding 
can be employed to describe, in substantive terms, the differences among performances 
at various locations along the scale. Such descriptions contribute to greater interpret-
ability, thereby enhancing the utility of the assessment results to policy makers and other 
stakeholders, including the public-at-large.

Relevance is the extent to which (i) the evidence elicited by the cognitive instruments 
and the background questionnaire is germane to current policy questions and deci-
sions, and (ii) the assessment design yields results that can be analyzed in such a way 
as to address current priorities. Relevance is strongly dependent on both comparabil-
ity and interpretability—that is, deficiencies in either can directly undermine the util-
ity of the data in addressing the questions of interest. Judgments of relevance are made 
by the various stakeholders in each jurisdiction, as well as by secondary analysts, and 

9  An item map is created by associating individual items with points along a scale, based on their statistical properties. 
Additional information about item mapping can be found at: https​://www.natio​nsrep​ortca​rd.gov/itemm​aps

https://www.nationsreportcard.gov/itemmaps
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are contingent on the particular purposes at hand. The voluminous technical reports 
accompanying an ILSA provide useful descriptions and data to inform those judgments 
(OECD 2016, 2017).

In addition to assuring comparability and interpretability, ILSA designers adopt dif-
ferent strategies to enhance relevance. One example is improving construct representa-
tion of “legacy” constructs by introducing new item types that target neglected facets 
of that construct. Reading literacy is a good example as the introduction of digitally 
based assessments facilitates the introduction of electronic texts.10 In some cases, texts 
are adapted from paper-based assessments for use in electronic environments. New 
items developed to reflect updated literacy frameworks are often based on continuous 
and non-continuous texts associated with digital environments, including web pages 
with links, emails, and interactive spreadsheets. Other examples of efforts to enhance 
relevance are the development of assessments for new constructs, such as collabora-
tive problem solving, or developing measures of certain aspects of learning contexts (or 
other background factors) that research indicates may be associated with cognitive skills.

Transitioning to digitally based assessments
Successful implementation of digitally based assessments (DBAs) involves the introduc-
tion and integration of new tools, workflows, and processes that require the ongoing col-
laboration of experts across the different phases of ILSA, including assessment design, 
instrument development, translation and adaptation, survey operations and manage-
ment, data collection and processing, and scaling and analysis. The digital platform 
that is developed or used to incorporate and support these innovations serves to both 
centralize and standardize the many activities that were previously carried out indepen-
dently by participating project teams having various degrees of background and experi-
ence. Innovations brought about through the introduction of a digitally based platform 
lead to overall improvements in data quality, efficiency, and the scope of what can be 
assessed, thereby enhancing policy utility.

Although discussing all the innovations that have been introduced by ILSA that have 
already transitioned to DBA is beyond the scope of this paper, several are identified and 
discussed here. They relate to the new tools, processes, and workflows that: (i) improve 
the overall quality of the data; (ii) extend what can be measured so that what is assessed 
better reflects how survey participants access, use, and communicate information; and 
(iii) increase the overall efficiency of the management, delivery, and processing of the 
data. Taken together, the innovations that accompany the transition to DBA will con-
tinue to improve ILSA with respect to the design criteria of comparability, interpretabil-
ity, and relevance—thereby enhancing the overall utility of ILSA (Rutkowski et al. 2014; 
von Davier et al. in press). These innovations in the development and/or expansion of 
the digital platforms used to manage, design, develop, and deliver ILSA to both student 
and adult populations include:

10  It should be noted that as the framework for a given construct evolves, analyses need to be undertaken to check for 
the dimensionality of the scale and the corresponding changes must be made to the interpretation of proficiency levels.
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•	 Electronic tools that are used to manage key processes and workflows of the survey 
that can add to data quality and strengthen comparability;

•	 Processes and procedures to enhance translation and adaptation, designed to 
improve comparability of the assessment instruments across participating countries;

•	 New item types such as scenario-based tasks in reading and simulation tasks in sci-
ence to enhance construct representation, which contributes to the enhancement of 
relevance and interpretability;

•	 Creation of more complex assessment designs yielding data to address key policy 
questions that are aspects of the ILSA goals and, thus, add to data quality and inter-
pretability;

•	 Enhancements to data capture and data processing systems designed not only to 
improve efficiency, but also to enhance data quality and perhaps interpretability; and,

•	 Introduction of dashboards, which can display paradata to monitor and manage 
administration of the survey, improving the identification of potential survey admin-
istration or response problems in real time.

Managing ILSA
With all ILSAs, there is a need to balance overall quality with project constraints, includ-
ing costs and timelines; that is, the challenge is to choose a set of features and param-
eters to minimize total survey error11 while meeting the overall goals of the project and 
respecting the externally imposed constraints. A digital platform can and should sup-
port the management of tasks needed to communicate with participating countries and 
contractors about specific activities. These include three basic functions: 1. centralized 
monitoring of tasks by which both country progress can be tracked and any potential 
problems with respect to timelines or standards can be identified; 2. content manage-
ment so that item development files can be shared; and, 3. item previewing in which 
authored items can be examined in both source and target language(s) along with item 
layout. The platform also needs to support the development of the instruments (i.e., the 
cognitive items and the background questionnaires) that are included in the survey. This 
requires building functionality to support the design and delivery of the various item 
types, as well as the management of the various workflow processes associated with the 
instruments.

Translation and adaptation of the instruments
A key aspect of instrument development is the workflow associated with translation/
adaptation and verification of the cognitive items and the context questionnaire(s). 
Although the instruments are typically translated by national teams, each language ver-
sion undergoes verification by an independent expert in that language to assure the 
comparability of items across the many language versions. The platform thus needs to 
be able to accommodate the full range of languages used by participating jurisdictions 

11  Total survey error provides a framework that covers all types of errors that may arise in survey design, sample selec-
tion, data collection and processing, scaling and analysis, and the creation of data products. In putting this framework 
into practice the goal is to enhance data quality by reducing the various sources of sampling and nonsampling errors 
while operating within stated constraints, such as time and budget.
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(including right-to-left and ideographic languages), along with the workflow needed to 
support all the specific features of the assessment. If robust linguistic quality assurance 
and quality control processes are implemented in an ILSA, they must rely on the coor-
dinated work of test developers, linguists, and cross-cultural survey methodologists who 
produce informative translation and adaptation notes that both explain the underlying 
constructs and offer additional guidelines for use during the test translation and adapta-
tion process (Dept, in press).

In particular, the final version of the item-by-item translation and adaptation notes 
(i)  explains what the item is intended to measure; (ii) specifies which adaptations are 
mandatory, desirable, acceptable, or ruled out; (iii)  draws the translators’ attention to 
terminology problems, translation traps, patterns in response options and, for the cogni-
tive items, provides information on certain crucial assessment-related features such as 
literal matches (e.g., between stimuli and questions) that need to be maintained in the 
translated national versions, level of language difficulty, distractors, and so on; and (iv) in 
the case of recurring elements or elements already present in trend materials, indicates 
how to access previous translations of these segments.

The DBA platform makes it possible to import the translation and adaptation notes 
into the translation documents so that the notes appear in the translation tool when a 
translator (or reconciler, or verifier) processes a text segment. This is a technical innova-
tion offering significant added value to the national translation teams—by streamlining 
processes, reducing the number of documents and tools required, and providing a trans-
lation environment that unites all relevant information and enables translators to better 
focus on key elements of the translation task—at no additional cost for countries.

DBA affords other technological innovations such as bilingual glossaries, which are 
useful when there are recurring terms and expressions that should be translated con-
sistently, including standardized user instructions or prompts. Some organizations 
have developed searchable translation glossaries for various target languages that help 
to ensure consistency among participating ILSA countries. There are even web-based 
applications that can be used to verify consistent adherence to these glossaries. These 
are further examples of how technology can be used to improve the overall quality and 
efficiency of the translations/adaptations that are so vital to establishing comparability.

Introducing more complex assessment designs
Another function of the platform is to support the delivery of novel assessment designs. 
The advent of DBA has enabled the introduction of more complex designs that include 
more sophisticated routing in the questionnaires and the introduction of multistage 
adaptive designs for the cognitive instruments (Yamamoto, Shin et  al. 2018). Measur-
ing trends remains a key ILSA goal and, in order to meet this goal, the platform has to 
be able to handle existing items used in earlier paper-based cycles This presents chal-
lenges including replicating or adapting paper-and-pencil response modes, maintain-
ing similar formatting and display for stimuli and, in some cases, supporting a move 
from human-scoring to computer-scoring. Such adaptations require investigation into 
potential mode effects and their impact on trend measurement. The platform must also 
support the implementation of new item types that are responsive to changes in the con-
ceptualization of legacy constructs such as literacy and numeracy in PIAAC or reading, 
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mathematics, and science in PISA, PIRLS and TIMSS. Moreover, the platform must 
support the introduction of new constructs such as problem solving in technology rich 
environments in PIAAC.

With multistage adaptive testing, not only is the precision of estimates enhanced, but 
also it is possible to increase both the number of domains assessed overall and the num-
ber of domains assessed for each respondent. In this setting, however, the total number 
of domains will sometimes be somewhat greater than the number assessed per respond-
ent (e.g., sometimes five domains overall in PISA but each student may respond to only 
two or three of these domains). This is due to constraints on sample size and/or respond-
ent assessment time.12 In any case, these more complex designs require more sophisti-
cated statistical/psychometric models to carry out the calculations yielding the plausible 
values that are the basis for reporting and analysis. Because the technical challenges are 
considerable, measurement specialists are devising new strategies for carrying out dif-
ferential item functioning analyses, as well as better measures of general model fit with 
accompanying diagnostics (Yamamoto, Shin et  al. 2018; Yamamoto, Khorramdel et  al. 
2018; Chen et al.  2014; von Davier et al. 2019).

Inter-disciplinary teams are also working on modifying the structure of the back-
ground questionnaire so that it more resembles that of the cognitive instruments; 
namely, implementing a version of the BIB design so that no respondent takes the entire 
background questionnaire, although there would be a core set of questions administered 
to all. The implementation of this design facilitates the introduction of additional con-
structs with benefits for secondary analyses, without increasing the overall assessment 
time. On the other hand, such changes will have implications for the complex analy-
sis methods (i.e. population modeling for generating plausible values) that are used in 
ILSAs. These implications must be understood, and appropriate modifications made to 
the models in order not to introduce unwanted bias into the results (von Davier 2014). 
It is worth noting that PISA is planning to introduce and evaluate the use of within con-
struct rotation in the student background questionnaire for the 2021 cycle.

Enhancements to data capture and processing systems
Transitioning to DBA provides an opportunity to capture and employ important infor-
mation associated with the assessment. The platform’s role in recording and processing 
assessment data includes aspects or features related to the evaluation of item responses 
that are to be computer scored. The platform also needs to be able to provide support for 
the human scoring of open-ended items.

As item types with constructed response formats become more prevalent, auto-
mated scoring of such responses will be necessary to contain costs and maintain tight 
time schedules. To accomplish this, and to achieve greater efficiency, expert systems are 
being developed to carry out scoring for classes of item types (Lubaway et al. 2019). This 
requires close collaboration among test developers, psychometricians, content experts, 
computational linguists, and IT professionals. In fact, the demands on item development 
due to the requirements of the scoring engines can lead to improvements in item quality 

12  Having a goal to increase both precision and complexity of an assessment in terms of the number of domains being 
assessed likely requires an increase in sample size.
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through greater attention to item models and their implementation (Mislevy et al. 1999; 
Bejar and Braun 1994).

The platform also needs to keep track of log-file data. This includes detailed timing 
information, which is easily captured in a DBA and can be used during data analysis 
to identify omitted items and items where responses appear to be guesses because they 
occur unusually quickly. Additional log-file data includes respondent behaviours and 
actions. Relevant events include any action or milestone during the course of a respond-
ent’s performance that the test developers or psychometricians believe is important for 
further review and analysis. Some events may be at a low level, such as recording the 
x–y coordinates of each mouse click or tapping location, while some may be domain-
specific, higher-level actions such as those that reflect strategies or behaviors employed 
by students or adults responding to individual items or tasks (Kane and Mislevy 2017).

Beyond data capture, the platform must also be capable of exporting information into 
various software packages that accommodate country-specific data files—necessary 
because in some instances countries are allowed to adapt or add unique national items 
to the international background questionnaire. The software that has been developed 
to carry out this important function contributes to improved efficiency with respect to 
both time and cost, as well as to overall data quality.

Using paradata and dashboards to monitor and manage survey quality
A critical aspect of improving the quality of data from large-scale household assess-
ments such as PIAAC is to establish processes that detect various sources of non-sam-
pling error during data collection and to remedy them when possible. Such processes are 
usually developed by exploiting the information contained in the paradata (Mohadjer 
and Edwards 2018). Paradata are the survey-related data that are produced in the course 
of data collection. In the case of a household survey such as PIAAC, examples include 
the record of contacts information, instrument timings, voice recording of interviews, 
geo-location, and interviewer work activities (hours and travel routes). It provides indi-
cators of data quality, costs, and interviewer effectiveness that can help survey managers 
react to operational challenges in a timely and well-informed manner. The examination 
of paradata in combination with survey data facilitates real-time error detection, thus 
increasing both accuracy and efficiency.

Paradata files may contain large amount of data, some of which may be unstructured. 
Thus, paradata need to be “mined” and presented in formats that makes it accessible 
to users. For example, performance dashboards for survey operations are a collection 
of control charts and statistical graphs arranged to present the data collection status in 
real-time, monitor sample yield and response rates, and highlight unusual outcomes. 
Such dashboards highlight the key process indicators and provide, at a glance, summary 
graphics of the indicators of interest, suggesting where there may be a need for further 
investigation or intervention.

Policy utility
In his discussion of policy research, Messick (1987) noted “…that in many instances its 
concrete forecasts are contingent upon variable and uncontrolled conditions.” (p. 157). 
Consequently, “… if implications for action are to be drawn from the findings, one must 
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appraise the likelihood that relevant other factors will indeed remain constant and then 
empirically assess any changes in these factors and their likely impact on action alter-
natives” (pp. 157–158). He went on to argue that if large-scale educational assessments 
were to function effectively as policy research, they would have to possess certain char-
acteristics exhibited in concert; namely, comparability, interpretability, and relevance. 
Implicit here is the contention that enhancement to one or more of these facets results 
in greater policy utility and, conversely, that degradation of any of the facets lessens pol-
icy utility. In the previous section, we have argued that the transition to DBA has gener-
ally led to such desirable enhancements, resulting in greater policy utility.

For example, improvements in both construct representation13 and basic data quality, 
as well as reductions in measurement error through adaptive testing, yield better esti-
mates of the distributions of cognitive skills, along with the relationships of those skills 
to various background characteristics and social/educational factors. This is particularly 
so for countries scoring at the lower ends of the proficiency scales and, consequently, 
are not well served by the ILSA equivalent of fixed form tests. Most germane for those 
countries, adaptive testing enables them to make meaningful distinctions among sub-
populations of interest that can inform such policy decisions as resource allocation.

For adult populations, ILSA score distributions disaggregated by age and gender offer 
a more refined picture of a country’s human capital landscape. Using demographic 
projections, it is possible to project score distributions into the future and to evaluate 
the discrepancy between what will be needed and what is likely to be available (Kirsch, 
Braun et al. 2007). Methodological advances facilitate making such projections at more 
granular levels.

Further, comparing score distributions at different levels of educational attainment 
(again disaggregated by age and gender) can provide policy makers with useful infor-
mation regarding the contributions to skills provided by additional years of education. 
Indeed, for almost all countries, adult surveys reveal substantial overlap in the distribu-
tions of skill proficiencies at adjacent levels of educational attainment (e.g., high school 
diploma and bachelor’s degree). This is not only rather surprising, but also suggests the 
need to examine more closely graduation standards at the secondary and tertiary levels. 
Moreover, the variability in skill proficiencies at each attainment level facilitates study of 
the returns to skills in a more fine-grained and, presumably, more policy-relevant man-
ner (Kirsch et al. 2007; Fogg et al. 2019).

At the same time, we note that the implications for action of ILSA findings will depend 
on factors that vary across countries (or jurisdictions). Consequently, cross–country 
patterns of relationships, no matter how striking, should be supplemented by careful 
study of country-specific conditions, cultures, and policy history in order to appraise 
the implications for action (Meyer and Schiller 2013). Further, as Ritzen (2013) points 
out, realization of policy utility depends on the readiness of the relevant authorities to 
effect changes and to appropriately employ ILSA findings to inform the decision-making 
process. He offers numerous instances drawn from OECD countries, as does Lockheed 

13  It is important to note that improvements to construct representation includes both the background/context ques-
tionnaires as well as the cognitive domains and refers to enhancements to existing constructs as well as the introduc-
tions of new constructs.
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(2013) with examples drawn from low- and middle-income countries. Thus, in point of 
fact, policy utility represents the potential for constructive use of the basic data gener-
ated by the ILSA, as well as of the patterns of relationships derived from that data.

Of course, there are numerous examples of the impact of ILSA findings on national 
education policies (Braun and Singer 2019, Heyneman and Lee 2014; Wagemaker 2014). 
For example, Wagemaker (2014) cites countries as disparate as Singapore and Qatar as 
having used their results from PIRLS and TIMSS to enact policy changes in relation to 
curriculum, pedagogy, and assessment. In a similar vein, Heyneman and Lee (2014) doc-
uments the impact of PISA on education policy in a number of countries. Perhaps the 
best-known example is Germany, a country that suffered a “TIMSS shock” followed by a 
“PISA shock.” The relatively poor performance of German students prompted high-level 
changes in policy that resulted in significant reforms in the educations system of all Ger-
man states (Ertl 2006). Other countries that also undertook major reforms in response to 
ILSA findings include Canada (Francophone), Iceland, Ireland, and Mexico.

ILSA results are also used for secondary analyses that can uncover patterns of relation-
ships that either directly inform policy or suggest promising directions for further study. 
Using PIAAC data for OECD countries, Braun (2018) showed that women working full-
time were much less likely than men working full-time to have incomes in the top quar-
tile of the national income distribution, even after controlling for family background, 
measured cognitive skills, educational attainment, and occupational sector. The degree 
of disadvantage ranged from modest (United States) to very substantial (Japan, Neth-
erlands). However, as noted above, implications for action depend on deeper, country-
specific analyses (Schleicher 2018; Maehler et al. 2018).

Policy utility is manifested in other ways. For one, international funding agencies, such 
as the World Bank and the Inter-American Development Bank, often support the par-
ticipation of lower income countries in which they have made education-related invest-
ments (Lockheed 2013). Donors rely heavily on ILSA results to monitor the success of 
their investments, particularly since locally produced data are sometimes problematic or 
even nonexistent. Many of these countries also take advantage of participation in ILSA 
(including regional large-scale assessments) by using it as an opportunity to build infra-
structure capacity and expertise among education ministry staff and others (Wagemaker 
2014). Indeed, with regard to a particular construct, its assessment framework, the asso-
ciated documentation, as well as the released items, are valuable resources for countries 
that want to develop instructional and assessment capacity in relation to the construct 
domain.

Policy utility is enhanced (through greater relevance) when ILSAs are responsive to the 
emerging interests of stakeholders. One such interest is how proficiency in technology-
enabled modes of information transmission differs from proficiency in more traditional 
modes (e.g., electronic reading vs. paper-based reading). Note that electronic reading 
comprises not only traditional text formats, but also hypertexts and information search 
in various web environments. As the conception of a legacy construct evolves, new items 
and item types are needed to adequately represent the evolving nature of the construct.

Sometimes achieving greater relevance requires a new assessment design and 
novel item types that can accommodate the measurement of an additional construct 
such as collaborative problem solving in PISA or problem solving in technology rich 
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environments in PIAAC. The administration protocols then must be modified so that 
there are sufficient sample sizes to estimate the relationships between all pairs of con-
structs, as well as their relationships to individual characteristics and contextual factors. 
Furthermore, in order to more fully realize the value of assessing the new construct, it is 
necessary to expand the background questionnaire to include new items related to a stu-
dent’s or adult’s attitude toward, or use of, the construct at school, at home or at work.

Moreover, there is also the desire to include new constructs in the background ques-
tionnaires. A recent example is the plan for the new cycle of PIAAC to include a con-
struct related to social-emotional learning. Incorporating a new item set to adequately 
assess this construct within the fixed time allocated to the overall assessment can impact 
the overall design and flow of the background questionnaire.

Longer term, ILSA policy utility also can be enhanced by augmenting the data col-
lected through linkages with other databases. In the United States, the American Com-
munity Survey is one such repository. In Scandinavian countries, national registers 
contain very detailed information on individuals. With appropriate confidentiality safe-
guards, secondary analyses could be substantially enriched through expanding the data 
available at the individual and contextual levels, including school districts and larger 
administrative areas such as counties and states (Krenzke et al. 2020).

These examples nicely illustrate a general pattern: As the transition to DBA evolves, 
ILSA are likely to generate more information with greater relevance to stakeholder que-
ries. This, in turn, leads to novel questions, placing new demands on ILSAs that require 
further innovations in tools and procedures. Such ongoing interactions between ILSA 
users and ILSA sponsors/contractors should lead to a long-term increase in ILSA policy 
utility.

Challenges
We argued earlier that the transition to DBA, incorporating technology-based tools 
and processes, has enabled contractors to increase efficiency in order to accommodate 
the substantial growth in the number of participating jurisdictions with concomitant 
increases in heterogeneity in tested languages (in the case of international assessments) 
and in distributions of proficiency. This has been accomplished often under the con-
straints of tight budgets and fixed reporting schedules, and all without compromising 
data quality. However, satisfying at least some of the future demands on the ILSA system 
may have to be delayed until constraints are relaxed or new tools and procedures are 
developed.

One example is the desire to deliver the assessment on multiple devices in order to be 
responsive to local capacities and resources. However, each device’s technical charac-
teristics determine its unique affordances and limitations for assessment delivery, data 
capture, and storage. Differences among devices can affect the nature of the assessment 
experience, introducing unwanted construct-irrelevant variance and, hence, reducing 
comparability. Although there may be some clever technical “fixes” that can mitigate the 
impact of some of these differences, eventually sponsors and participating jurisdictions 
will have to consider tradeoffs between flexibility and convenience on the one hand, and 
comparability on the other.
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In the case of low- and middle-income countries, limited access to technology, to the 
internet and electricity, a lack of familiarity with computers or tablets, can all pose chal-
lenges to the implementation of DBA. As a result, countries are often given the option 
to participate in a large-scale assessment using a paper-and-pencil version of an instru-
ment. When this occurs, it raises the issue of comparability over time as new develop-
ment work typically focuses on new constructs (or new aspects of existing constructs) 
and expanded capabilities that can be supported in DBA. This means that new texts and 
items cannot be replicated in paper-based assessments. Therefore, over time, the link 
between the paper-based and digitally-based versions of an assessment grows weaker 
from both a statistical perspective, as well as from a construct point of view.

Another challenge arises with increased concerns with data privacy. Although the 
public’s attention has focused primarily on medical records and social media, storage of, 
and access to, education data is also of concern. While some states (e.g., California) have 
passed relevant legislation, federal laws and regulations have yet to be promulgated. In 
the meantime, the European Parliament has passed the General Data Protection Regula-
tion that is now in effect. It places substantial burdens on entities generating and storing 
data with respect to maintaining privacy and confidentiality of data. It remains to be 
seen how this and other regulations will affect access of secondary analysts to individual-
level data collected by ILSA and, hence, the policy utility of the data.

Arguably, the full potential of ILSAs’ data has not been realized. In particular, more 
could be done to communicate to educators at all levels about the nature of the con-
structs targeted by an ILSA and its implications for various stakeholders, including 
teachers. Typically, this type of information is available either through technical reports 
or some other publication. For example, ILSAs often make available to the public the 
full framework that was used to develop the assessment for each cognitive domain or 
an abridged version containing all the frameworks used in an assessment cycle (OECD, 
2012). As described above, the framework can contain important information related 
to how the domain has been defined and operationalized. This is particularly true if the 
developers followed a construct-based or evidence centered design (Mislevy et al. 1999; 
Messick 1994). With this approach, the developers will have identified those key charac-
teristics relating to the constructs that are used to develop item models. From the result-
ing pool of items, a subset of items is then assembled based on the relative weighting or 
importance of the features that have been identified to represent each of the task char-
acteristics. This information provides the stakeholders with a deeper understanding of 
what is being measured and, hence, contributes to interpretability (Kirsch 2001).

Many argue that we are at the early stages of making good use of the log-file data that 
digitally based assessments provide. Many of the uses have been limited to obtaining tim-
ing information that has thus far been employed for information related to data quality 
(Yamamoto and Lennon 2018). This information is also being used in limited ways to 
improve item quality and to examine respondent motivation (Goldhammer et al. 2016). 
Some investigators are beginning to use these data for understanding response strategies 
and patterns as a way of adding meaning to what these assessments are measuring (Erci-
kan and Pellegrino 2017; Goldhammer et al. 2017; Greiff et al. 2015; Qiwei and Dandan 
2019). At present, this work is in its early stages and, consequently, there is no clear agree-
ment as to what data should be tracked and how it should be used. Carrying out the next 
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stage of analysis will require funding to initiate and sustain joint efforts by the sponsors, 
contractors and jurisdictional leaders to develop papers or workshops that can be held 
either online or face-to-face. Naturally, the interest and the capacity for such work will 
vary from country to country and over time. However, there are ample opportunities, at 
both the national and international levels, to work with various educational groups in dis-
seminating a deeper understanding of how each domain has been operationalized—and 
the possible implications for changes in policies and practices to improve performance.

As the salience of ILSAs have grown, so have concerns in some quarters that, in many 
countries, they have become too influential in policy discussions and that they are a 
force for “homogenization” at the expense of national differences that are worth preserv-
ing (Carnoy 2015; Meyer and Benavot 2013). In part, the influence is due to the reputa-
tion of ILSA for generating data that are reliable and valid and, in part, to the arguments 
advanced by some that the best strategy is to emulate the policies of “high flyers.” 
Indeed, in some instances, national education goals have been framed in terms of spe-
cific improvements in country rankings. This is both unfortunate and inappropriate, as 
there are many factors that determine a country’s rank in a particular cycle, having little 
or nothing to do with the efficacy of its education system. In general, successful policy 
transfer across national boundaries can be difficult (Atkin and Black 1997; Braun 2008).

As Messick often quipped, “There is no such thing as a single-edged sword.” The evi-
dent policy utility of ILSA should be complemented by explicit efforts to counter the 
overuse (or misinterpretations) of ILSA data. This requires sustained outreach at all lev-
els but should take into account the judgments by the relevant authorities that adopting 
and adapting ILSA assessment frameworks and instruments to local needs is a positive 
step toward improving student learning. As Ritzen (2013) notes, utilization of ILSA 
results depends on a country’s readiness (politically and otherwise) to institute changes, 
as well as having the capacity and commitment to conduct the change process. This may 
be particularly the case for many low- and middle-income countries whose participation 
has been mandated (and supported by) international donor organizations.

Conclusion
The transition to digitally based assessments marks an important inflection point in 
the evolution of ILSA to address policy makers’ needs for actionable information in 
response to changes in the workplace and in society at large. We have argued that this 
transition has resulted in improvements in ILSAs’ scope, efficiency, and data quality. 
These improvements, in turn, have enhanced the comparability, interpretability, and rel-
evance of ILSA findings, resulting in greater policy utility. Although many challenges 
remain, we see a growing interest in these large-scale comparative assessments by policy 
makers and other key stakeholders, especially in response to the United Nations agenda 
for Sustainable Development Goals by 2030. We expect that the framework originally 
proposed by Messick and expanded here can be used both to guide future ILSA develop-
ment and as a basis for making judgments about future utility. In that light, we expect 
this positive dynamic of increasing utility to continue, while acknowledging that both 
ILSA sponsors and national actors must remain vigilant in mitigating unintended nega-
tive consequences.
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