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Preface 

The 2003 Educational Testing Service Invitational Conference provided an 
opportunity to convene leading scholars and practitioners to deliberate on 
the important topic of measurement and accountability. This conference 
continues a longstanding ETS tradition of seeking to advance the science of 
measurement, to illuminate important research issues, and to inform pol
icy. Since 1936, the education community has responded to our invitation to 
address the most pressing technical and policy issues associated with the 
evolving science of measurement. The 2003 conference was a sterling exam
ple of this tradition. 

With the theme of "Measurement and Research Issues in the Account
ability Era," our hope was to provide the occasion to look at where meas
urement and research have been and to identify the challenges to our field 
presented by standards-based reform and accountability policies. Pre
senters and participants were focused and candid in their analysis of the 
capacity to use valid data in the service of student learning. This balance 
and passion are quite apparent in these chapters, and serve to illustrate the 
professional standards and the sense of civic responsibility required in this 
age of high-stakes decisions based on measurement products. 

As the tradition of the ETS Invitational Conference continues, so does 
our determination to serve learners. We are most grateful to the authors of 
these chapters for their support in this regard. We are confident that read
ers will find invaluable guidance in their efforts to improve learning out
comes for all students. 

-Sharon P. Robinson 
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Introduction 

The subject of accountability generates as much heat as light in the context 
of today's school reform efforts. Little can be accomplished, however, by 
rhetoric alone. The current focus on accountability creates an opportunity 
for unprecedented attention to the critical elements of an effective account
ability system. These elements include careful specification of what stu
dents should learn, creation of realistic opportunities for all students to 
learn what is required, finding reliable and valid evidence of what learning 
has taken place, and creating appropriate incentives to improve the sys
tem. 

This volume attempts to bring to bear the best thinking of leading schol
ars and experienced practitioners on measurement and research issues in 
the development and implementation of scientifically rigorous and educa
tionally sound accountability systems. The chapters here were originally 
commissioned as part of ETS (Educational Testing Service) 20031nvitational 
Conference, Measurement and Research Issues in a New Accountability Era, 
held in New York City in October 2003. The authors were invited to expand 
on their conference presentations for publication. 

Accountability systems often appear simple on the surface. Unfortu
nately, however, as H. L. Mencken wrote, "For every complex problem there 
is an answer that is clear, simple, and wrong" (Mencken, 1990), and never 
was this more true than in the case of school reform and educational ac
countability systems. As the stakes associated with accountability and 
school reform have risen to unprecedented heights, the need for better sci-
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2 INTRODUCTION 

entific evidence on what works has become more and more apparent. Un
fortunately, as this evidence emerges, new problems of interpretation are 
created: It becomes more and more difficult for policymakers, practitioners, 
and the general public to be sure what this evidence means to them. 

It would be a mistake, however, to assume that adequate public aware
ness of the most basic accountability issues exists. In their 2002 survey 
commissioned by ETS, A National Priority: Americans Speak on Teacher Qual
ity, the bipartisan pollsters Peter Hart and Robert Teeter document both 
the American public's general dissatisfaction with the state of public educa
tion and their lack of knowledge of important educational events. This dis
satisfaction with schools is pervasive and of long duration, and there is lit
tle good news about progress over time in improving negative perceptions 
of our educational system. In Hart and Teeter's 2002 survey, over half of the 
general public felt that the American system of public education was deeply 
defective , and almost three quarters of the public are in favor of testing stu
dents and teachers, and of holding teachers and school administrators re
sponsible for students' progress. From the point of view of the federal gov
ernment and many states, great strides are being made to improve 
education through comprehensive (and expensive) accountability pro
grams. Unfortunately, however, there is a tremendous gap between ac
countability efforts on the grand scale and even a minimal awareness of 
these efforts on the part of the public and among educators themselves. In
te rest in the topic clearly outpaces factual information. For example, Hart 
and Teeter found that only 12% of the public and 36% of teachers said they 
were aware that a major national school reform bill with bipartisan support 
and the approval of both houses of Congress, the No Child Left Behind Act 
(NCLB, 2002), had been signed into law in 2001. Although it is heartening 
that 63% of those identified as policymakers indicated awareness that NCLB 
exists, this figure is still far from the level of awareness that one might ex
pect from educational policymakers concerning such a major piece of legis
lation as NCLB. 

Findings such as those of Hart and Teeter make it clear that extraordi
nary efforts are needed if we are to fully inform the public and to marshal 
the political will required to meet the educational needs of all students, in
cluding those most at risk of being left behind: students living in poverty, 
English-language learners, and students with severe disabilities. Without ef
fective intervention, the achievement gaps experienced by these students 
will continue to grow. Testing students is a necessary but not sufficient step 
to take to close these gaps; we need clear plans for effectively teaching 
those who have not learned up to standards, not just labels for these indi
viduals and their schools. In addition to the ethical issue of taking collective 
responsibility for their education, we should also remember that all of 
these groups are growing in number, and will probably continue to do so. 
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INTRODUCTION 3 

The inevitable result will be that the practical and economic issues associ
ated with the quality of their education will be greatly magnified in the fu
ture . If the promise of school reform for all children is to be realized at least 
in part by accountability systems, we must understand better how these 
systems can be made to work for the benefit of all students. 

The authors in this book address the context in which educational re
forms are taking place; present policy and technical analyses of the design 
and implementation of the NCLB and other major accountability systems 
currently in use; project trends for the future ; and address the large fram
ing questions of what works and how to bring all of the many elements of 
school reform and accountability into effective alignment. 

We asked the authors to distill their research and measurement findings 
to provide guidance to the reader in understanding where we might find 
ways forward to educational improvements. For example, Andrew Porter's 
chapter focuses on achievement gaps. He first summarizes the enormous 
amount of research on current achievement gaps (how big they are, how 
stable over time, how stable over children's developmental span, and how 
important they are in practical terms), and then systematically evaluates 
the prospects for each of the major kinds of reform (preschool, teacher, in
structional, standards based) that have been hypothesized to decrease 
these gaps. Eva Baker's chapter focuses on an equally large question, the 
alignment of components of educational accountability systems. She pro
vides lucid guidance to understanding the nature of alignment itself, what 
we can reasonably expect of it, and how we might improve on the current 
state of widespread gaps in alignment. 

Contributions such as these, and those of the other authors in this vol
ume, help educational and measurement scholars, practitioners, policy
makers, and others develop a deeper understanding of the data and the 
logic of accountability systems. In our new era of accountability, the impor
tance of solid facts and empirically informed debate has never been more 
critical. As Ellen Lagemann reminds us in her chapter, it is a fundamental 
responsibility of the measurement and research community to provide reli
able information that supports improved service to learners. This makes it 
a moral imperative as well as a technical challenge to improve the quality 
of measurement and research. Only then will we have the foundation 
needed to advance the learning of all students. 

REFERENCES 
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CHAPTER 

1 

Toward a More Adequate 
Science of Education 

Ellen Condliffe Lagemann 
Harvard Graduate School of Education 

I am honored to be at this conference today. The ETS Invitational Confer
ence has a long and proud history. There was a predecessor to the Confer
ence held under the auspices of the American Council on Education and 
several other testing services beginning in 1936. That was discontinued 
during World War II, and, then, the Conference literally became the ETS In
vitational Conference on Testing when ETS (Educational Testing Service) 
was founded in 1947 (Woods, 1956). By that time, it had shifted its focus 
from state educational testing to personality and educational testing of 
many different kinds. Subsequently in the 1960s and 1970s, it shifted focus 
again, now paying more attention to making testing useful and under
standable to teachers (Anastasi, 1966). Today, ETS is reviving a Confer
ence that has not been held in a number of years and, if the current gath
ering is consistent with the ever-broadening trend line of the Conference's 
history, I suspect our conversations will expand again, ranging even be
yond matters of testing per se to more general questions concerning ac
countability in education. 

As we all know, we are living today in a new era in education. It is an era 
of unprecedented accountability at the state, local, district, school, and 
even classroom level. It is an era when we are expecting more of students, 
teachers , and school leaders and when we are paying more and more-and 
perhaps too much-attention to "high stakes tests ." We live in an era when, 
to a degree unprecedented in history, we are asking that education policies 
be buttressed by rigorous, "scientific" research. These new expectations 
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are appropriate. We should provide an excellent and equal education to all 
children. We are the richest society in the history of the world and we owe 
it to all young people to guarantee that they will come of age ready to live 
meaningful and productive lives. That said, I also think we need to be realis
tic about the hurdles we will have to surmount to achieve this goal. 

First of all, the economic downturn that is plaguing our country is under
mining what progress there has been toward improving student achieve
ment. State and local budget cuts will make it difficult to sustain profes
sional development and tutoring programs. Financial stringency may also 
preclude the continuation and expansion of the after-school programs, 
mentoring, and summer internships that often make the difference between 
a student being able to finish school or dropping out. We continue to lose 
too many teachers and to see many of the best teachers leave high-poverty 
urban areas, where they are most needed, for higher paying suburban ar
eas. Clearly, the opportunity side of the accountability equation is under 
strain, to say the least. That being the case, it is not clear that we will have 
the capacity to do what we hope in education. 

Even without our current economic woes, however, meeting our expec
tations will be very, very difficult. We are just beginning to understand all 
that is involved in translating theory into practice in education. We now re
alize, for example, that, in addition to science, we need what I like to call 
"usable knowledge." Usable knowledge is knowledge derived from research 
that is then translated into the toys, texts , tests, and teaching materials that 
teachers and learners themselves can actually use to promote learning. 
Even though we are beginning to understand the importance of usable 
knowledge, there are relatively few researchers able to do this kind of 
work, there is little infrastructure to support it, and there are few opportu
nities for training. 

What's to be done? Should we abandon our high hopes for education? 
Should we retreat from our commitment to educational equity? I think not. 
Rather, to create the knowledge and tools we need to meet our new expec
tations for education, I believe we need new standards of accountability for 
the education research community, new infrastructure for research, and 
new programs of research training. If we can create these things, I believe 
we will have gone a long way toward creating the conditions necessary to 
link educational theory and practice in powerful ways. I would like to talk 
about each of these in turn. 

First, in this new era of ever-higher accountability, we need, I think, to 
ask more of ourselves as scholars of education. By tradition, most research
ers have believed that they should be held accountable only for the signifi
cance of the questions they have asked and the appropriateness of the 
methods they have used to answer those questions. Although a number of 
researchers have focused their efforts on the consequences of testing, and 
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1. A MORE ADEQUATE SCIENCE OF EDUCATION 9 

the late Sam Messick and others have argued that those consequences 
should be considered an aspect of validity, matters of actual use have gen
erally been seen as beyond a scholar's control or responsibility. Now, I 
would propose that we should change this and hold ourselves accountable 
for the applied value of our research. We should commit ourselves to gen
erating new knowledge that will actually have a positive effect on policy 
and practice. We should commit ourselves not only to illuminating theories , 
but also to engineering products. 

Though some scholars of education will continue to be concerned with 
what has traditionally been known as "basic research," others should now 
direct their attention to the actual day-to-day problems of learning and 
teaching in real-world educational settings. They should engage in what the 
late Donald Stokes called "use-oriented basic research" (Stokes, 1997). This 
means that they will do mission-oriented work, directed toward the need to 
understand practical problems. Some should also move even beyond that 
to engage in actual design work or engineering. To suggest that we need to 
supplement more traditional , theoretical work with more novel forms of re
search and engineering seems to me to be an appropriate new level of ac
countability for the field as a whole. 

How do we achieve this new level of accountability? We do it by working 
to develop new methods for education research, all the while being careful 
to match our expectations and promises for research with clear under
standings of what particular methods can yield (Shavelson & Towne, 2002). 

At least since the 17th century, people have assumed that our under
standing and mastery of the world has depended on slowly accumulating 
knowledge, piece by piece, and adding each new piece to what was already 
known about some given phenomenon. Physical , chemical, and biological 
phenomena were dissected in order to isolate, observe, and analyze all of 
the discrete molecules, gases , or genes of which they were composed. In a 
sense, the guiding principle of science was reductionism, the assumption 
being that if one understood all the various parts, one would be able to 
grasp the overall operation of whatever one was studying. For positivists, it 
was also important to move sequentially from the positing of assumptions 
based on theories to the testing of those assumptions with empirical evi
dence. 

Today, this view is still held to be very important in some circles and it is 
being challenged in others. Much of the work currently being supported by 
the new Institute of Educational Sciences falls in line with a "hard" science 
view in which one intends to isolate and define cause-and-effect relation
ships. One example is the research going on under the auspices of the What 
Works Clearinghouse, which is generating research syntheses of studies of 
the same educational phenomena. The Campbell Collaboration located at 
the University of Pennsylvania is doing similar work. 
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10 LAGEMANN 

The goal of efforts such as these is to produce tested generalizations 
that can inform educational policy and practice. Just as important, these 
projects seek constantly to refine methods that have been developing over 
nearly 30 years, which allow one to integrate the findings of different stud
ies. As Harris Cooper and Larry Hedges (1994) put it in their introduction to 
The Handbook of Research Synthesis, synthesizers are analogous to "the 
bricklayers and hodcarriers of the science world" (p. 4). They are meant to 
"stack the bricks . .. and apply the mortar" (p. 4) that can hold the edifice 
together. The problem is that no two bricks-no two studies-are exactly 
alike. The synthesizer's task, then, is to identify how discrete studies are 
both similar and different and to account for the differences , especially if 
those differences pertain to the effects of a treatment. 

Even though research synthesis is a technique that was pioneered by 
scholars of education, it has been less widely used in education than in 
medicine. This must change because research synthesis carries significant 
promise of helping to strengthen education research. Cooper and Hedges 
(1994) insist, for example, that primary research should not be included in a 
research synthesis unless the study's findings were subjected to some kind 
of a statistical test . No longer will it be sufficient to say: "I looked at the 
treatment and control scores and I find the treated group did better" (p. 7). 
Instead of such vague statements, Cooper and Hedges demand more rigor
ous, replicable evidence. Assuming one tempers one's expectations for 
such work with knowledge that "final," "sure" answers are impossible, our 
real hope lying in achieving better and better estimates, efforts to improve 
our understanding of causation in education should be important. 

Especially in light of the current, often ideological, federal emphasis on 
methods that some see as providing "final" knowledge about cause-and
effect relationships, it is important to acknowledge the limitations of "what 
works" research. As Frederick Erickson and Kris Gutierrez (2002) noted in a 
recent article, "a logically and empirically prior question to 'Did it work?' is 
'What was "it"?'-'What was the "treatment" as actually delivered?'" (p. 21). 
They rightly argue that an overemphasis on matters of causation can over
simplify the complexity of education and the myriad local variations that al
ways creep into actual interventions. They insist, too, that in rushing to de
termine "what works," we need to be careful not to overlook the side effects 
that may emerge later on. Respecting calls for more rigor in education re
search should help us build an ever more reliable body of knowledge in ed
ucation so long as those calls are tempered with well-informed cautions 
about what increased rigor can and cannot contribute to knowledge about 
education. 

While people in education research debate the pros and cons of re
search syntheses, randomized trials , and other forms of "rigorous" re
search, across the sciences one finds more and more efforts to go beyond 
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I. A MORE ADEQUATE SCIENCE OF EDUCATION II 

what some see as reductionist approaches to ones that are more complex. 
These may also be helpful to our thinking about methods in education re
search. 

Some scholars are relying on graphing theory to study networks and 
discern the principles that organize them. Requiring what Duncan Watts , a 
Columbia sociologist who studies networks, has described as "the mathe
matical sophistication of the physicist, the insight of the sociologist, and ex
perience of the entrepreneur," such efforts often involve teams of research
ers (Watts, 2003, p. 304). That is also true of activities directed at developing 
a new science of "chaos." Scientists at the renowned Santa Fe Institute in 
New Mexico are leaders in this . As the science writer James Gleick (1987) 
observed in a book about this new field, chaos theory tries to make sense of 
"the irregular side of nature, the discontinuous and erratic side" (p. 3). It is 
concerned with the "puzzles," the "monstrosities," and the anomalies that 
science has traditionally left aside. 

Efforts to develop new, more complex approaches to science are also ap
pearing in education. Setting these within the context of more general 
changes in science should be helpful in matching expectations to methods. 
As I have argued in An Elusive Science: The Troubling History of Education Re
search, I believe that too often in the past, education research has pro
ceeded in a vacuum, disconnected from developments in the arts and sci
ences. This is the historic legacy of the gender-related low status in which 
educational scholarship has been held (Lagemann, 2000). I believe this has 
weakened our field. If we want to develop the kind of knowledge we need to 
meet higher expectations for education, then I believe we need to be in con
versation with people in other fields, who are on the cutting edge of think
ing about problems of causation and scientific explanation. 

I would like to give two examples of the kind of new work in education 
we need to discuss in that context. I believe that both have high potential to 
advance research in education. The first example has to do with new meth
ods for describing changes in test scores over time. Judith Singer and John 
Willett (2003), two of my colleagues at the Harvard Graduate School of Edu
cation, have been developing these methods along with a number of other 
statisticians and they have now written a book designed to teach social in
vestigators how to model and analyze change, relying on longitudinal data. 
Using multilevel statistical models, they have demonstrated both how one 
can describe within individual changes and analyze interindividual differ
ences in change. 

I am not a statistician, and I am not going to go into the details of Singer 
and Willett's (2003) work-for that, I would refer you to their new book, Ap
plied Longitudinal Data Analysis: Modeling Change and Event Occurrence. In 
any case, the more important point for my argument is that Singer and 
Willett, among others, have developed a dynamic model that will enable 
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scholars to describe and analyze multiple layers of change. This is crucial if 
' one wants to understand human development, learning, or growth, not as 
single events, but as the multivariable, longitudinal processes they actually 
are. By collecting multiple waves of data over time, change becomes a dis
cernible process that can be studied in systematic ways. Because under
standing change is so essential to studying education, this represents more 
than incremental progress in the science of statistics. It represents a funda
mental increase in our capacity to do education research and should be 
recognized as such. 

If these new statistical methods provide one example of more dynamic, 
multifaceted approaches to education, the work Deborah Loewenberg Ball, 
David Cohen, Stephen Raudenbush, and Brian Rowan have been doing at 
the University of Michigan provides another. In a very large study of the re
lationship between resources and student outcomes, which was written up 
by Cohen, Raudenbush, and Ball (2002), the Michigan group found that to 
discern a relationship between resources and student outcomes research
ers must, first , disaggregate the term resources to include "teachers' knowl
edge, skills, and strategic actions . .. [as well as] students' experiences, 
knowledge, norms, and approaches to learning" (p. 85). 1 Then, they must 
examine how resources are used in instruction, which, in turn, depends on 
a wide range of variables-everything from parental attitudes toward the 
curriculum to school leadership. 

The question the Michigan group asked has, of course, been contested 
among education researchers since even before publication, in 1966, of 
James Coleman's Equality of Educational Opportunity. And, now, using a 
much more complex and dynamic approach to its analysis, the Michigan re
searchers have addressed that question by posing a fundamental challenge 
to scholars of education. Finding that the value of resources for increased 
student outcomes depends on their use in instruction, they have observed 
that researchers will need to manage everything that is involved in shaping 
instruction. As the Michigan group itself did, researchers will have to step 
over the traditional question, which has been "how do the available re
sources affect learning," and instead ask: "What instructional approach, 
aimed at what instructional goals, is sufficient to ensure that students 
achieve those goals?" (Cohen et al., 2002, p. 109). Asking that question, they 
will, then, need deliberately to design and manage different programs of in
struction. This will be necessary because understanding that the use of re
sources in instruction determines their value in terms of student achieve
ment forces one to recognize that one must manage incentives for teachers 
to teach in particular ways and for students to learn. One also needs to 

1Although he was not a coauthor of this particular essay, Brian Rowan is the study director 
for the Michigan group. 
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I. A MORE ADEQUATE SCIENCE OF EDUCATION 13 

manage the educational environment, that is, the links between a school 
and surrounding institutions and between people working within a school. 

Put most simply, if one accepts the findings of the Michigan group, one 
must acknowledge, as they do, that we need new, active approaches to the 
study of instruction. We need to develop specific and varied instructional 
programs-in their words "instructional regimes"-and then we need to ex
periment with different levels of resources to discern what the impact of 
these differing levels of resources will be on instruction (Cohen et al., 2002, 
p. 110). Again, using the language the Michigan group borrowed from medi
cine, scholars of education will have to run both efficacy trials, in which re
sources will be plentiful, and effectiveness trials, in which resources are 
constrained. 

In the Cohen et al. (2002) write-up of the Michigan project, they acknowl
edge that there will continue to be important roles for other forms of re
search, ethnographies, surveys, and the like, that do not require large-scale 
active experimentation. Those kinds of research can offer important de
scriptive data. That said, the new approach they have modeled and de
scribed represents the boldest challenge of which I am aware to standard 
linear science in education. As they observe, taking up this challenge will 
be enormously expensive and especially difficult in the United States, owing 
to our highly diffuse systems of educational accountability and governance. 

As part of our effort to develop new methods and to match those to real
istic estimates of what they can yield, we need to concern ourselves with 
the norms of the education research community. Indeed, I believe we 
should face something that is widely known, but little discussed in public. 
Education is a very large field, with a great many different subspecialties, 
and a good deal of important research going on. Despite that, it seems clear 
that we do not have a strong research community for the field as a whole. 
To be sure, subfields have strong research communities, but these are not 
well linked to one another. That is the case because we do not have com
mon norms and standards across the field to differentiate good from bad 
research and we do not have common standards for research training. 
There is not a body of knowledge that everyone engaged in education re
search needs to master and there are no skills that all need commonly to 
hold. In consequence, we have a cacophony of theories and methods, but 
lacking common norms, we cannot produce authoritative, warranted knowl
edge to offer to policymakers and practitioners. 

More a community in name than as a result of powerful interdependen
cies, the education research community mirrors the diffuse systems of ac
countability and governance for public education that have grown up in the 
United States. These derive from long-established traditions of local con
trol. Leaving room for local traditions, cultures, and values to play a role in 
the shaping of educational policies and practices is very important. Indeed, 
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some would have it that most practical questions in education should be 
left to local decision making. The linguist David Olsen has recently argued, 
for example, that research should provide local educators with "an elabo
rated set of options," that they can then "combine with the accumulation of 
local experiences as to what works well and what works less well with their 
students and staff, in their school, in their community" (Olsen, 2003, p. 23). 
Even acknowledging the value of local influences, it is nonetheless clear 
that, to build a stronger research community in education, there will need 
to be concerted efforts to develop common standards and to gain support 
for them. This will be especially important as design and development work 
become increasingly significant alongside discipline-based studies. Disci
plines are built around common standards. Newer styles of more applied 
research will need to develop them. 

Design experiments a re an example of this. According to Allan Collins, a 
leader in pioneering this work, design experiments are intended to intro
duce an innovation into a "real" educational setting and, then, through care
ful observation and quantitative comparison with control settings, to refine 
it and refine it again, all the while working at a practice site (Collins, Joseph, 
& Bielaczyc, 2002). In contrast to laboratory work, design work is located in 
"messy situations." It involves multiple rather than single dependent vari
ables. One cannot hold variables constant, follow a fixed design, or test a 
hypothesis. One cannot even control the experiment. One is merely a 
coparticipant with others-notably, teachers , students, parents, and so on 
(Collins, 1999). 

Design experiments represent very new, really emergent methods for si
multaneously improving and studying education. Although they have 
gained credibility in the learning sciences community-one of the sub
communities of our field-they have not yet gained sufficient credibility in 
the wider world of educational scholarship. For that to happen, standards 
will need to be developed that, as Allan Collins, Diana Joseph, and Katerine 
Bielaczyc have argued, "make design experiments recognizable and acces
sible to other researchers" (Collins et al., electronic communication, Sum
mer, 2003). The fact that proponents of design work are taking up this chal
lenge bodes well for the emergence of explicit, shared norms for education 
research. 

In combination, I believe that the continuing development of new meth
ods coupled to realistic expectations and strengthened norms for research 
will slowly, over time, enable us to meet the heightened standards of ac
countability that, I believe, we, as education researchers, should now feel 
obligated to meet. In this way, we will provide the knowledge and tools we 
need to educate all children well. However, as I said at the start, I believe 
we also need new infrastructure for research and new models for research 
training. 
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The infrastructure that already exists at universities and other research 
centers is sufficient to support discipline-based research. It is not sufficient, 
however, to support more applied design and development work and ex
plicit programs of research such as the one carried out by the researchers 
from the University of Michigan. To ensure that such work continues to ad
vance, we will need to build new structures to facilitate research in multiple 
sites, to promote collaboration between and among researchers working 
on related problems, and to share data and works-in-progress even before 
they are ready for formal publication. 

Recognizing this, the National Research Council has recently published 
the final report of the Committee on a Strategic Education Research Part
nership (SERP). SERP is at once "a program of use-inspired research and de
velopment, " an organization that will provide national and local infrastruc
ture for research, and a partnership among researchers, practitioners, state 
policymakers, foundation officials, and other corporate, government, and 
nonprofit leaders. It is intended to provide opportunities for long-term, sus
tained research and development. Based on a careful analysis of current 
problems in the development and application of fundamental knowledge to 
educational problems, SERP is an expensive and ambitious plan for a major 
innovation in the way education research is mounted in the United States 
(Donovan, Wigdor, & Snow, 2003). 

SERP proposes a research center, or "hub," with spokelike relationships 
between the center and networks of local researchers. Whether this struc
ture will prove too cumbersome remains to be seen. It may turn out that we 
need instead to build confederations of smaller communities of practice 
(Wenger, 1998). Such communities would share conceptions of significance 
and method and offer opportunities for discussion and criticism. They 
could provide settings for concentrated work over extended periods of 
time, thereby helping to cumulate knowledge. They would be known for 
their expertise on the questions their members think most important and 
study. They would be linked to one another through collaborations born of 
necessity when the expertise of one community of practice could help an
other community with its ongoing research (Wenger, 1998). 

Communities of practice already exist within some schools of education, 
within some departments within schools of education, and, in a virtual dis
tributed sense, among colleagues at different locations, who share works-in
progress on a regular basis. At times , I am sure they have also existed 
within research institutes and think tanks. Given their importance, how
ever, especially for researchers in training, I think schools of education 
should now make more deliberate efforts to build communities of practice. 

Currently, faculty members in schools of education-as well as in other 
parts of research universities-carry out research in public schools, after
school settings, Head Start centers, and the like. Following principles of aca-
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demic freedom and faculty autonomy, these research projects tend to be lo
cated wherever individual faculty members have personal connections. If 
faculty were instead willing to place some of their projects in locations 
where their university had a research/practice site, this would help aggre
gate interventions and perhaps increase their effects. In this way, particular 
school districts or neighborhoods could become laboratories for the design 
and evaluation of comprehensive educational services and the scholars, 
practitioners, and policymakers involved could develop into a community 
of practice with shared norms and standards. This should not in any way 
suggest that all research should be carried in local practice sites. There 
will, of course, be times when scholars need national data or data from sev
eral different locations. My suggestion is rather that we supplement exist
ing research with studies that proceed within a local research/practice site. 

Developing the infrastructure required to supplement basic work in dis
ciplines with programs of more applied studies will be very expensive. It is 
estimated, for example, that the start-up costs of SERP will be approxi
mately $500 million over the first 7 years . Clearly, therefore, the recognition 
that we must engage in this kind of work, if theory is to connect with prac
tice in education, represents a challenge to funders of education research, 
both public and private. If funders believe that it is important to guarantee 
all children opportunities to learn to high levels, then, individually or in 
partnerships, they must dedicate the resources needed to build a strong in
frastructure for education research. After publication of the Carnegie Foun
dation's famed Flexner Report on Medical Education in 1910, this was done in 
medicine. Now that must be done in education. Solo-practitioner research 
projects are fine and may yield very important new knowledge. Traditional 
research carried out in offices and libraries will always be necessary. But 
funders now need to go beyond the support of such projects to build the 
educational equivalent of teaching hospitals , which can invent and experi
ment with innovative solutions to educational problems. 

That brings me to my third and last point, our need for new patterns of 
research training. I am convinced that there are three essential elements in 
the preparation of researchers who can work effectively in education. The 
first is a core curriculum that will promote students' capacity to be articu
late about education. Students need to be able to articulate what purposes 
education can, does, and should serve. They need to understand and be 
able to describe what education is as a process; how learning is related to 
neuroscience, cognitive science, human development, and culture; why 
teaching is both an art and a science; and why educational problems should 
always be viewed through multiple lenses. 

The second essential element of research training in education should, 
in my view, involve disciplinary study in a faculty of arts and science. Disci
plines provide characteristic ways of asking questions, analyzing data, and 
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presenting findings. They, quite literally, discipline one's thinking and, by 
doing so, deepen one's capacity to understand problems, albeit from a par
ticular, disciplinary, perspective. Historians think about change over time. 
Time-when something happened-is always critical to their analyses. An
thropologists, by contrast, think about patterns in cultures via the analyses 
of language, gesture, and kinship relations, among other things. Time is not 
a dimension that has as much importance to them as it does to historians. 
In order to offer doctoral students the disciplinary work they need, faculties 
of education would do well , I believe, to partner with faculties of arts and 
sciences to create joint degree programs. In addition to strengthening the 
doctoral preparation of education researchers, this should help diminish 
the isolation that has traditionally kept schools of education at the margins 
of universities. 

Finally, research training in education must involve practicum experi
ences in which students work as apprentices on a research team. Prefera
bly, this experience will expose students to the complexity and importance 
of applied design and development work. It will help them realize that, al
though disciplinary thinking is important, interdisciplinary teams most ef
fectively address educational problems. Recognizing that such experiences 
might prolong graduate study longer than is desirable, it might be that 
schools of education should develop significantly increased opportunities 
for postdoctoral fellowships that would enable young researchers to gain 
experience working in the field. As they do this, they will also have to nego
tiate with the powers that be in research universities concerning standards 
for tenure. Because tenure standards have traditionally placed a much 
higher value on original contributions to knowledge than on the applied 
value of one's research, they have often served as a disincentive, tending to 
prevent young scholars from engaging in design and development work. 
Perhaps following precedents for judging applied work in schools of engi
neering or architecture, faculties of education can begin to address this is
sue. 

Of course, to sketch a general program of research preparation is much 
easier than designing curricula in detail. Designing actual curricula will be 
enormously difficult. And that is the point I would like to make in conclu
sion. To do all that I have suggested needs doing will present challenges to 
every person and every institution involved in education research. It will re
quire that researchers rethink the ways they conceive and do research. It 
will necessitate even more deliberate efforts than exist today to articulate 
common norms and standards. It will demand that funders operate differ
ently. It will make it necessary for schools of education to revamp their doc
toral programs. 

As a historian of education, I have sometimes toyed with the idea of writ
ing a history of failed efforts to mobilize a Flexner-like revolution in educa-
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tion. These began in 1920 when the Carnegie Foundation published a bulle
tin entitled The Professional Preparation of Teachers for American Public 
Schools. Attempts to raise standards of training in education continued with 
J. B. Conant's The Education of American Teachers, which appeared in 1963. 
They were carried forward again by a study Charles E. Silberman did for the 
Carnegie Corporation of New York about "the education of educators," 
which was eventually published, in 1970, as Crisis in the Classroom: The Re
making of American Education. Representing only a very few of the high 
points of a continuing refrain, none of these works have had the desired ef
fect. What, then, will it take to develop the research methods, norms, and 
standards, the infrastructure, and the research training we need to deliver 
instruction with sufficient power to help all children master the knowledge 
and skills they need to be productive workers, effective citizens, and satis
fied human beings? I suspect that rather than a single dramatic report, it 
will take steady, determined work on the part of people like all of us in this 
room. We face huge challenges in education, but none so huge that they 
cannot be surmounted. 
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The No Child Left Behind Act of 2001 (NCLB, 2002), which amends the Ele
mentary and Secondary Act of 1965, is a law that provides billions of dollars 
in federal aid for a wide range of educational programs. As was noted by 
Feuer, Towne, and Shavelson (2002), NCLB "exalts scientific evidence as the 
key driver of education policy and practice" (p. 4). Indeed, "scientifically 
based research" is one of the dominant themes in the law. Provisions 
throughout the law require states and districts to demonstrate that funds 
obtained under the law will be spent on programs that are supported by 
scientifically based research. In the realm of education, this emphasis on 
scientific evidence is unprecedented. 

Accountability also has a prominent role in NCLB: "The passage of the 
NCLB Act marked a significant shift in Federal educational policy from an 
emphasis on standards and assessments to an emphasis on accountability
school, district, and state accountability for students' academic achievement 
such that all students reach, at least a minimum, proficiency on the States 
academic achievement standards and the State academic assessments by 
2013- 14" (Marion et al. , 2002, p. 5, emphasis in the original). The demonstra
tion of adequate yearly progress (A YP) by schools and school districts is a 
key component of the accountability requirements in NCLB for schools and 
districts receiving Title I funds. States are required to define A YP for the 
state, school districts , and schools in a way that enables all students to 
meet the state's student achievement standards by 2013-2014. 

21 
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In keeping with the stress on scientifically based research, NCLB re
quires states to develop accountability systems that are "valid and reli
able." The A YP definitions must apply "the same high standards of aca
demic achievement to all public elementary school and secondary school 
students in the State"; must be "statistically valid and reliable"; and must re
sult in "continuous and substantial academic improvement for all students" 
(NCLB, § llll(b )(2)(C)(ii-iii)). Furthermore: 

[The AYP definitions] must include separate annual measurable objectives 
for continuous and substantial improvement in both mathematics and read
ing/language arts for all students considered as a whole as well as for each of 
the following specific subgroups of students: students who are economically 
disadvantaged, students from major racial and ethnic groups, students with 
disabilities, and students with limited English proficiency. (Department of Ed
ucation, 2002) 

VALID AND RELIABLE 

The terms valid and reliable are almost redundant in everyday usage and 
are interpreted to mean trustworthy or accurate. Distinctions are made in 
scientific uses of the two terms by measurement specialists, however. Reli
ability refers to the consistency or replicability of measurements. Validity, 
the more important of the two concepts, refers to the degree to which infer
ences and interpretations of measur.ement results are justified by support
ing evidence. Thus to say that A YP definitions must be reliable implies that 
they should result in consistent classifications of schools as meeting or fail
ing to meet A YP targets . Consistency of classification is highly dependent 
on the number of students that enter into the determination of A YP for a 
school. The reliability of A YP will be lower for small schools than for large 
schools (Hill & DePascale, 2003; Linn & Haug, 2002). Consequently, small 
schools will tend to show uneven results from year to year, so that a small 
school that meets its A YP target in one year may fail to do so the next, not 
because instruction has become less effective but because of the low reli
ability of the results due to the chance variation in the achievement level 
for small groups of students in a given grade from one year to the next. 

The reliability will also be lower for schools where A YP must be re
ported for multiple subgroups of students than for schools with the same 
total number of students, but without subgroups for which results must be 
separately reported (Hill & DePascale, 2003; Kane, Staiger, & Geppert, 2002). 
Thus, the reliability of A YP results will be considerably lower for an inte
grated school with, say, 200 students in Grades 3 through 5 comprising 
roughly equal numbers of African American, Hispanic, and White students 
than for a school with the same total number of students that belong to a 
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single racial/ethnic group. This is so because of the requirement that a 
school meet A YP targets not only for the total group of students, but for 
each of the subgroups for which separate reporting is required. 

Unreliable determinations of the A YP status of a school certainly under
mine the validity of the inferences that are based on A YP results. The infer
ence that there was a decline in instructional quality in a small school that 
exceeded its A YP target by a comfortable margin in 2003, but failed to meet 
its goal in 2004 is not justified, and therefore invalid, if the result can be at
tributed to low reliability. In other words, reliability is a necessary condi
tion for validity. A high level of reliability does not guarantee an adequate 
degree of validity, however. The reliability may be sufficiently high, for ex
ample, to be quite certain that the School A met its A YP target whereas 
School B did not. That is, the classification of the two schools as meeting 
and failing to meet A YP targets is dependable and would likely be repli
cated with another cohort of students in another year. Inferences about the 
two schools, however, may or may not be valid. Evidence may or may not 
support the inference that the instructional program in School A is good 
and that students are making good gains in achievement. Similarly, the in
ferences that the instructional program in School B needs improvement or 
that only small gains in achievement are being made by students in School 
B may or may not be justified. Some specific examples may help clarify the 
fact that reliable determination of the A YP status of schools is insufficient 
for assuring valid inferences about schools and student achievement. 

DEFINITIONS OF AYP 

Some additional details about the definition of A YP and A YP targets are 
needed in order to illustrate some of the features of A YP that affect the va
lidity of inferences about schools based on A YP results. In order to track 
their AYP toward the goal of 100% proficient or above by 2013- 2014, states 
have to define percentage proficient or above starting points. The starting 
point for each subject (reading/language arts and mathematics) is defined 
to be equal to the higher of the following two values: (a) the percentage of 
students in the lowest scoring subgroup who achieve at the proficient level 
or above; and (b) "the school at the 20th percentile in the State, based on 
enrollment, among all schools ranked by the percentage of students at the 
proficient level" (NCLB, § 1111 (b )(2)(E)(ii)). In most cases the latter value 
will be the higher one and will define the starting point. 

Once a state has established an A YP starting point, it must then set inter
mediate goals for A YP that will ensure that all students meet the state's def
inition of proficient achievement by 2013- 2014. The intermediate goals must 
"increase in equal increments over the period covered by the State's time-
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line, ... provide for the first increase to occur in not more than 2 years, . . . 
[and] provide for each following increase to occur in not more than 3 
years" (NCLB, § 1111 (b )(2)(H)). The equal-increments provision has been 
interpreted by the U.S. Department of Education (2002) in a way that allows 
states to vary the number of years between constant increments in the per
centage of students at the proficient level or above. Thus, two states that 
have the same starting points and 2013- 2014 goals may set different inter
mediate goals, as is illustrated in Fig. 2.1 for States X and Y. The straight-line 
definition of intermediate goals shown for State X is the pattern that was 
presented by the U.S. Department of Education to illustrate the setting of in
termediate goals. It is more common, however, for a state to elect to adopt 
a pattern of A YP goals that is similar to that shown for State Y. That is, AYP 
growth functions are specified that have increments that occur every 3 
years until 2010, after which increments are required every year, thereby 
postponing until later years gains that have to be realized every year. 

There is considerable evidence that gains in student performance on the 
tests tend to be greatest in the first few years after they have been intro
duced as part of an accountability system and then taper off in later years. 
That is, the pattern of improvement in percentage of students scoring at the 
proficient level or above is a trend line that shows a decelerating rate of im
provement over years rather than the accelerating curves that a number of 
states have adopted for the A YP intermediate goals between 2002 and 2014. 
Thus, it can be anticipated that the A YP goals, which are likely to be hard to 
meet in the early years, will become increasingly difficult to meet in the out 
years of the program. 
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FIG. 2.1. Intermediate AYP percentage-proficient goals for two states with the 
same A YP starting po ints . 
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STATE-TO-STATE VARIABILITY IN AYP GOALS 

Because states have their own assessments and establish their own defini
tions of proficient achievement, the starting points for states are radically 
different from state to state. Although some states have yet to define their 
starting points because they are in the process of introducing new assess
ments, starting points expressed as the percentage of students at the profi
cient level or above are available on state department of education Web 
sites for more than half the states. Starting points for Grade 4 mathematics 
assessments that are specified on the Web sites of 34 states range from a 
low (most stringent standard) of 8.3% proficient or above in Missouri to a 
high (most lenient standard) of 79.5% in Colorado. The corresponding range 
for mathematics assessments for the 34 states at Grade 8 is from 7% in Ari
zona to 74.6% in North Carolina (Linn, 2003b; Olson, 2003). 

I doubt that anyone would believe that mathematics achievement is that 
much better in Colorado than in Missouri at Grade 4. Nor is the difference in 
starting point percentage proficient or above at Grade 8 a reflection of 
vastly better mathematics achievement in North Carolina than in Arizona. 
Instead, the huge differences in starting points reflect radically different 
definitions of proficient achievement in the different states. It is clear that 
valid inferences cannot be made about the relative proficiency of students 
in different states based on comparisons of percentage proficient statistics 
from state assessments employing such widely discrepant definitions of 
proficient achievement. Furthermore, the goals of 100% proficient by 2013-
20141ack comparability across states due to the different definitions of pro
ficient student achievement. 

The starting points and intermediate year percentage proficient or above 
A YP goals for the Grade 4 mathematics assessments for Colorado and Mis
souri are displayed in Fig. 2.2. A similar display is provided in Fig. 2.3 for the 
Grade 8 mathematics assessments for Arizona and North Carolina. As can 
be seen in the figures, all four states adopted a pattern of intermediate 
goals that follow a pattern similar to that shown in Fig. 2.1 for State Y. Be
cause of the low percentage proficient or above starting points for Missouri 
and Arizona, the increments required in years with the big changes are nec
essarily quite large in comparison to the increments required for Colorado 
and North Carolina where the percentage proficient starting points are 
quite high. 

From a comparison of the intermediate A YP goal lines for Colorado and 
Missouri in Fig. 2.2, and of Arizona and North Carolina in Fig. 2.3, it is evident 
that meeting A YP goals in any given year will mean quite different things for 
the two states involved in each comparison. Admittedly, the four states rep
resent the extremes in terms of high and low percentage proficient A YP start
ing points at each grade level. Nonetheless, it seems clear that valid compari-
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2014 

sons across states will not be possible from the state assessment and per
cent proficient results reported under NCLB by each state. 

NCLB does require states to participate in state administrations of the 
National Assessment of Educational Progress (NAEP) in reading and mathe
matics at Grades 4 and 8 in every other year starting in 2003. The law does 
not say what use will be made of the NAEP results , but there is some sense 
that they will be used to provide some kind of benchmark against which the 
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state results can be compared. In other words, NAEP will provide an exter
nal check on the validity of the reported percentage proficient or above 
and on the changes in those percentages over the next few years. 

Because Arizona and North Carolina both participated in the 2000 NAEP 
mathematics assessments, it is possible to get some foreshadowing of the 
use of NAEP results as a benchmark. At Grade 8 the percentage of students 
scoring at the proficient level or above on the 2000 NAEP mathematics as
sessment was somewhat higher in North Carolina (30%) than in Arizona 
(21%) (Braswell et al., 2001). The difference on NAEP is much smaller, how
ever, than the difference in the Grade 8 mathematics starting points for 
NCLB for these two states. Arizona's starting point of 7% proficient or above 
is 14 points lower than the Arizona Grade 8 percentage proficient or above 
in mathematics on NAEP in 2000, whereas North Carolina's Grade 8 mathe
matics starting point of 74.6% is almost 45% higher than the percentage of 
students who were proficient or above on the 2000 Grade 8 NAEP mathe
matics assessment. 

Colorado did not participate in the 2000 NAEP mathematics assessment 
so comparisons similar to those for Arizona and North Carolina are not pos
sible for 2000. Both Colorado and Missouri did, however, participate in the 
Grade 4 NAEP mathematics in 1996. In 1996 the percentage of students scor
ing at the proficient level or higher in mathematics at Grade 4 was 22% in 
Colorado and 20% in Missouri-a difference of only 2%, which is tiny in com
parison to the difference of 71 % in their Grade 4 mathematics starting 
points for NCLB (Shaughnessy, Nelson, & Norris, 1997). It is also worth not
ing that the improvements in the percentage of students performing at the 
proficient level or above provides another sharp contrast with the in
creases that have been realized on NAEP. The percentage proficient or 
above A YP goal for Grade 4 mathematics increases from the 8.3% starting 
point in 2002 to an intermediate goal of 31.1% in 2006-an increase of 22.8 
percentage points in 4 years. Missouri participated in the Grade 4 NAEP 
mathematics assessment in 2000 as well as in 1996. From 1996 to 2000 the 
percentage of Grade 4 students in Missouri who were at the proficient level 
or higher increased by 3 percentage points (from 20% to 23%) (Braswell et 
al., 2001). Rapid acceleration of the gains in percentage of students perform
ing at the proficient level or above will clearly be needed for the goals to be 
met not only in Missouri, but in other states as well (Linn, 2003a). Changes 
in the percentage of students at the proficient level or above on NAEP will 
provide a check on the validity of the increases reported by states. 

USING AYP RESULTS TO COMPARE SCHOOLS 

It seems clear that it will be difficult to make valid comparisons of states 
based on their A YP results. But what about the validity of within-state com
parisons of schools or school districts? Are valid inferences likely to be 
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made about the quality of the instructional programs in schools? These 
questions are of fundamental importance to schools and districts that will 
face sanctions if they fail to meet A YP goals. Schools that fail to meet A YP 
goals for two consecutive years are placed in school improvement pro
grams and the district must offer public school choice within the district. If 
the school fails to meet A YP goals the year after it is placed in school im
provement, the district must provide supplemental services and technical 
assistance, which scientifically based research has shown to be effective. If 
the school still fails to meet A YP goals for the fourth consecutive year, it is 
subject to corrective action, which may include the replacement of staff. 
The school would be restructured in the following year if the school still did 
not meet A YP goals for a fifth consecutive year. 

The solid line in Fig. 2.4 shows the percentage proficient or above A YP 
goal line that is similar to a fairly typical state. Also shown by the dashed 
lines are the percentage proficient or above results for three hypothetical 
schools. School A is a school where students have very low achievement 
with only 5% proficient or above in 2002, but where there is a steady and 
substantial increase in percentage of students who are proficient or above. 
Because School A has such a low starting point, it never reaches the A YP 
goals set by the state and would be subject to sanctions starting in 2004. In
deed, it would have to be reconstituted in 2007 despite the steady increase 
in the achievement of its students. School B just barely exceeds the state 
starting point in 2002 and has a steady, but more modest increase than 
School A in the percentage of students performing at the proficient level or 
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FIG. 2.4. Trends for three schools in comparison to state percentage proficient 
or above A YP goals. 
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