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PREFACE 

One of the most vexing problems facing middle and secondary school teachers 
today is that many students come into their classrooms without the requisite 
knowledge, skills, or disposition to read and comprehend the materials placed 
before them. In an effort to inform the U.S. Department of Education's Office of 
Educational Research and Improvement (OERI) on ways to improve the quality 
and relevance of education research and development, RAND convened 14 ex- 
perts with a wide range of disciplinary and methodological perspectives in the 
field of reading. The RAND Reading Study Group (RRSG) was charged with 
proposing strategic guidelines for a long-term research and development pro- 
gram supporting the improvement of reading comprehension. This report is the 
product of that group's efforts and of the valuable commentary provided by 
various members of the reading research and practice communities. 

This report should be of interest to those involved with the planning of educa- 
tion research and development (R&D) programs by public and private agencies, 
and it should also be of interest to researchers who study reading instruction 
and practitioners who teach reading. 

This report is the first in a series of three RAND reports dealing with the topic of 
education R&D. The second report, scheduled for draft publication in summer 
2002, will propose an R&D program for mathematics education and the third 
report, scheduled for draft publication in fall 2002, will address R&D manage- 
ment issues. 

Funding for the RRSG research was provided under a contract with OERI. The 
research was carried out under the auspices of RAND Education and the 
Science and Technology Policy Institute (S&TPI), a federally funded research 
and development center sponsored by the National Science Foundation and 
managed by RAND. 
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EXECUTIVE SUMMARY 

Recent research on reading instruction has led to significant improvements in 
the knowledge base for teaching primary-grade readers and for ensuring that 
those children have the early-childhood experiences they need to be prepared 
for the reading instruction they receive when they enter school. Nevertheless, 
evidence-based improvements in the teaching practices of reading comprehen- 
sion are sorely needed. Understanding how to improve reading comprehension 
outcomes, not just for students who are failing in the later grades but for all stu- 
dents who are facing increasing academic challenges, should be the primary 
motivating factor in any future literacy research agenda. 

In 1999, the Office of Educational Research and Improvement of the U.S. 
Department of Education charged the RAND Reading Study Group (RRSG) with 
developing a research agenda to address the most-pressing issues in literacy. 
The decision to focus this research agenda proposal on reading comprehension 
in particular was motivated by a number of factors: 

• All high school graduates are facing an increased need for a high degree of 
literacy, including the capacity to comprehend complex texts, but compre- 
hension outcomes are not improving. 

• Students in the United States are performing increasingly poorly in 
comparison with students in other countries as they enter the later years of 
schooling when discipline-specific content and subject-matter learning are 
central to the curriculum. 

• Unacceptable gaps in reading performance persist between children in 
different demographic groups despite the efforts over recent decades to 
close those gaps; the growing diversity of the U.S. population will likely 
widen those gaps even further. 

• Little direct attention has been devoted to helping teachers develop the 
skills they need to promote reading comprehension, ensure content learn- 
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ing through reading, and deal with the differences in comprehension skills 
that their students display. 

• Policies and programs (e.g., high-stakes testing, subject-related teacher 
credentialing, literacy interventions) intended to improve reading compre- 
hension are regularly adopted, but their effects are uncertain because the 
programs are neither based on empirical evidence nor adequately evalu- 
ated. 

The RRSG believes that a vigorous, cumulative research and development pro- 
gram focused on reading comprehension is essential if the nation is to address 
these education problems successfully. Current research and development ef- 
forts have been helpful in addressing such problems, but those efforts are lim- 
ited in their funding, unsystematic in their pursuit of knowledge and improved 
teaching practice, and neglectful of strategies for taking evidence-based prac- 
tices to scale. 

The program of reading research that the RRSG is proposing fits into the larger 
context of research on reading in the United States. The Interagency Education 
Research Initiative—funded jointly by the National Science Foundation, OERI, 
and the National Institute of Child Health and Human Development—is spon- 
soring efforts that bring early research to scale with some emphasis on the use 
of technology. Thus, the reading research program proposed by the RRSG seeks 
to fill any gaps left by the existing research efforts, while being coherently or- 
ganized around a central set of issues facing practitioners.1 

In this report, the RRSG characterizes reading comprehension in a way that the 
group believes will help organize research and development activities in the 
domain of reading comprehension. This characterization builds on the current 
knowledge base on reading comprehension, which is sizeable but sketchy, un- 
focused, and inadequate as a basis for reform in reading comprehension in- 
struction. Research has shown that many children who read at the third-grade 
level in grade 3 will not automatically become proficient comprehenders in 
later grades. Therefore, teachers must teach comprehension explicitly, begin- 
ning in the primary grades and continuing through high school. Research has 
also shown that a teacher's expertise makes a big difference in this effort; yet, 
few teachers receive adequate pre-service preparation or ongoing professional 
development focused on reading comprehension. Finally, research has also 
shown that improving reading comprehension and preventing poor reading 
outcomes require measuring outcomes at every stage of learning. 

^he term practitioners in this report refers to all school district staff, including teachers, principals, 
and district administrators and also tutors and any other individuals implementing education as 
opposed to conducting research on it. 
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Therefore, the RRSG proposes three specific domains as having the highest pri- 
ority for further research: instruction, teacher preparation, and assessment. In 
making this proposal, the RRSG emphasizes the need for research that builds 
on previous research findings about reading comprehension, contributes to 
better theories of reading development, and produces knowledge that is usable 
in both classrooms and policymaking arenas. 

Within the federal agencies that are collectively responsible for carrying out re- 
search and development related to literacy, the capability to plan, manage, and 
execute the program envisioned by the RRSG is not well developed. This is par- 
ticularly true within the Office of Education Research and Improvement (OERI), 
the agency that has the clearest mandate for addressing the problems outlined 
in this report. Thus, in addition to suggesting a structure and broad priorities 
for a program of research, the RRSG also suggests principles that might improve 
the management of the program. 

A HEURISTIC FOR THINKING ABOUT READING COMPREHENSION 

Learning to read well is a long-term developmental process. At the end point, 
the proficient adult reader can read a variety of materials with ease and interest, 
can read for varying purposes, and can read with comprehension even when 
the material is neither easy to understand nor intrinsically interesting. The 
RRSG's thinking about reading comprehension was informed by a vision of 
proficient readers who are capable of acquiring new knowledge and under- 
standing new concepts, are capable of applying textual information appropri- 
ately, and are capable of being engaged in the reading process and reflecting on 
what is being read. 

The RRSG began its thinking by defining the term reading comprehension as the 
process of simultaneously extracting and constructing meaning through inter- 
action and involvement with written language. It consists of three elements: the 
reader, the text, and the activity or purpose for reading. The RRSG developed a 
heuristic to show how these elements interrelate in reading comprehension, an 
interrelationship that occurs within a larger sociocultural context that shapes 
and is shaped by the reader and that interacts with each of the elements itera- 
tively throughout the process of reading. This idea is illustrated in Figure S.l. 

The Reader 

The reader brings to the act of reading his or her cognitive capabilities 
(attention, memory, critical analytic ability, inferencing, visualization); motiva- 
tion (a purpose for reading, interest in the content, self-efficacy as a reader); 
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Figure S. 1— A Heuristic for Thinking About Reading Comprehension 

knowledge (vocabulary and topic knowledge, linguistic and discourse knowl- 
edge, knowledge of comprehension strategies); and experiences. 

These attributes vary considerably among readers (inter-individual differences) 
and vary even within an individual reader as a function of the particular text 
and activity (intra-individual differences). Although considerable research has 
shown that each of these attributes relates to comprehension outcomes, the 
education field knows very little about how to most effectively enhance those 
attributes instructionally. Nor does the education field know how to limit the 
particular challenges that second-language readers face due to those readers' 
limited vocabulary and linguistic knowledge, nor do educators know how to 
build on those readers' first-language comprehension abilities. 
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The Text 

The features of any given text have a large impact on comprehension. While 
reading, the reader constructs various representations of the text that are im- 
portant for comprehension. Those representations include the surface code (the 
exact wording of the text), the text base (idea units representing the meaning of 
the text), and the mental models (the way in which information is processed for 
meaning) that are embedded in the text. Electronic text presents particular 
challenges to comprehension (e.g., dealing with the non-linear nature of 
hypertext), but it also offers the potential to support comprehension by 
providing hyperlinks to definitions of difficult words or other supplementary 
material. 

Thirty years ago, children were assigned specific readings that were crafted for 
instructional purposes, or they were exposed to a select group of books in the 
narrative, descriptive, expository, or persuasive genres. We now live in a society 
that is experiencing an explosion of alternative texts that vary widely in content, 
reading levels, and genre. These texts incorporate multimedia and electronic 
options and are geared to a variety of cultures and groups. The sheer volume of 
reading choices makes it much more difficult for teachers to select appropriate 
texts for individual readers. Research that would identify reader capabilities and 
limitations more precisely and that would chart the impact of different text fea- 
tures on readers with varying capabilities would offer teachers considerable 
help in understanding the reading comprehension phenomenon. 

The Activity 

The reading activity involves one or more purposes or tasks, some operations to 
process the text, and the outcomes of performing the activity, all of which occur 
within some specific context. The initial purpose for the activity can change as 
the reader reads. That is, a reader may encounter information that raises new 
questions and makes the original purpose insufficient or irrelevant. Processing 
the text involves decoding the text, higher-level linguistic and semantic 
processing, and self-monitoring for comprehension—all of which depend on 
reader capabilities as well as on the various text features. Each element of text 
processing has varying degrees of importance depending on the type of reading 
being done, such as skimming (getting the gist of the text) or studying (reading 
the text with the intent of retaining the information for a period of time). 
Finally, the outcomes of reading are part of the activity. The outcomes can 
include an increase in knowledge, a solution to some real-world problem, 
and/or engagement with the text. However, these outcomes may or may not 
map directly to the reader's initial purpose in reading. 
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The long-term outcomes of reading—improved reading comprehension ability, 
increased knowledge, and engagement with the text—are of the greatest direct 
relevance to educators. One of the nation's highest priorities should be to de- 
fine the instructional practices that generate long-term improvements in learn- 
ers' comprehension capacities and thus promote learning across content areas. 

The Context 

When one thinks of the context in which reading is taught, the first thing that 
comes to mind is the classroom. But the learning process for reading takes 
place within a context that extends far beyond the classroom. In fact, differ- 
ences among readers can, to some extent, be traced to the varying sociocultural 
environments in which children live and learn to read. Learning and literacy are 
viewed partly as cultural and historical activities, not just because they are ac- 
quired through social interactions but also because they represent how a spe- 
cific cultural group or discourse community interprets the world and transmits 
information. If the education community is to ensure universal success in 
reading comprehension, those in the community must understand the full 
range of sociocultural differences in communicative practices. Sociocultural 
differences are often correlated with group differences. Groups may be identi- 
fied by income, race, ethnicity, native language, or neighborhood. Substantial 
research considers group membership apart from sociocultural differences, but 
further research is needed regarding the relationship between membership in 
certain groups and reading comprehension. 

ELEMENTS OF A RESEARCH AND DEVELOPMENT PROGRAM 

The need for research in reading comprehension is critical and the possibilities 
for research topics in this area are nearly endless. The mission of improving 
reading comprehension outcomes is too important to leave to laissez-faire re- 
search managers. The research community needs to set an agenda that defines 
the most serious problems and prioritizes the needed research. 

The RRSG has made recommendations for a research agenda and developed 
criteria for prioritizing the potential projects and evaluating proposals. First and 
foremost, the research should yield knowledge that is practical and usable in 
classrooms and in guiding educational policy. A potential project should be 
judged not only by its methodological rigor but also by its capacity to generate 
improvements in classroom practices, enhance curricula, enrich teacher prepa- 
ration, and produce more-informative assessments of reading comprehension. 
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A research program that incorporates a range of quantitative and qualitative 
methodologies is essential to ensure rigor in answering the research questions 
and to generate practical and useful knowledge. 

Projects should build on existing research when possible. For example, a sub- 
stantial body of existing research about the development of word reading 
among primary-age children has contributed to successful interventions for 
children who experience difficulties in reading. Clearly, the reading-outcomes 
benefits that accrue from improved instruction in word reading will be limited 
if children do not also have access to improved instruction in vocabulary, oral 
language production, writing, text analysis, and other high-level operations that 
contribute to comprehension. 

An educational research program must address widespread doubts concerning 
the quality, relevance, and usability of educational research. High-quality re- 
search efforts should be long-term and cumulative. And we as researchers 
should create links across the now-distinct subfields and subgroups of research 
in this field. One way to reach this goal is through well-designed proposal- 
review procedures that contribute to the task of forming a community of re- 
searchers linked by their common intellectual focus. Collaboration also pro- 
vides a healthy forum for quality control and the judicious use of resources. 

In drafting an agenda for a research and development program, the RRSG out- 
lined key research questions that should be addressed within each of the three 
high-priority domains of comprehension research—instruction, teacher prepa- 
ration, and assessment. 

An Agenda for Research on Reading Instruction 

Good instruction is the most powerful means of promoting the development of 
proficient comprehenders and preventing reading comprehension problems. A 
good teacher makes use of practices that employ his or her knowledge about 
the complex and fluid interrelationships among readers, texts, purposeful ac- 
tivities, and contexts to advance students' thoughtful, competent, and moti- 
vated reading. Instructional research must acknowledge the complexity of these 
interrelationships if it is to generate knowledge that is usable in real-life class- 
rooms. 

Given what is already known about how students learn to read and reading in- 
struction, the RRSG identified some urgent questions related to reading in- 
struction that need to be answered, such as: 
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• Would simply increasing the amount of time devoted to comprehension 
instruction while continuing to use practices that are currently in place im- 
prove outcomes? 

• How does the teaching community ensure that all children have the vo- 
cabulary and background knowledge they need to comprehend certain 
content areas and advanced texts? 

• How can excellent, direct comprehension instruction be embedded into 
content instruction that uses inquiry-based methods and authentic reading 
materials? 

• How do national, state, and local policies and practices facilitate or impede 
the efforts of teachers to implement effective comprehension instruction? 

Teacher Preparation and Professional Development in Reading 
Comprehension 

Regardless of the quantity and quality of research-based knowledge about 
comprehension, students' reading achievement will not improve unless teach- 
ers use that knowledge to improve their instruction. There is a good reason to 
look closely at this issue: Researchers find that most teachers, even those who 
say they use reform models, still rely primarily on traditional practices. Other 
researchers point to the importance of teacher quality as a critical variable in 
student achievement. 

In this report, the RRSG has provided a few ideas about how to enlist teachers to 
support reform efforts, how to enhance their capacity to contribute to reform 
efforts, and how to engage them in reshaping reform efforts in response to their 
experiences with enacting reform. The RRSG believes that teachers must be 
front and center in discussions about how to improve comprehension instruc- 
tion in schools today. 

Research has shown that well-designed teacher preparation programs have a 
positive effect on reading outcomes. But some critical questions have not been 
answered by the research. For example: 

• What knowledge base (e.g., regarding language development, sociolinguis- 
tics, multiculturalism, reading development) do teachers need to provide 
effective reading comprehension instruction? 

• What is the relative power of various instructional delivery systems (e.g., 
field-based experiences, video-based cases, demonstration teaching, mi- 
croteaching) for helping teachers acquire the knowledge and skills they 
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need to successfully teach comprehension with students of different ages 
and in different contexts? 

We know that the expertise of the teacher matters a lot to reading instruction 
outcomes, but several questions still need to be addressed in the area of teacher 
expertise. For example: 

• What content (declarative and procedural knowledge about readers, text, 
tasks, and contexts) and sequencing of content are present in effective pro- 
fessional development programs? 

• What are the critical components of professional development that lead to 
effective instruction and sustained change in teachers' practices? 

Assessment of Reading Comprehension 

All of the research recommended by the RRSG depends on having better in- 
struments for assessing reading comprehension. The impact of assessment on 
instruction constitutes a research agenda of its own, particularly in the current 
era of accountability-oriented education reform. A system of reading compre- 
hension assessment should reflect the full array of important comprehension 
outcomes and a research program should establish appropriate levels of perfor- 
mance for children of different ages and grades based on those outcomes. With- 
out research-based benchmarks defining adequate progress in comprehension, 
we as a society risk aiming far too low in our expectations for student learning. 

The RRSG proposes an approach to assessment that differs from current ap- 
proaches in that it is based on an appropriately rich and elaborated theory of 
reading comprehension. The assessment procedures in this approach will be 
fluid, and they will change as more is learned from the research. More value will 
be placed on their usefulness for improving instruction. And because compre- 
hensive assessment systems can place significant time demands on students 
and teachers, the education community has an obligation to develop assess- 
ments that are an integral part of and supportive of instruction, rather than lim- 
ited to serving the needs of researchers. 

Teachers who are interested in improving their instruction need reliable and 
valid assessments that are closely tied to their curricula so that they can identify 
those students who are learning and those who need extra help. The compre- 
hension assessments that are widely used today focus heavily on only a few 
tasks and thus may inadvertently limit the reading curriculum to preparation 
for those few tasks. Knowledge, application, and engagement are all critical 
outcomes of reading with comprehension; assessments that reflect all three of 
these outcomes are needed. 
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Several key questions about assessment follow: Given this analysis, two impor- 
tant questions about assessment need to be answered: 

• What would it take to design valid and reliable measures of student self- 
regulated strategic reading that teachers can administer in the classroom to 
inform their instructional decisions and to identify children who may need 
additional instruction? 

• What would it take to design measures of reading comprehension that are 
sensitive to instructional interventions as well as to specific forms of read- 
ing instruction for all readers? 

RECOMMENDED IMPROVEMENTS TO MAKE THE PROPOSED 
RESEARCH PROGRAM FEASIBLE 

For the RRSG's proposed research program to develop to the point that it can 
actually improve comprehension outcomes, the research program infrastruc- 
ture will need to be improved in a number of ways: 

• The research program will require substantial, long-term funding that is 
sustained across administrations and political constituencies. 

• The program will require intellectual leadership that extends over a sub- 
stantial period of time and that is insulated from political influence. 

• The program will be sustainable only if procedures for synthesizing knowl- 
edge across the various individual research activities are planned in ad- 
vance. 

• The program will require a cadre of investigators who are well trained for 
the research work. 

• Research solicitations must be thoughtful, scholarly, and responsive to the 
intellectual resources available within the research community. 

• The rigor and quality of the research review must be increased, a process 
that will require training reviewers and maintaining a systematic review 
system. 

The program of research and development that we outline would require 
funding resources beyond those currently available to the Department of 
Education. The current expenditures on education research and development 
(R&D) are only 0.3 percent of the total national expenditures for K-12 educa- 
tion, a percentage far less than that devoted to R&D in other fields, such as 
health. The RRSG believes that the investment in education R&D should be 
gradually expanded to 2 to 3 percent of the total expenditures for K-12 educa- 
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tion, a figure comparable to that in other fields. The additional R&D dollars 
would enormously enhance the value of the funds that are already being ex- 
pended on school improvement, special education, bilingual education, pro- 
fessional development, and curriculum development. As such, the additional 
dollars spent on R&D will represent a productive investment in the education of 
the nation's schoolchildren. 
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Chapter One 

INTRODUCTION 

This report presents a proposed reading research agenda drafted by the RAND 
Reading Study Group (RRSG). It addresses issues that the community of reading 
researchers urgently needs to address over the next 10 to 15 years. As a basis for 
the proposed agenda, this report maps the fields of knowledge that are relevant 
to the goal of improving reading outcomes and identifies some key areas in 
which research would help the education community reach that goal. The ma- 
jor challenges in the area of reading education include understanding how chil- 
dren learn to comprehend the material they are reading, how to design and de- 
liver instruction that promotes comprehension, how to assess comprehension, 
and how to prevent poor comprehension outcomes. This report outlines a re- 
search agenda that will help the education profession meet these challenges. 

STUDY METHODOLOGY 

RAND and the RRSG engaged a wide range of people in the development of this 
report. This level of input was intended to both expand the study group's 
thinking and contribute to the development of informed research and practice 
communities. The initial draft of this report was released in February 2001 and 
was widely distributed. The draft was also published on RAND's public 
Achievement for All website (www.rand.org/multi/achievementforall) along 
with external reviews from eight experts in reading research and practice. The 
website encouraged visitors to comment directly on the draft report and to par- 
ticipate in discussions about key issues related to reading. In addition, the draft 
report was the subject of discussion at many professional meetings. The RRSG 
used the public critiques to guide the Plan for Revision, a second version of the 
draft report, which was posted on the Achievement for All website in April 2001. 

This report incorporates both the ideas offered in the Plan for Revision and ad- 
ditional deliberation by the RRSG. It is intended to provide a baseline for future 
documents that the education field should regularly produce and revise over 
the course of a long-term program of research and development (R&D) for im- 
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proved reading comprehension. This report addresses the issue of promoting 
proficient reading, while focusing on the development of reading comprehen- 
sion and the capacity to acquire knowledge through reading. 

Various models of reading comprehension are supported by empirical evi- 
dence. However, the sizable gaps in the knowledge base make it difficult to 
choose among the models or to see how the models fit together to form a larger 
picture of proficient reading. Some of these gaps, furthermore, have real conse- 
quences for the capacity of the education community to improve reading out- 
comes. Thus, although research has provided some amount of knowledge 
about the domain of comprehension, it has been insufficient in providing a 
basis to redesign comprehension instruction. Addressing the gaps in the knowl- 
edge base will require, among other things, developing networks of communi- 
cation among researchers currently working in several different research tradi- 
tions relevant to comprehension. Closing the knowledge gap will also require 
working with teachers and teacher educators to build rigorous knowledge bases 
for both research and practice that are mutually accessible and usable. 

RESEARCH CHALLENGES 

What is the core challenge facing those in the field of research on proficient 
reading? It is the widely held belief that proficient reading is the natural, and 
perhaps inevitable, outcome when good reading instruction is available 
through grade 3. The core challenge is to help researchers, practitioners, and 
policymakers understand that marshaling the forces of both reading re- 
searchers and educators to ensure that all children are reading at the third- 
grade level by grade 3 is only the first step in promoting proficient reading. 
Some of those good third-grade readers will progress on their own to profi- 
ciency in reading, but many will not. Many will need explicit, well-designed in- 
struction in reading comprehension to continue making progress. Yet, we1 do 
not have an adequate research base for designing and implementing effective 
reading comprehension instruction. 

A core problem for researchers interested in the issue of reading comprehen- 
sion is the absence of an adequately rich set of theories and models to provide a 
coherent foundation for their work. This set of theories needs to be sufficiently 
complex to encompass the array of factors involved in proficient reading; si- 
multaneously, it needs to be informed by the multiple perspectives (including 
educational, cognitive, linguistic, sociolinguistic, discourse analytic, and cul- 
tural perspectives) that have been brought to bear in the design and conduct of 
literacy research. Considerable research has been directed at issues of reading 

hhe first-person plural when used in this report refers to the RRSG as a group. 
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comprehension, but those research efforts have been neither systematic nor 
interconnected. 

Thus, when a sixth-grade teacher turns to published research with the question 
"What should I do with my students who don't understand their history texts or 
can't learn from reading science texts?" no consensus answer is available. 
Teachers with such questions encounter only a partial knowledge base, and one 
that does not sufficiently acknowledge the exigencies of the classroom. 

Research-based knowledge about comprehension does not simultaneously at- 
tend to the demands of reading to learn during content-area instruction while 
still learning to read, and it does not incorporate responses to the reading pro- 
files of many of the students in today's classrooms. Given the enormous educa- 
tional importance of promoting both reading comprehension and learning 
among elementary and secondary students, it is crucial to organize what we 
know about these topics, define what we need to know, and pursue the research 
that will be most important for improving teacher preparation, classroom in- 
struction, and student achievement. 

The goal the RRSG set for itself, then, was to summarize the state of research 
and research-based practice in the field of reading comprehension as a pre- 
requisite to generating a well-founded agenda for future research that will in- 
form practice in this area. The proposed research agenda builds on a number of 
recent efforts to summarize the knowledge base in the field of reading. These 
efforts include the National Research Council report Preventing Reading 
Difficulties in Young Children (Snow, Burns, & Griffin, Eds., 1998); the report of 
the National Reading Panel, Teaching Children to Read: An Evidence-Based 
Assessment of the Scientific Research Literature on Reading and Its Implications 
for Reading Instruction (NRP, 2000); and the recently published edition of the 
Handbook of Reading Research (Kamil, Mosenthal, Pearson, & Barr, Eds., 2000). 
Given the availability of these and other older sources, the RRSG did not at- 
tempt an exhaustive synthesis of the knowledge base concerning reading and 
its implications for instruction and assessment of the general population; in 
many cases, the RRSG provides examples to support its claims instead of doc- 
umenting them comprehensively. Thus, the research agenda presented in this 
document should be seen as a stimulus to ongoing discussion rather than a 
summative statement. 

The program of reading research that the RRSG is proposing fits into the larger 
context of research on reading in the United States. Robust efforts funded in 
large part through the National Institute of Child Health and Human 
Development (NICHD) originally focused on beginning reading instruction but 
are now being expanded to include the literacy development of preschool-aged, 
adolescent, and adult literacy learners. The Office of Bilingual Education and 
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Minority Languages Affairs funded an initial study on bilingual readers, and 
NICHD together with the Department of Education's Office of Educational 
Research and Improvement (OERI) subsequently launched a substantial effort 
focused on analyzing the transfer from reading in Spanish to reading in English. 
Future funding will not be limited to Spanish-English bilingual readers. The 
Interagency Education Research Initiative (IERI)— funded jointly by the 
National Science Foundation, OERI, and NICHD—is funding efforts that bring 
early research to scale with some emphasis on the use of technology. Thus, the 
reading research program we propose seeks to fill gaps left by the existing re- 
search efforts, while being cohesively organized around a central set of issues 
facing practitioners. 

The remainder of this chapter presents the RRSG's motivation for its focus on 
reading comprehension and Chapter Two presents our formal definition of 
reading comprehension. Chapter Three examines the variability in each ele- 
ment of reading comprehension incorporated in our definition; the brief 
overviews of research included in Chapter Three are supplemented by 
Appendix A, in which the research base in each domain of reading comprehen- 
sion is more systematically reviewed. In Chapter Four, we justify and discuss 
the three critical components of a long-term research agenda for improving 
reading comprehension: classroom instruction, teacher preparation and pro- 
fessional development, and appropriate assessment. Finally, in Chapter Five, 
we discuss some strategies, criteria, and prerequisites for the successful pursuit 
of this agenda. 

THE ISSUES MOTIVATING THIS STUDY 

The proposed research agenda is built on a number of overarching issues of 
concern to the research and practice communities. 

The demand for literacy skills is high and getting higher. The U.S. economy to- 
day demands a universally higher level of literacy achievement than at any 
other time in history, and it is reasonable to believe that the demand for a liter- 
ate populace will increase in the future. An employment market with few blue- 
collar jobs but many service-related and information-based jobs is increasingly 
demanding high school graduation as the minimum educational credential for 
employment. Moreover, advanced vocational or academic training is a re- 
quirement now for a wide variety of positions that previously might have gone 
to high school dropouts. Thus, ensuring advanced literacy achievement for all 
students is no longer a luxury but an economic necessity. Using computers and 
accessing the Internet make large demands on individuals' literacy skills; in 
some cases, this new technology requires readers to have novel literacy skills, 
and little is known about how to analyze or teach those skills. 
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The level of reading skills remains stagnant. Reading scores of high school stu- 
dents, as reported by the National Assessment of Educational Progress (NAEP), 
have not improved over the last 30 years. Although mathematics scores have 
improved, reading scores stubbornly remain flat. In fact, the reading achieve- 
ment of grade 12 students has recently decreased significantly. With few excep- 
tions, indicators of achievement in states and school districts have shown no or 
only slow growth across grades in the past ten years. 

Further, in international comparisons of performance on reading assessments, 
U.S. 11th graders have placed very close to the bottom, behind students from 
the Philippines, Indonesia, Brazil, and other developing nations. This poor 
performance contrasts with rankings in grade 4, when U.S. students have 
placed close to the top in international comparisons. These findings confirm 
teachers' impressions that many students who read well enough in the primary 
grades confront difficulties with reading thereafter.2 

Reading comprehension instruction is often minimal or ineffective. Teachers 
often assume that students will learn to comprehend merely by reading. Al- 
though some will, many others will not. Teaching children to comprehend is 
challenging because reading is complex. Students who are good comprehen- 
ders use strategies in reading to learn new concepts, get deeply involved in what 
they are reading, critically evaluate what they read, and apply their new knowl- 
edge to solve practical as well as intellectual problems. But many students fail at 
doing these things. One problem is that classroom materials are often so diffi- 
cult to comprehend or uninteresting that many students cannot or will not read 
them. Moreover, comprehension instruction tends to be emphasized less in 
subject-matter classrooms where teachers are focused on content. Sometimes 
children miss early opportunities to learn because comprehension instruction 
is delayed until the later elementary grades, even though a focus on compre- 
hension is desirable from the very beginning of reading instruction. In the ab- 
sence of a consensus on standards for comprehension achievement and in- 
struction throughout the elementary, middle, and secondary grades, it would 
not be surprising if a child's access to excellent reading comprehension in- 
struction were not systematic or sustained. 

Reading instruction is seldom effectively integrated with content-area instruc- 
tion. Children need to read well if they are to learn what is expected of them in 
school beyond grade 3. Teaching in the content areas relies on texts as a major 

2The fall in rankings from grade 4 to grade 11 may reflect the fact that more U.S. students continue 
their education, so more students were included in the secondary education scores than were in- 
cluded in the primary school scores. However, the current insistence on "educating all students" 
implies that we cannot hide behind selection bias as an excuse for the poor performance of high 
school students. 
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source of instructional content. These texts are not designed as a context for 
comprehension instruction, but comprehension instruction that uses these 
texts may be crucial if students are to understand or learn from them. Content- 
area teachers presuppose adequate literacy skills among their students and they 
are typically not well prepared to teach students with below-average literacy 
skills, despite the aspiration voiced by noted educator Sterl Artley: "every 
teacher a teacher of reading." At the same time, specific reading comprehen- 
sion tasks must be mastered in the context of specific subject matter. Learning 
discipline-specific vocabulary words, text structures, methods, and perspectives 
involves acquiring both content knowledge and reading skills simultaneously. 
The relatively poor performance of U.S. middle school and secondary school 
students in comparisons of international science and reading scores likely re- 
flects in part their poor performance as readers. 

The achievement gap between children of different demographic groups per- 
sists. Attention to reading comprehension is crucial in a society determined to 
minimize the achievement gaps between European-American children and 
those from groups historically ill served in U.S. schools, between suburban and 
urban or rural children, and between middle-class and working-class children. 
NAEP scores, for example, show that 17-year-old African-American students 
score at the level of 13-year-old European-American students—a gap that has 
decreased only minimally in the past 20 years. This large and persistent gap in 
reading achievement in the later elementary and secondary grades relates to 
differences in achievement in other content areas and to differences in high- 
school dropout and college entrance rates. 

The explanations for these differences in reading achievement vary. Some por- 
tion of the gap may be explained by cultural and social issues, reflected in the 
increasing difficulty of making school-based literacy relevant to learners from 
some groups. For example, different readers interpret the reading task differ- 
ently in ways that are socially and culturally influenced, or are confronted with 
school-based definitions of literacy that are not congruent with those learned at 
home or in their local communities. A large portion of the gap in reading 
achievement can be related to the greater likelihood that Latino and African- 
American students are growing up in poverty and attending schools with fewer 
resources, fewer experienced teachers, and that have less of a focus on aca- 
demics. Members of some ethnic and racial groups, even if they are middle 
class, are less likely to have access to excellent instruction than are European- 
American children; they are also likely to face lower performance expectations 
from teachers and school administrators. 

Second-language students face particular challenges in the later grades when 
they are pushed beyond the simple second- and third-grade English texts. The 
texts they encounter in the later grades often incorporate sophisticated vocabu- 
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lary and complex linguistic and discourse structures that second-language 
speakers have not yet mastered. In addition, the greater amount of cognitive 
effort required when reading in a second language may discourage second- 
language learners from engaging in the reading practice they need to become 
more proficient. From a sociocultural perspective, both the process (the way in 
which the instruction is delivered and the social interactions that contextualize 
the learning experience) and the content (the focus of instruction) are of major 
importance in helping explain group differences in outcome. 

High-stakes tests are affecting reading comprehension instruction in unknown 
ways. The standards-based movement in education is an effort to improve 
schooling for all children by establishing clear achievement standards. Children 
are tested to provide information to parents, teachers, and schools about the 
degree of compliance with the standards. Increasingly, the failure to meet the 
standards is being associated with child-specific sanctions, such as retaining 
the child in grade or withholding a high school diploma. The achievement tests 
to which these high stakes are attached often reflect reading comprehension 
ability, even when the specific goal of the test is to assess knowledge in the 
content areas. The data available to date about the effect of high-stakes tests on 
student achievement are insufficient and conflicting. No research has ad- 
dressed how poor comprehenders are selectively affected either by the tests 
themselves or by the various consequences associated with them. 

The preparation of teachers does not adequately address children's needs for 
reading comprehension instruction. Research has shown that child outcomes 
are related to the quality of the instruction they receive, which in turn reflects 
teacher preparation and ongoing teacher professional development. Yet 
teacher preparation and professional development programs are inadequate in 
the crucial domain of reading comprehension, in part because the solid, sys- 
tematic research base that should provide a foundation for teacher preparation 
does not exist. 

Making good on the federal investment in education requires more knowledge 
about reading comprehension. Recent federal legislation focused on literacy 
has had as a major goal the introduction of instructional practices that are 
based on well-founded research. Efforts funded through the Reading Excellence 
Act (REA), for example, are focused on beginning reading instruction. However, 
a child who successfully develops beginning reading skills may not automati- 
cally become a skilled reader. Large numbers of children who have successfully 
acquired beginning reading skills later fall behind in their ability to deal with 
school reading tasks—a phenomenon that experienced teachers call the "fourth 
grade slump." Explicit instruction in reading comprehension is essential for 
many children to ensure their transition from beginning reading to reading 
proficiently. Presently, the research base necessary to inform teachers and 



8       Reading for Understanding 

schools about best practices for teaching reading in the post-primary grades is 
not adequately developed. The recent federal investment through the REA and 
its successor programs, Reading First and Early Reading First (totaling more 
than $5 billion over the next five years), will be lost unless the knowledge base 
on reading comprehension is further developed. 

MUCH IS ALREADY KNOWN ABOUT IMPROVING COMPREHENSION 

Given the overarching issues presented in this chapter, the task of developing a 
research agenda that will contribute to improved reading instruction may seem 
formidable. Nonetheless, we are encouraged by the fact that much is already 
known about addressing the practical challenges of improving reading com- 
prehension outcomes. 

First, research has provided some of the prerequisites to successful reading 
comprehension. For example, reading comprehension capacity builds on suc- 
cessful initial reading instruction and the fact that children who can read words 
accurately and rapidly have a good foundation for progressing well in 
comprehension. We know that children with good oral language skills (large 
oral vocabularies and good listening comprehension) and with well-developed 
stores of world knowledge are likely to become good comprehenders. We know 
that social interaction in homes and classrooms, as well as in communities and 
in the larger sociocultural context, enhances students' motivation and their 
participation in literate communities and helps form students' identities as 
readers, thus increasing their access to written text. We know that children who 
have had a rich exposure to literacy experiences are more likely to succeed. We 
know about several instructional practices that are related to good reading out- 
comes, although such knowledge is much more extensive for initial reading 
than it is for later reading. Finally, we know that instruction based on an appro- 
priate and well-articulated alignment between curriculum and assessment can 
improve performance in reading as well as in other areas. 

We also know about several approaches to education and to reading instruction 
that do not work. We know, for example, that many approaches to compen- 
satory education for socially, economically, and educationally disadvantaged 
groups do not promote success in reading comprehension. We know as well 
that identifying children as learning disabled, without offering specific instruc- 
tional treatments tailored to their individual needs, fails to generate reading 
comprehension gains. We know that current approaches to teaching second- 
language learners, whether in English as a Second Language (ESL), bilingual, or 
all-English settings, often do not address the particular challenges of reading 
comprehension. 
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We know that teaching is so complex that the current teacher education pro- 
grams cannot adequately prepare novice teachers to engage in practice that re- 
flects the existing knowledge base about reading. We know that this situation is 
particularly critical for special education, ESL, and bilingual teachers. Although 
these teachers require an even deeper understanding of reading, language, cur- 
ricula, and instructional practices than do mainstream teachers, in fact they 
have even fewer opportunities in their preparation programs to acquire this 
expertise. We know that pre-service preparation and professional development 
in the domain of early reading instruction are improving and are increasingly 
incorporating information from research about the characteristics of good in- 
struction. However, such is not the case for reading comprehension instruction 
in the later elementary grades. 

We know that retention in grade (an increasingly frequent consequence of fail- 
ure on high-stakes assessments) does not improve long-term reading achieve- 
ment without specialized instruction. Finally, although we have a fairly long list 
of instructional strategies that have been shown to be effective in targeted in- 
terventions or experimental settings, we need to know how to implement these 
teaching approaches on a large-scale basis in a coherent reading program that 
spans the elementary, middle, and high school grades. 

THE NEED FOR A DEFINITION OF READING COMPREHENSION 

The larger agenda that concerns the RRSG is the promotion of proficient read- 
ing. The RRSG sees achieving reading proficiency as a long-term developmental 
process; what constitutes "reading well" is different at different points in the 
reader's development. The end point—proficient adult reading—encompasses 
the capacity to read, with ease and interest, a wide variety of different kinds of 
materials for varying purposes and to read with comprehension even when the 
material is neither easy to understand nor intrinsically interesting. Adult read- 
ing involves reading for pleasure, learning, and analysis, and it represents a pre- 
requisite to many forms of employment, to informed participation in the 
democratic process, to optimal participation in the education of one's children, 
and to gaining access to cultural capital. 

A formal definition of reading comprehension may seem unnecessary because 
the term is used so widely and its meaning is assumed to be generally under- 
stood. Teachers think of reading comprehension as what students are taught to 
do in reading instruction during the early school years and as the reading ca- 
pacities they are expected to display throughout the middle and high school 
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years.3 Taxpayers and employers think of reading comprehension as one of the 
capabilities that high school graduates should have acquired during their years 
in school. University faculty view high levels of reading comprehension as a 
prerequisite to a student's success. Yet, coming to a formal definition that is 
widely accepted turns out to be rather difficult. We believe that it is necessary, 
as a prerequisite to mapping the domains of knowledge relevant to formulating 
a research agenda in this area, to define comprehension in a way that clearly 
specifies its key elements. In the next chapter, we present such a definition, 
which we elaborate on in Chapter Three by describing variability within the el- 
ements of the definition. 

o 

Reading comprehension is usually a primary focus of instruction in the post-primary grades, after 
readers have largely mastered word recognition skills, although comprehension of text should be an 
integral part of reading instruction with beginning readers as well. Instruction in oral language, vo- 
cabulary, and listening comprehension should be a focus starting in preschool and continuing 
throughout the elementary grades. 



Chapter Two 

DEFINING COMPREHENSION 

We define reading comprehension as the process of simultaneously extracting 
and constructing meaning through interaction and involvement with written 
language. We use the words extracting and constructing to emphasize both the 
importance and the insufficiency of the text as a determinant of reading com- 
prehension. Comprehension entails three elements:1 

• The reader who is doing the comprehending 

• The text that is to be comprehended 

• The activity in which comprehension is a part. 

In considering the reader, we include all the capacities, abilities, knowledge, 
and experiences that a person brings to the act of reading. Text is broadly con- 
strued to include any printed text or electronic text. In considering activity, we 
include the purposes, processes, and consequences associated with the act of 
reading. 

These three dimensions define a phenomenon that occurs within a larger socio- 
cultural context (see Figure 1) that shapes and is shaped by the reader and that 
interacts with each of the three elements. The identities and capacities of 

1It should be noted that we are using terms that others have also used in defining reading compre- 
hension, sometimes in similar and sometimes in slightly different ways. Galda and Beach (2001), for 
example, define context in a way that is not dissimilar from ours, whereas Spiro and Myers (1984) 
use context in a way that emphasizes culture less and task or purpose more. Many authors identify 
much the same list of attributes (purpose, interest, text, knowledge, strategy use, etc.) as we do, but 
Blachowicz and Ogle (2001), for example, distribute these attributes over the categories of 
individual and social processes rather than group them as we do. Pearson (2001) and Alexander and 
Jetton (2000) identify reader (learner), text, and context as key dimensions, without including 
activity as a separate dimension at the same level of analysis. The National Reading Panel report fo- 
cuses on text and reader as sources of variability (NRP, 2000). Gaskins, in analyses with a variety of 
colleagues (e.g., Gaskins, 1998; Gaskins et al„ 1993; Gaskins & Elliot, 1991), has identified compre- 
hension as requiring the reader to take charge of text, task, and context variables, presumably an 
implicit acknowledgment that text, task, and context are all important in defining reading compre- 
hension and can be obstacles to comprehension, while at the same time the reader is seen as the 
most central element. 

11 
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readers, the texts that are available and valued, and the activities in which 
readers are engaged with those texts are all influenced by, and in some cases 
determined by, the sociocultural context. The sociocultural context mediates 
students' experiences, just as students' experiences influence the context. We 
elaborate on each element in subsequent sections. 

Reader, text, and activity are also interrelated in dynamic ways that vary across 
pre-reading, reading, and post-reading. We consider each of these three 
"microperiods" in reading because it is important to distinguish between what 
the reader brings to reading and what the reader takes from reading. Each act of 
reading is potentially a microdevelopmental process. For example, in the pre- 
reading microperiod, the reader arrives with a host of characteristics, including 
cognitive, motivational, language, and non-linguistic capabilities, along with a 
particular level of fluency. During the reading microperiod, some of these 
reader characteristics may change. Likewise, during the post-reading micro- 
period of the same reading event, some of these same reader characteristics, or 

RAHDMR1465-1 

Figure 2.1—A Heuristic for Thinking About Reading Comprehension 
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other reader characteristics, may change again. Much research related to read- 
ing comprehension has focused on specific factors (e.g., vocabulary knowledge) 
without specifying either that the effect of that factor reflects a relationship 
among reader, text, and activity or that the factor may change from pre-reading 
to reading to post-reading. 

The process of comprehension also has a macrodevelopmental aspect. It 
changes over time, as the reader matures and develops cognitively, as the 
reader gains increasing experience with more challenging texts, and as the 
reader benefits from instruction. From among the many factors influencing the 
macrodevelopment of comprehension, we have selected instruction, particu- 
larly classroom instruction, for special attention as we sketch the research 
agenda needed to improve comprehension outcomes. 

THE READER 

To comprehend, a reader must have a wide range of capacities and abilities. 
These include cognitive capacities (e.g., attention, memory, critical analytic 
ability, inferencing, visualization ability), motivation (a purpose for reading, an 
interest in the content being read, self-efficacy as a reader), and various types of 
knowledge (vocabulary, domain and topic knowledge, linguistic and discourse 
knowledge, knowledge of specific comprehension strategies). Of course, the 
specific cognitive, motivational, and linguistic capacities and the knowledge 
base called on in any act of reading comprehension depend on the texts in use 
and the specific activity in which one is engaged. 

Fluency can be conceptualized as both an antecedent to and a consequence of 
comprehension. Some aspects of fluent, expressive reading may depend on a 
thorough understanding of a text. However, some components of fluency- 
quick and efficient recognition of words and at least some aspects of syntactic 
parsing—appear to be prerequisites for comprehension. 

As a reader begins to read and completes whatever activity is at hand, some of 
the knowledge and capabilities of the reader change. For example, a reader 
might increase domain knowledge during reading. Similarly, vocabulary, lin- 
guistic, or discourse knowledge might increase. Fluency could also increase as a 
function of the additional practice in reading. Motivational factors, such as self- 
concept or interest in the topic, might change in either a positive or a negative 
direction during a successful or an unsuccessful reading experience. 

Another important source of changes in knowledge and capacities is the in- 
struction that a reader receives. Appropriate instruction will foster reading 
comprehension, which is defined in two ways—the comprehension of the text 
under current consideration and comprehension capacities more generally. 
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Thus, although teachers may focus their content area instruction on helping 
students understand the material, an important concurrent goal is helping 
students learn how to become self-regulated, active readers who have a variety 
of strategies to help them comprehend. Effective teachers incorporate both 
goals into their comprehension instruction. They have a clear understanding of 
which students need which type of instruction for which texts, and they give 
students the instruction they need to meet both short-term and long-term 
comprehension goals. 

THE TEXT 

The features of text have a large effect on comprehension. Comprehension does 
not occur by simply extracting meaning from text. During reading, the reader 
constructs different representations of the text that are important for compre- 
hension. These representations include, for example, the surface code (the ex- 
act wording of the text), the text base (idea units representing the meaning), 
and a representation of the mental models embedded in the text. The prolifera- 
tion of computers and electronic text has led us to broaden the definition of text 
to include electronic text and multimedia documents in addition to conven- 
tional print. Electronic text can present particular challenges to comprehen- 
sion, such as dealing with the non-linear nature of hypertext, but it also offers 
the potential for supporting the comprehension of complex texts, for example, 
through hyperlinks to definitions or translations of difficult words or to para- 
phrasing of complex sentences. 

Texts can be difficult or easy, depending on factors inherent in the text, on the 
relationship between the text and the knowledge and abilities of the reader, and 
on the activities in which the reader is engaged. For example, the content pre- 
sented in the text has a critical bearing on reading comprehension. A reader's 
domain knowledge interacts with the content of the text in comprehension. In 
addition to content, the vocabulary load of the text and its linguistic structure, 
discourse style, and genre also interact with the reader's knowledge. When too 
many of these factors are not matched to a reader's knowledge and experience, 
the text may be too difficult for optimal comprehension to occur. Further, vari- 
ous activities are better suited to some texts than to others. For example, elec- 
tronic texts that are the product of Internet searches typically need to be 
scanned for relevance and for reliability, unlike assigned texts that are meant to 
be studied more deeply. Electronic texts that incorporate hyperlinks and hy- 
permedia introduce some complications in defining comprehension because 
they require skills and abilities beyond those required for the comprehension of 
conventional, linear print. 
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The challenge of teaching reading comprehension is heightened in the current 
educational era because all students are expected to read more text and more 
complex texts. Schools can no longer track students so that only those with 
highly developed reading skills take the more reading-intensive courses. All 
students now need to read high-level texts with comprehension to pass high- 
stakes exams and to make themselves employable. 

THE ACTIVITY 

Reading does not occur in a vacuum. It is done for a purpose, to achieve some 
end. Activity refers to this dimension of reading. A reading activity involves one 
or more purposes, some operations to process the text at hand, and the conse- 
quences of performing the activity. Prior to reading, a reader has a purpose, 
which can be either externally imposed (e.g., completing a class assignment) or 
internally generated (wanting to program a VCR). The purpose is influenced by 
a cluster of motivational variables, including interest and prior knowledge. The 
initial purposes can change as the reader reads. That is, a reader might en- 
counter information that raises new questions that make the original purpose 
either incomplete or irrelevant. When the purpose is externally mandated, as in 
instruction, the reader might accept the purpose and complete the activity; for 
example, if the assignment is "read a paragraph in order to write a summary," 
the compliant student will accept that purpose and engage in reading opera- 
tions designed to address it. If the reader does not fully accept the mandated 
purpose, internally generated purposes may conflict with the externally 
mandated purpose. Such conflicts may lead to incomplete comprehension. For 
example, if students fail to see the relevance of an assignment, they may not 
read purposively, thus compromising their comprehension of the text. 

During reading, the reader processes the text with regard to the purpose. 
Processing the text involves, beyond decoding, higher-level linguistic and se- 
mantic processing and monitoring. Each process is more or less important in 
different types of reading, including skimming (getting only the gist of text) and 
studying (reading text with the intent of retaining the information for a period 
of time). 

Finally, the consequences of reading are part of the activity. Some reading ac- 
tivities lead to an increase in the knowledge a reader has. For example, reading 
the historical novel Andersonville may increase the reader's knowledge about 
the U.S. Civil War, even though the reader's initial purpose may have been en- 
joyment. The American history major who reads an assigned text about the Civil 
War may experience similar consequences, although the reading activity was 
undertaken for the explicit purpose of learning. Another consequence of read- 
ing activities is finding out how to do something. These application conse- 
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quences are often related to the goal of the reader. Repairing a bicycle or 
preparing bouillabaisse from a recipe are examples of applications. As with 
knowledge consequences, application consequences may or may not be related 
to the original purposes. Finally, other reading activities have engagement as 
their consequences. Reading the latest Tom Clancy novel might keep the reader 
involved while on vacation at the beach. We are not suggesting, however, that 
engagement occurs only with fiction. Good comprehenders can be engaged in 
many different types of text. 

Knowledge, application, and engagement can be viewed as direct conse- 
quences of the reading activity. Activities may also have other, longer-term con- 
sequences. Any knowledge (or application) acquired during reading for enjoy- 
ment also becomes part of the knowledge that a reader brings to the next 
reading experience. Learning new vocabulary, acquiring incidental knowledge 
about Civil War battles or bouillabaisse ingredients, or discovering a new inter- 
est might all be consequences of reading with comprehension. 

THE CONTEXT 

One important set of reading activities occurs in the context of instruction. 
Understanding how the reader's purpose for reading and operations are shaped 
by instruction, and how short- and long-term consequences are influenced by 
instruction, constitutes a major issue within the research agenda we propose. 

When we think about the context of learning to read, we think mostly of class- 
rooms. Of course, children bring to their classrooms vastly varying capacities 
and understandings about reading, which are in turn influenced, or in some 
cases determined, by their experiences in their homes and neighborhoods. 
Further, classrooms and schools themselves reflect the neighborhood context 
and the economic disparities of the larger society. The differences in instruction 
and in the availability of texts, computers, and other instructional resources be- 
tween schools serving low-income neighborhoods and those serving middle- 
income neighborhoods are well documented. 

Sociocultural and sociohistorical theories of learning and literacy describe how 
children acquire literacy through social interactions with more expert peers and 
adults. According to Vygotsky (1978), with the guidance and support of an ex- 
pert, children are able to perform tasks that are slightly beyond their own inde- 
pendent knowledge and capability. As they become more knowledgeable and 
experienced with the task, the support is withdrawn, and the children internal- 
ize the new knowledge and experiences they have acquired, which results in 
learning. From a sociocultural perspective, both the process (the ways the in- 
struction is delivered and the social interactions that contextualize the learning 
experience) and the content (the focus of instruction) are of major importance. 
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Tharp and Gallimore (1988) explain that children's acquisition of knowledge 
(and literacy) is influenced by five characteristics of the sociocultural context, 
which they call activity settings: the identity of the participants, how the activity 
is defined or executed, the timing of the activity, where it occurs, and why chil- 
dren should participate in the activity, or the motivation for the activity. Clearly, 
all five characteristics are likely to vary as a function of both economic and 
cultural factors. 

The effects of contextual factors, including economic resources, class member- 
ship, ethnicity, neighborhood, and school culture, can be seen in oral language 
practices, in students' self-concepts, in the types of literacy activities in which 
individuals engage, in instructional history, and, of course, in the likelihood of 
successful outcomes. The classroom-learning environment (such as organiza- 
tional grouping, inclusion of technology, or availability of materials) is an im- 
portant aspect of the context that can affect the development of comprehension 
abilities. 



Chapter Three 

VARIABILITY IN READING COMPREHENSION 

In this chapter, we elaborate on our definition of reading comprehension by 
giving examples of variations in the three reading comprehension elements— 
reader, text, and activity—and variations in the context in which they occur. Of 
course, none of these elements operates independently of the others in any au- 
thentic act of comprehension. However, we consider each in turn because each 
has an internal structure that deserves further consideration and that may clar- 
ify how we conceptualize these elements of reading comprehension and the 
interface among them. 

It is somewhat difficult to treat context in the same way as reader, text, and ac- 
tivity because context does not simply coexist with the other elements; rather, it 
interacts with all of them in any part of the reading process. The selection of 
texts to read, notions about the appropriate purposes for or consequences of 
the reading activity, and many of the factors that impinge on and differentiate 
readers are sociocultural in nature; they vary as a function of economic re- 
sources, the local community, cultural membership, and family choice. Schools 
represent particular kinds of sociocultural contexts, which vary greatly for some 
learners and minimally for others from the contexts of home and community. 
We can also view classrooms as contexts with their own rules about who should 
be reading what text and for what purpose. These rules may be implicit or ex- 
plicit, and they may be formulated to ensure that all children perform at a high 
level or to pose continued challenges to some children. 

Each of the following sections (which deal with reader, text, activity, and con- 
text) gives an overview of what we know about variability in each domain. An 
extended and annotated review of what we know about variability in each ele- 
ment can be found in Appendix A. 

VARIABILITY IN READERS 

Proficient readers bring to the task of reading an array of capabilities and dis- 
positions. Reader differences in such capabilities as fluency in word recogni- 
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tion, oral language ability, and domain knowledge, along with differences in 
such dispositions as the reader's motivation, goals, and purposes, are important 
sources of variability in reading comprehension. Such variables interact with 
one another and with the text to which the reader is exposed (the text can be 
narrative, expository, etc.) as determinants of performance on a given reading 
task (acquiring knowledge in a domain, performing a comparative analysis, 
solving a problem, etc.). 

The capabilities and dispositions the reader brings to the task of reading, his or 
her engagement in and responses to given texts, and the quality of the out- 
comes produced by the act of reading for some purpose are, themselves, 
shaped by cultural and subcultural influences, socioeconomic status, home and 
family background, peer influences, classroom culture, and instructional his- 
tory. These multiple and interacting factors influence both the inter- and intra- 
individual differences in reading proficiency that we must consider in defining 
reading comprehension as a field of study. We summarize in this chapter what 
we know about the dimensions of reader differences or, perhaps more pre- 
cisely, what we know about the sources of variation in the functioning of the 
various comprehension processes in service of the various outcomes related to 
the act of reading for some purpose. 

Sociocultural Influences 

Reader variability is, to some extent, a product of the fact that children come 
from and learn to read in varying sociocultural contexts. We view learning and 
literacy as cultural and historical activities, not just because they are acquired 
through social interactions, but also because they represent how a specific cul- 
tural group or discourse community interprets the world and transmits this in- 
formation. According to Gee (1990), an awareness of how members of particular 
discourse communities construct their identities as readers (through their ways 
of behaving, interacting, valuing, thinking, believing, speaking, reading, and 
writing) is one important step in understanding variability in readers. "Reading 
the world" (Freire, 1970), or ideology, also is an inherent characteristic of dis- 
course. As adults, we belong to multiple discourse communities. However, the 
first discourse community into which children are socialized is their home and 
the surrounding community. 

When discourse communities differ in how they view the world and differ in 
what social practices guide their children's instruction, conflicts are bound to 
occur. Schooling in the United States tends to reflect a European-American, 
middle-class, economically privileged view of what counts as the process and 
content of learning and literacy (Hernandez, 1989). All students have to learn 
how to adapt to school norms and mores (e.g., raise your hand to be called on, 
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ask permission to go to the bathroom); students who are not European- 
American and middle class may have even more new norms and mores to learn 
because they typically do not belong to their teachers' primary discourse com- 
munity (Cazden, 1988). 

A sociocultural perspective is often invoked to help explain the poorer literacy 
performance of students from groups not traditionally well served in U.S. 
schools. In fact, though, sociocultural factors have to be considered in explain- 
ing any act of comprehension and in understanding how all students acquire 
reading comprehension. Understanding text in ways that satisfy U.S. teachers 
and the demands of U.S. test writers is an intrinsically sociocultural task. Read- 
ing research informed by a sociocultural perspective helps all parties who are 
interested in teaching and learning to identify and deal with the various ten- 
sions that affect the reading comprehension development, engagement, and 
performance of both younger and older students. Such research is crucial to 
designing instruction that will be effective for the full range of students in U.S. 
classrooms and to informing the content of preparation programs for the 
teachers of those students. 

Group Differences 

We include group differences as a focus of our interest even though they are to 
some extent coterminous with sociocultural and linguistic sources of variability. 
Indeed, a fairly large body of work has considered group membership (e.g., in- 
come-based group, racial group, ethnic group, native language group) without 
relating the findings to cultural factors. Further, some identified groups (e.g., 
children growing up in impoverished neighborhoods) or group-related factors 
(e.g., the smaller English vocabulary of children who speak English as a second 
language) cannot be defined as cultural or culture-related, and some highly in- 
fluential factors (e.g., family income, attendance at good versus poor schools) 
are likely not only to be correlated with group membership but also to cross-cut 
cultural differences. For example, in research conducted with young children, 
Whitehurst and Lonigan (1998) reported that children from low-income homes 
had less experience with books, writing, rhymes, and other school-based liter- 
acy-promoting activities than did children from higher-income homes. 
Similarly, NAEP statistics from 1992 to the present indicate that more than 60 
percent of African-American, Latino, and Native-American students scored be- 
low national normative standards for grades 4, 8, and 12. 

As another example, second-language learning differentially affects literacy de- 
velopment depending on such factors as the age at which second-language 
learning is initiated, the language in which exposure to print and early literacy 
instruction is initiated, and the degree of support for first- and second-language 
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learning and literacy development in both the home and school environments 
(Snow, Burns, & Griffin, Eds., 1998; Tabors & Snow, 2001). Thus, the relationship 
between reading comprehension and membership in social class and racial, 
ethnic, and second-language groups is a topic that merits further study. Effec- 
tive instruction for ethnic and racial groups who are traditionally ill served in 
U.S. schools must be based on a new research effort to understand these dif- 
ferences in achievement, and it must be informed by newly developed assess- 
ments that better identify the capacities that children in these groups bring to 
the task of learning to read proficiently. 

Inter-Individual Differences 

Individual children vary in their reading comprehension abilities, and variabil- 
ity in reader characteristics may partially account for these differences. Thus, 
the differential development of a variety of capabilities and dispositions sup- 
porting reading comprehension may lead to patterns of relative strengths and 
weaknesses that are directly related to variations in reading comprehension 
outcomes. For example, we know from research done over the past two decades 
that accurate and fluent (automatic) word recognition is associated with ade- 
quate reading comprehension. We also know that language comprehension 
processes and higher-level processes affecting language comprehension (the 
application of world knowledge, reasoning, etc.) do not become fully operative 
in comprehending text until the child has acquired reasonable fluency (Adams, 
1990; Gough & Tunmer, 1986; Hoover & Gough, 1990; Perfetti, 1985; Stanovich, 
1991; Sticht & James, 1984; Vellutino et al., 1991; Vellutino, Scanlon, & Tanz- 
man, 1994). However, we also know that fluent word recognition is not a suffi- 
cient condition for successful reading comprehension and that other variables 
that directly or indirectly influence language comprehension are also critically 
important determinants of variability in reading comprehension. These vari- 
ables include (1) vocabulary and linguistic knowledge, including oral language 
skills and an awareness of language structures; (2) non-linguistic abilities and 
processes (attention, visualization, inferencing, reasoning, critical analysis, 
working memory, etc.); (3) engagement and motivation; (4) an understanding of 
the purposes and goals of reading; (5) discourse knowledge; (6) domain knowl- 
edge; and (7) cognitive and metacognitive strategy development. 

Still another important determinant of variability in reading comprehension is 
a reader's perceptions of how competent she or he is as a reader. For both 
younger and older students, it is the belief in oneself (or the lack thereof) that 
makes a difference in how competent they feel (Pajares, 1996). Providing stu- 
dents who are experiencing reading difficulties with clear goals for a compre- 
hension task and then giving them feedback on the progress they are making 
can lead to increased self-efficacy and a greater use of comprehension strate- 
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gies (Dillon, 1989; Schunk & Rice, 1993). The degree to which these components 
develop in a younger or an older student may account, in part, for individual 
differences in the development of reading comprehension abilities. 

Thus, such inter-individual differences may be usefully targeted in research 
evaluating the relative contributions made by individual capabilities and dis- 
positions to variability in reading comprehension outcomes. Although these 
relationships between individual capacities and comprehension outcomes have 
been extensively studied, almost all of the work has been limited to monolin- 
gual learners; we have little idea whether the same pattern of relationships 
holds for second-language readers. Research that can inform better instruction 
in the various capacities and dispositions related to proficient reading, that can 
inform better assessments of these capacities and dispositions, and that can 
help us understand what teachers need to know about inter-individual varia- 
tion across the full array of students in their classrooms is sorely needed. 

Intra- Individual Differences 

Students differ from one another in how diverse their reading competencies 
and interests are. For example, some students read stories frequently and are 
expert in story comprehension, whereas they rarely read electronic text and are 
not highly competent with computers. However, other students may be compe- 
tent in reading for information on the Internet but not in interpreting linear 
narrative texts. Moreover, intra-individual variability in the acquisition of 
reading competencies can be observed during each phase of reading develop- 
ment, and it is sometimes manifested in the uneven development of important 
skills and subskills that underlie proficient reading. For example, during the 
beginning phases of reading development, when children are acquiring basic 
word-recognition, phonological-decoding (letter-sound), and text-processing 
skills, it is not uncommon to find a significant imbalance in the acquisition of 
one or another of these skills in a given child, to the detriment of that child's 
progress in becoming a proficient, motivated, and independent reader 
(Vellutino et al., 1996; Vellutino & Scanlon, in press). Similarly, the child with 
limited vocabulary knowledge, limited world knowledge, or both, will have dif- 
ficulty comprehending texts that presuppose such knowledge, despite an ade- 
quate development of word-recognition and phonological-decoding skills. 

Further, the child who does little independent reading, and who is not moti- 
vated to read extensively and diversely, may have difficulty engaging and profit- 
ing from the broad array of expository and technical texts encountered in 
school learning, even if he or she has no basic intellectual deficits or basic 
deficits in reading or oral language development. At the same time, the child 
who has not acquired the cognitive and metacognitive strategies and study 
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skills necessary to use reading as an instrument of learning will undoubtedly 
profit less from reading in a given domain than the child who has acquired 
these skills, along with the disposition and tenacity to use them, even if the two 
children have comparable reading and oral language skills (Palincsar & Brown, 
1984; Pearson & Fielding, 1991; Pressley, 2000; Tierney & Cunningham, 1984). 
And the child who is not motivated to acquire knowledge or to engage with the 
school curriculum and school learning at large risks falling behind age-mates in 
developing the reading comprehension capacities needed for progress in school 
or for employability. 

Thus, patterns of strength or weakness in the domains of word-reading accu- 
racy, fluency, comprehension strategies, vocabulary, domain knowledge, inter- 
est, and motivation can lead to performances that vary as a function of the 
characteristics of the text and of the task being engaged in. Little research di- 
rectly addresses the issue of intra-individual differences in young and older 
readers. Such research could help teachers use their students' particular 
strengths and reading preferences to build wide-ranging reading proficiency 
and could inform the design of more sensitive assessments as well. 

VARIABILITY IN TEXT 

It has long been recognized that texts should become more complex as readers' 
capacities grow and that the characteristics of various genres and subject mat- 
ters create varying challenges for readers. Here we consider the characteristics 
of text that challenge various readers, recognizing of course that ultimately it is 
the match or mismatch between these characteristics and a reader's capabili- 
ties that determines the likelihood of successful comprehension. 

The texts that children read in today's schools are substantially more diverse 
than those in use several decades ago. Thirty years ago, children were assigned 
specific readings that were crafted for instructional purposes, or they were ex- 
posed to a select group of books in the narrative, descriptive, expository, and 
persuasive genres. The reading materials that made it into the "canon" did not 
come close to representing the array of cultures, socioeconomic classes, and 
perspectives of the wider society. We now live in a world that is experiencing an 
explosion of alternative texts that vary in content, readability levels, and genre. 
They incorporate multimedia and electronic options and pertain to a variety of 
cultures and groups. This variety makes it much more difficult for teachers to 
select appropriate texts for individual readers. 

One place to start in understanding variability in texts is to look at all the cate- 
gories of texts and the dimensions on which they vary. These categories and 
dimensions include the following: 
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• Discourse genre, such as narration, description, exposition, and persuasion. 

• Discourse structure, including rhetorical composition and coherence. 

• Media forms, such as textbooks, multimedia, advertisements, hypertext, 
and the Internet. 

• Sentence difficulty, including vocabulary, syntax, and the propositional text 
base (the explicit meaning of the text's content drawn from propositions in 
the text, i.e., statements or idea units, but without more-subtle details about 
verb tense and deictic references [here, there, now, then, this, that]). 

• Content, including different types of mental models, cultures, and socioe- 
conomic strata; age-appropriate selection of subject matter; and the prac- 
tices that are prominent in the culture. 

• Texts with varying degrees of engagement for particular classes of readers. 

The assignment of texts to specific readers becomes more difficult as alternative 
texts grow in number and diversity. The assignment of texts should strategically 
balance a student's interest in the subject matter, the student's level of devel- 
opment, the particular challenges faced by the student, the pedagogical goals in 
the curriculum, and the availability of texts. Teachers will need an enhanced 
knowledge of the texts that are available and access to computer technologies 
to help them manage the complex task of text assignment that will be expected 
in schools of the future. 

One salient challenge is assigning texts to children at different grade levels 
when curricula are developed on a broad institutional scale and do not include 
detailed implementation instructions. We know that the assignments need to 
be diverse, but beyond that widespread consensus, we need an incisive plan 
that reflects scientific and pedagogical, rather than purely political, agendas. A 
large gap needs to be filled between the available electronic and multimedia 
materials and teachers' understanding of how the materials should be inte- 
grated with the reading curriculum. There currently is a paucity of well-written 
textbooks that promote understanding at a deep conceptual level, as opposed 
to the shallow knowledge that has pervaded our school systems. The texts se- 
lected for a child need to be sufficiently challenging and engaging in addition to 
being appropriate for expanding his or her comprehension proficiency. Other- 
wise, the child will not be intrinsically motivated to continue literacy develop- 
ment throughout his or her lifetime. 

Contextual factors influence variability in access to texts and in the perceived 
difficulty and appropriateness of texts. Duke (2000) has documented that chil- 
dren who attend schools in poor districts have many fewer texts available than 
do children who attend schools in richer areas; the availability of texts in homes 
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and libraries varies similarly. Texts that treat certain social issues or that require 
an interpretation and appreciation of alternative perspectives may be consid- 
ered inappropriate by parents from some cultural or religious groups. Texts at 
an appropriate instructional level may be rejected as too babyish by older 
learners; paradoxically, texts that seem too difficult may be read successfully if 
the topic is sufficiently interesting and relevant to the learner. Text factors thus 
interact with reader, activity, and context in determining the difficulty of com- 
prehension. 

The importance of research on text factors to the design of effective instruction 
and informative assessments is obvious. A more robust research basis for 
preparing teachers to select and use texts optimally is also clearly needed. 

VARIABILITY IN ACTIVITY 

We know that many instructional activities can improve comprehension. Yet, a 
major and persistent issue of concern in U.S. schooling is how infrequent and 
ineffective the instructional activities focused on teaching comprehension are 
(Durkin, 1978-79). Our goal in this section is to elaborate on the definition of 
reading comprehension we provided in Chapter Two by identifying some di- 
mensions along which activities included in reading comprehension instruc- 
tion may vary. 

We discuss instruction under the heading "activity" even though activity is a 
larger category than instruction. Activity refers to the acts a reader engages in 
with a text, and it encompasses purpose, operations, and consequences. Given 
the focus of this document on research to improve reading outcomes, we con- 
centrate on the instructional contexts for reading activity. For many school- 
aged children, little reading activity occurs outside the classroom context; for 
them, instructional activities represent the only opportunity for them to read. 

Variability in activity is generated by the various purposes for reading. Some 
purposes are self-generated, such as reading for pleasure, reading to assemble a 
piece of furniture, or reading to learn about dinosaurs. Other purposes may be 
teacher imposed: reading to answer some questions, reading to write a book re- 
port, or reading to prepare for Friday's test. When the teacher-imposed purpose 
is unclear to the learner, or in conflict with the learner's purpose, comprehen- 
sion may well be disrupted. 

One frequent teacher goal is to help students understand a particular text, ei- 
ther to enjoy it or to learn from it. Since the text is potentially difficult for stu- 
dents, teachers employ various instructional techniques that support reading. 
These instructional techniques target particular operations that are part of the 
reading activity. For example, teachers may build prerequisite background 
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knowledge or present students with key concepts and vocabulary critical to an 
upcoming text (Dole et al., 1991; Graves, Cooke, & LaBerge, 1983; Langer, 1984). 
Content-area teachers may provide specific instructional scaffolds for their 
poor comprehenders who are trying to understand and learn from their difficult 
science and history textbooks. Another possible goal of comprehension in- 
struction is to help students learn how to become self-regulated, active readers 
who use various strategies for comprehension. These comprehension strategies 
are procedures and routines that readers themselves apply across a number of 
different texts (NRP, 2000). For example, teachers may teach students to acti- 
vate their own background knowledge, to draw inferences as they read, or to 
restate information in the text (Chan, Cole, & Barfett, 1987; Idol-Maestas, 1985; 
Schumaker et al, 1982). The difference between the two goals of comprehen- 
sion instruction lies in the intended outcome—immediate understanding ver- 
sus long-term improvement of comprehension capacity. Ideally, of course, in- 
struction addresses both goals. 

Successful comprehension can be characterized by considerable variability in a 
reader's reliance on the various operations involved in reading: concentrating 
on the task at hand, reading words, reading fluently, parsing syntactically, con- 
structing a propositional text base, constructing mental models, generating in- 
ferences, monitoring comprehension, and using deep comprehension strate- 
gies. Each operation reflects specific reader capacities and, at the same time, is 
facilitated or impeded by the features of the text being read. Although some 
level of success at concentrating on the task of reading, reading words, and 
parsing sentences is a prerequisite to any success at comprehension, the degree 
of ease with and reliance on the other operations is evidently highly variable. 
Some instructional activities target specific operations, whereas successful 
readers evidently engage spontaneously in other activities. We know very little 
about the degree and sources of variation in the functioning of these operations 
across the full range of readers. Until we know more, we cannot help teachers to 
design effective instruction for students with widely varying capacities or to as- 
sess their students' instructional needs. 

Of course, it is the variation in consequences that is of the greatest ultimate im- 
portance. Some classroom-structured reading activities generate important 
changes in the reader's capacity to comprehend an array of texts and to func- 
tion as a self-regulated reader. Others, as noted above, may focus more exclu- 
sively on improving students' comprehension of the specific text under consid- 
eration. Exploring the instructional techniques that generate long-term 
improvements in learners' capacities to read with comprehension for the pur- 
poses of learning, applying knowledge, and being engaged is the highest prior- 
ity identified for the research agenda we propose here. 
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VARIABILITY IN THE CONTEXT 

In the previous sections on variability in the reader, text, and activity, we sug- 
gested how contextual factors ranging from economic circumstances to social 
group membership to classroom organization can influence reading compre- 
hension, so we do not reiterate those differences here. We underscore the fact 
that contextual factors operate at many levels to influence the reader, the text, 
and the activity in profound ways. For example, the availability and the vari- 
ability of resources matter greatly when one considers the surrounding com- 
munity, the school district, the school building, and the classroom and how 
each varies singly and in combination as a function of context. 

Perhaps the most alarming aspect of the variability in context is the degree to 
which the quality of instruction in reading varies between schools serving eco- 
nomically secure, English-speaking, European-American families and those 
serving economically marginalized families and families from other ethnic and 
linguistic groups. Not surprisingly, outcomes vary just as radically. Reading 
comprehension, like instruction and learning, is inextricably linked to and af- 
fected by larger sociocultural contexts. Understanding the full complexity of 
reading comprehension requires acknowledging that it is a cognitive, linguistic, 
and cultural activity. 

It is possible to present a fairly extensive overview of the dimensions of variabil- 
ity associated primarily with the reader; our somewhat briefer discussions of 
variability deriving from text or from activity reflect the relative weight of avail- 
able research evidence (see Appendix A). Previously articulated models of 
reading (Jenkins, 1976; see Alexander & Jetton, 2000; Graves & Graves, 1994; 
Graves, Graves, & Braaten, 1996, for discussions of the tetrahedral model) have 
certainly pointed to reader, task, and text as three elements of interest. 
Nonetheless, research has focused primarily on the reader, locating explana- 
tions for failure and targeting procedures for improvement there. We argue that 
creatively designing an instructional activity is just as important to improving 
reading comprehension as selecting appropriate texts. The role and challenge 
of the text expand, furthermore, as novel electronic and multimedia texts be- 
come increasingly important domains for reading. 

In the next chapter, we turn to a more explicit consideration of our proposed 
research agenda. The overarching goal of this agenda is improving reading 
comprehension outcomes. The subtopics we discuss are instruction and class- 
room practices, teacher preparation, and assessment. 



Chapter Four 

A RESEARCH AGENDA FOR IMPROVING READING 
COMPREHENSION 

In this report, the RRSG characterizes reading comprehension in a way that the 
group believes will help organize research and development activities in the 
domain of reading comprehension. In Chapter Two, we provided a working 
definition for reading comprehension and outlined a framework including 
three core elements—reader, text, and activity—which are situated in a larger 
sociocultural context. Chapter Three elaborated on the elements by describing 
what we know about variation within them. In this chapter, the RRSG proposes 
a research agenda that prioritizes three specific domains of reading compre- 
hension for future research: instruction, teacher preparation, and assessment. 
In making these proposals, the RRSG emphasizes the need for research that 
builds on what is already known, that will contribute to better theories of read- 
ing development, and that will produce knowledge that is usable both in class- 
rooms and in policymaking arenas. To that end, this chapter describes what is 
already known within each of these three domains and describes areas for fu- 
ture work. 

COMPREHENSION INSTRUCTION 

Good instruction is the most powerful means of developing proficient compre- 
henders and preventing reading comprehension problems. Narrowly defined, 
comprehension instruction promotes the ability to learn from text. More 
broadly, comprehension instruction gives students access to culturally impor- 
tant domains of knowledge and provides a means of pursuing affective and 
intellectual goals. A major goal for the research agenda we propose is improving 
classroom instruction in comprehension, both by exploring how to ensure the 
broader implementation of instructional strategies known to work and by 
building a research base to inform the design of new instructional paradigms. 

Effective teachers of comprehension enact practices that reflect the orchestra- 
tion of knowledge about readers, texts, purposeful activity, and contexts for the 
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purpose of advancing students' thoughtful, competent, and motivated reading. 
Instructional decisionmaking is a dynamic and highly interactive process. To 
illustrate, Chapter Three described the many reader variables that are integral 
to proficient reading comprehension. Drawing on this literature, we character- 
ize students along a continuum from "low need" to "high need" in terms of the 
instructional support they will require to become proficient comprehenders. 
However, this characterization of the reader must also take into account the 
nature of the text that the student is reading and the nature of the task that is 
motivating the reader. We argue that any reader can be considered high-need 
depending on how challenging the text is (i.e., the text is poorly written, dense, 
or contains a number of unfamiliar ideas) or depending on the way the reader is 
to demonstrate his or her understanding of the text (e.g., recall, reasoning, ap- 
plication, or evaluation). Finally, the teacher must consider the broad range of 
contextual factors that influence instructional opportunities for particular 
learners. 

These contextual factors include, but are not limited to, community- and 
schoolwide factors, the culture of the classroom, the specific curriculum and 
instructional activities in which students are engaged, and the nature of the in- 
teraction between teacher and students as well as among students. Similarly, a 
student who appears to be a high-need reader when the reader variables are 
considered in isolation may, in fact, be very successful in an instructional set- 
ting in which the teacher attends to this student's needs while selecting texts, 
designing tasks for him or her, and deciding how to structure the context to best 
support the student's participation and learning. 

To maximize the possibility that research will yield usable knowledge, instruc- 
tional research, regardless of the method employed, needs to attend to each of 
these elements of reading comprehension. Careful descriptions of both the 
texts used in the research and the specific nature of the task(s) for which stu- 
dents are using reading in the specific context of instruction need to accompany 
careful descriptions of the participants. The context includes, but is not limited 
to (in the case of classroom-based research), general classroom conditions 
(reported in Pressley et al., 2001) that set the stage for effective instruction, the 
specific nature of the instructional activity or activities in which the learner is 
engaged, and the specific nature of the support that teachers, peers, and 
instructional tools (e.g., computers) provide. 

What We Already Know About Comprehension Instruction 

The RAND Reading Study Group's prioritization of comprehension instruction 
set forth in the agenda presented in this chapter is based upon a fairly well- 
articulated knowledge base. 
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1. Instruction that is designed to enhance reading fluency leads to fairly sig- 
nificant gains in word recognition and fluency and to moderate gains in 
comprehension. 

A substantial amount of practice over an extended period of time is required for 
a reader to acquire fluency. Most fluency instruction consists of the repeated 
reading of the same text and uses many techniques. Sometimes the repeated 
reading practice is done independently; sometimes the reader is assisted by a 
teacher who provides corrective feedback; sometimes the reader listens to the 
text before practicing or reads along with a teacher or a tape. Some studies have 
incorporated partner reading in which peers, not a teacher, give feedback. 

The National Reading Panel (NRP) (2000) examined the wide-ranging literature 
on repeated reading. A meta-analysis of 14 studies indicated that the mean 
weighted effect size of comparisons of one or another of these techniques 
versus a no-instruction control varied depending on what type of outcome 
measure was examined. It was largest (.55) when the outcome measure was 
word recognition, next largest (.44) with a fluency measure, and smallest (.35) 
with a comprehension outcome measure. The NRP found that repeated reading 
was effective for normal readers through grade 4 (there were no studies of 
normal readers beyond grade 4) and for students with reading problems 
throughout high school. 

The NRP also examined three other sets of studies: studies looking at the 
immediate effect of different programs of repetition and feedback during oral 
reading on the reading performance of a specific passage (these studies did not 
attempt to assess transfer to uninstructed passages); studies using small groups 
of students; and studies that compared the efficacy of two different oral reading 
procedures. All three sets of studies corroborated the findings of the meta- 
analysis, indicating the value of repeated reading. No conclusions could be 
drawn about the relative effectiveness of independent repeated reading and 
guided oral reading practice or of any other two procedures, such as reading 
with or without feedback. One exception to this conclusion of no differences 
comes from a study by Rashotte and Torgesen (1985). They compared passages 
that either shared or did not share many words with the outcome measures. 
They noted gains when the passages shared words but no gains when the 
passages did not share words. This result suggests that very poor readers 
probably at least learn words from repeated reading (Faulkner & Levy, 1999). 
Most studies have found that reading interconnected text is necessary for 
effective fluency instruction, but one recent study (Tan & Nicholson, 1997) has 
indicated that reading of isolated word lists also leads to increased fluency. 

Several studies have indicated that these repeated-reading techniques are fea- 
sible for classroom use (Dixon-Krauss, 1995; Rasinski, 1990). No extensive 
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preparation is needed to use these techniques successfully (Reutzel & 
Hollingsworth, 1993). Studies dealing with readers with learning disabilities 
have found that peer tutoring can be successfully incorporated into the in- 
struction (Mathes & Fuchs, 1993; Simmons et al., 1994). 

Other studies have assessed the effect of simple practice in reading, such as 
Sustained Silent Reading. However, merely encouraging students to read ex- 
tensively did not result in improved reading, according to the findings of a 
meta-analysis (NRP, 2000). It is thus not clear whether there are conditions un- 
der which practice in reading would promote fluency and comprehension. 

Another approach to promoting fluency involves ensuring that proficiency and 
fluency are acquired during instruction in all components of reading, starting 
with letter knowledge and phonemic awareness and moving to decoding and 
word recognition (Berninger, Abbott, Billingsley, & Nagy, in press; Wolf & 
Katzir-Cohen, 2001). Berninger, Abbott, Brooksher, Lemos, Ogier, Zook, & 
Mostafapour (in press); and Wolf & Katzir-Cohen (2001) have developed inter- 
vention programs that address specific component skills, foster linkages among 
all relevant systems—orthographic, phonological, semantic, and morphologi- 
cal—and emphasize fluency at each step. These programs are very new, and no 
data on their success in promoting fluency are currently available. 

2. Instruction can be effective in providing students with a repertoire of 
strategies that promote comprehension monitoring and foster compre- 
hension. 

Because meaning does not exist in text, but rather must be actively constructed, 
instruction in how to employ strategies is necessary to improve comprehen- 
sion. To construct meaning, students must monitor their understanding and 
apply strategic effort. We know that students who are good comprehenders 
read for a purpose and actively monitor whether that purpose is being met. 
They notice when something they are reading is incongruous with their back- 
ground knowledge or is unclear, then they take action to clarify their under- 
standing, such as rereading or reading ahead. They may also stop periodically 
when reading to summarize what they have read as a way to check their under- 
standing. 

To further enhance comprehension, good comprehenders also use strategies 
that help them retain, organize, and evaluate the information they are reading. 
Among these strategies is a well-defined set that we know, as a result of rigorous 
investigation and replication, leads to improved comprehension when 
employed by readers. This set of strategies includes concept mapping, question 
generating, question answering, summarizing, and story mapping as delineated 
in the NRP report (2000). Additional strategies investigated in non-experimental 
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studies that may also prove beneficial to students include mental imagery, 
knowledge activation, mnemonics, and expository pattern identification. 

Judging by the experimental studies reviewed by the NRP (2000), we know that 
engaging students in identifying the big ideas in a text and in graphically 
depicting the relationships among these ideas improves their recall and 
comprehension of text. We also know that in grades 3-5, engaging students in 
elaborative questioning improves their comprehension of text read during 
instruction and their comprehension of new text read independently. Similarly, 
teaching students in grades 3-9 to self-question while reading text enhances 
their understanding of the text used in the instruction and improves their 
comprehension of new text. Studies conducted in the upper elementary grades 
indicate that learning to paraphrase text, identify the gist of a text, and identify 
and integrate the big ideas in a text enhance the recall of text and the capacity 
to understand new text. Teaching students in grades 3-6 to identify and 
represent story structure improves their comprehension of the story they have 
read. In the case of this strategy, there was no evidence that the strategy 
transferred to the reading of new stories and improvement was more marked 
for low-achieving readers. 

3. The explicitness with which teachers teach comprehension strategies 
makes a difference in learner outcomes, especially for low-achieving stu- 
dents. 

Understanding the nature of the reading comprehension problems experienced 
by many students who are low achieving has helped in developing instructional 
approaches that enhance the comprehension abilities of these students. An im- 
portant instructional strategy for these learners consists of making instruction 
very explicit. Explicit instruction provides a clear explanation of the criterion 
task, encourages students to pay attention, activates prior knowledge, breaks 
the task into small steps, provides sufficient practice at every step, and incorpo- 
rates teacher feedback. It is particularly important for the teacher to model the 
comprehension strategies being taught. Careful and slow fading of the scaffold- 
ing is important. 

Sometimes this explicit instruction is helpful for low-achieving students but is 
superfluous for normal readers (Wong & Jones, 1982). Sometimes improvement 
occurs not because of the specific strategies being taught but because students 
have been actively interacting with the texts. This active interaction triggers the 
use of strategies that inactive learners possess but do not normally use. 

Explicit instruction generates the immediate use of comprehension strategies, 
but there is less evidence that students continue to use the strategies in the 
classroom and outside of school after instruction ends (Keeny, Cannizzo & 
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Flavell, 1967; Ringel & Springer, 1980) or that they transfer the strategies to new 
situations. 

Recent studies have underscored the importance of teacher preparation when 
the goal is to deliver effective instruction in reading comprehension strategies 
(Duffy et al., 1987; Brown et al., 1996). This is especially important when the 
students are low performing. Implementing a direct approach to cognitive 
strategy instruction in the context of the actual classroom has proven 
problematic. Proficient reading involves much more than using individual 
strategies. It involves a constant, ongoing adaptation of many cognitive 
processes. Successful teachers of reading comprehension must respond flexibly 
and opportunistically to students' needs for instructive feedback as they read. 
Lengthy, intensive teacher preparation is effective in helping teachers deliver 
successful strategy instruction that has improved student outcomes on reading 
comprehension tests. 

4.     There are a number of working hypotheses about the role of instruction in 
explaining and addressing the problems of poor comprehenders. 

One of the most vexing problems facing middle and secondary school teachers 
today is that many students come into their classrooms without the requisite 
knowledge, skills, and dispositions to read the materials placed before them. 
These students are, for one reason or another, poor comprehenders. Poor com- 
prehenders are students who can neither read nor demonstrate satisfactory un- 
derstanding of texts appropriate for their grade level. Many teachers are frus- 
trated by what they see as an ever-increasing number of students who are poor 
comprehenders. 

Instructional research with poor comprehenders has been motivated by a par- 
ticular set of hypotheses about impediments to comprehension. Some of these 
hypotheses suggest that the problems of poor comprehenders are an outgrowth 
of differential instruction; that is, these students have been denied the kinds of 
instruction that advance reading comprehension. This hypothesis is particu- 
larly relevant for students who have a history of reading problems (e.g., decod- 
ing problems in grades 1 and 2). For example, McDermott and Varenne (1995) 
documented that teachers working with high-achieving students focused on 
higher-order thinking with text and communicated clearly that the purpose of 
reading was understanding. In contrast, these same teachers, when working 
with low-achieving students, focused on low-level factual reading, interrupted 
children's reading more frequently than their errors would justify (see also 
Shake, 1986), and communicated little about comprehension as the goal of 
reading. A corollary to this hypothesis is that students with a history of reading 
challenges read less text; hence, they accrue less background knowledge to 
bring to the reading of new text. 
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Research has indicated, however, that specific instruction, for example, pre- 
reading, can improve poor comprehenders' understanding of a difficult text. 
Researchers have used instructional scripts that provide students with essential 
background knowledge, key concepts, and vocabulary (Graves, Cooke, & 
LaBerge, 1983) or have activated students' background knowledge through ex- 
tended discussions (Langer, 1984). Researchers have also used such activities as 
story structures or graphic organizers to provide scaffolding for improved com- 
prehension of a selected text (NRP, 2000). Pre- and post-writing activities have 
also been used as effective instructional activities to promote comprehension 
for low-achieving readers. These instructional activities effectively address the 
problem of poor comprehension by providing this sort of instructional scaffold- 
ing to help low-achieving readers comprehend texts above their independent 
reading level. 

In addition, poor comprehenders can be guided to effectively employ a number 
of strategies to improve their understanding of text. For example, researchers 
have helped poor comprehenders draw inferences by using a pre-reading strat- 
egy in which they activate attention and prior knowledge or by using particular 
strategies in the course of reading, such as restating information from the text 
(Chan et al., 1987; Idol-Maestas, 1985; Schumaker et al., 1982). 

The nature of the strategy taught seems less significant than the role that strat- 
egy instruction plays in engaging the reader in active interaction with the text 
(Chan & Cole, 1986). A synthesis of the research literature on teaching compre- 
hension strategies to students with learning problems (Gersten, Fuchs, 
Williams, & Baker, in press) indicates that successful comprehension instruc- 
tion for the poor comprehender is characterized by explicit modeling by the 
teacher, additional opportunities for practice with feedback, skillful adjust- 
ments to the learner's level, and the reader's mindful engagement with the pur- 
poses for reading. 

5.     The role of vocabulary instruction in enhancing comprehension is com- 
plex. 

As we described earlier in this report, vocabulary knowledge is strongly linked 
to reading comprehension (Freebody & Anderson, 1983), and there is reason to 
believe that vocabulary knowledge is an especially important factor in 
understanding the reading problems experienced by second-language learners 
(Garcia, 1991; Laufer & Sim, 1985). However, this relationship between vocabu- 
lary knowledge and comprehension is extremely complex, confounded, as it is, 
by the complexity of relationships among vocabulary knowledge, conceptual 
and cultural knowledge, and instructional opportunities. 

These complexities speak to the unique and significant role that instructional 
research can play in enhancing the education field's understanding of the role 
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of vocabulary knowledge in comprehension. The NRP (2000) found that direct 
instruction of vocabulary improved reading comprehension. The effects of 
extensive reading on vocabulary growth are, however, debatable. The NRP did 
not find compelling evidence that programs that are designed to increase 
independent reading, such as Sustained Silent Reading, promoted vocabulary 
growth. Nevertheless, there is a powerful correlational relationship between the 
volume of reading and vocabulary growth among first-language learners 
(Stanovich & Cunningham, 1992), and "book-flood" studies (in which children 
are provided with numerous books for use at school or at home) with second- 
language learners have shown powerful effects (Elley, 1991). Further, a wealth 
of evidence relates children's oral language experiences to subsequent 
vocabulary growth (Dickinson & Tabors, 2001). Much of this evidence comes 
from studies of the effects of homes and preschools on language development. 
Less is known about the effects of school-based oral language activities and 
vocabulary learning and growth, although Meichenbaum and Biemiller (1998), 
among others, have argued that the fourth-grade slump cited earlier in this 
report is caused, at least in part, by the failure of schools to promote oral 
language development while children are still working on the mechanics of 
reading. 

Much of the instructional research in vocabulary has been designed to docu- 
ment, or compare, the effectiveness of different methods of teaching individual 
words. Although some generalizations can be made about the characteristics of 
effective vocabulary instruction (Stahl & Fairbanks, 1986), the number of stud- 
ies that have directly examined the effects of vocabulary instruction on reading 
comprehension is still relatively small. Some of the strongest demonstrations 
of the effects of vocabulary instruction on reading comprehension—the work 
of Beck and her colleagues (e.g., Beck, Perfetti, & McKeown, 1982; McKeown, 
Beck, Omanson, & Pople, 1985)—used rather artificial texts heavily loaded 
with unfamiliar words. Little, if any, research addresses the question of which 
conditions—the types of texts, words, readers, and outcomes—can actually 
improve comprehension. 

Effective vocabulary instruction presupposes choosing the right words to teach. 
This is another area in which more research is needed. How does a teacher 
choose which words to teach? What are the instructionally relevant subcate- 
gories of words? Graves (2000) and others have suggested some distinctions that 
must be considered, such as the difference between teaching new concepts and 
teaching new labels for familiar concepts, or the difference between teaching 
students to recognize in print words already in their oral vocabularies and 
teaching them words not yet in their reading or oral vocabularies. Nation (1989; 
Laufer & Nation, 1999) has offered another instructionally relevant way to cate- 
gorize words—as high-frequency words, domain-specific technical vocabulary, 
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low-frequency words, or high-utility academic vocabulary. Although such dis- 
tinctions are undoubtedly crucial in making instructional decisions, there is still 
little documentation of how well teachers can use such categories or of the ac- 
tual effect of such categories on the effectiveness of vocabulary instruction. 

Some vocabulary researchers (e.g., Laufer & Sim, 1985) have stressed the impor- 
tance of high-frequency words for learners of English, because a relatively small 
number of words constitute the bulk of words encountered in text. However, 
the most effective methodology for teaching high-frequency words still needs to 
be explored, given that such words are also the most likely to have multiple 
meanings. Others have stressed the importance of focusing on words interme- 
diate in frequency—not so frequent that they are already known by almost 
everyone, yet frequent enough to be worth teaching. Much remains to be 
learned about identifying these words and about the effectiveness of instruc- 
tional approaches that focus on such words. Another dimension of choosing 
words for instruction has to do with the relationships among instructed words. 
Materials for learners of English as a second language often group words on the 
basis of meaning. However, some evidence suggests that teaching words in 
groups that are highly similar in meaning is a hindrance, rather than an aid, to 
learning (Tinkham, 1993; Waring, 1997). 

Teaching individual words presupposes some sort of explanation of their 
meanings, which is most likely to be in the form of a definition. Although some 
research has explored the effectiveness of different types of definitions (Fischer, 
1994; McKeown, 1993; Scott & Nagy, 1997), relatively little is known about this 
area. To our knowledge, for example, no one has explored the question of 
whether different types of definitions are appropriate for different types of 
words or for different stages of word learning (e.g., initial exposure versus 
consolidation and refinement of word knowledge). Research could help 
illuminate what knowledge, skills, and abilities best allow learners to benefit 
from definitions or, more generally, from vocabulary instruction (e.g., 
dictionary skills, metalinguistic abilities, language proficiency levels). There is 
little question that one component of proficient comprehension is the ability to 
cope with any unfamiliar words encountered during reading. Readers need to 
be able to use the information provided by context, by morphology (word 
parts), and by dictionaries or other reference materials and to coordinate 
information from these sources. 

In a recent meta-analysis, Fukkink and de Glopper (1998) found that instruction 
in the use of context improved students' ability to use contextual clues to figure 
out word meanings. However, on the basis of a similar meta-analysis, Kuhn and 
Stahl (1998) argued that such instruction was not demonstrably more effective 
than simple practice. Instruction in the use of morphology and definitions has 
been less thoroughly investigated than instruction in the use of context. The 
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possibility of online dictionaries and other word-learning aids opens up addi- 
tional areas for research. 

The effectiveness of context for second-language learners is still a matter of de- 
bate. A variety of evidence indicates that second-language learners have more 
difficulty using context than do native-language learners (e.g., Nagy, McClure, & 
Montserrat, 1997). However, second-language learners who face the task of 
simply learning new labels rather than learning new concepts may be at a 
relative advantage. 

Research is also needed on what makes some students more effective indepen- 
dent word learners than others. Some of the contributing factors, such as lan- 
guage proficiency and existing vocabulary and background knowledge, are ob- 
vious. Phonological processing ability contributes to vocabulary learning, 
especially for second-language learners (Eviatar & Ibrahim, 2000; Muter & Diet- 
helm, 2001). It also seems likely that a variety of metalinguistic abilities con- 
tribute to vocabulary learning (Nagy & Scott, 2000). 

A number of vocabulary researchers have expressed the opinion that "word 
consciousness" or "word awareness" may be an important element in promot- 
ing vocabulary growth (Graves, Watts-Taffe, & Graves, 1998). As yet, no research 
has measured such a construct, let alone documented its effect on vocabulary 
learning. One reason that word consciousness and its effects on vocabulary 
growth are not well understood is that various constructs could fall under this 
heading but they are not all necessarily related to one another. For example, the 
concept of words (Roberts, 1992), morphological awareness (Anglin, 1993; 
Carlisle, 1995), word Schemas (Nagy & Scott, 1990), word play, and an apprecia- 
tion for effective word choice (Scott & Nagy, 1997) could all fall under the term 
word consciousness. Little is known, however, about how these constructs relate 
to one another or to vocabulary growth. 

Various aspects of word consciousness may be crucial to strategies for inde- 
pendent word learning. Morphological awareness is undoubtedly involved in 
using word parts to make inferences about the meanings of new words. Word 
Schemas—knowledge of what might constitute a possible meaning for a word- 
could be an important part of making inferences about new words encountered 
in context (Nagy & Scott, 1990) and may also contribute to the effective use of 
definitions. For example, Fischer (1994) speculates that one factor limiting the 
effectiveness of second-language learners' use of bilingual dictionaries is the 
expectation that there will be one-to-one mappings between the meanings of 
words in two languages. 

For speakers of Spanish who are learning English (or vice versa), a specific type 
of word awareness—awareness of cognate relationships—may be especially 
important. Many words in the vocabulary of literate or academic English are 
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similar in both form and meaning to everyday Spanish words (e.g., tranquill 
tranquilo and pensive/pensivo). Bilingual students differ in their ability to 
recognize such relationships (Nagy, Garcia, Durgunoglu, & Hancin-Bhatt, 1993; 
Garcia & Nagy, 1993), and the ability to recognize such relationships appears to 
be associated with more effective reading strategies (Jimenez, Garcia, & Pear- 
son, 1996). 

Each of the four components of a vocabulary curriculum outlined by Graves 
(2000)—teaching individual words, encouraging wide reading, teaching word- 
learning strategies, and promoting word consciousness—is likely to make an 
important contribution to students' long-term vocabulary growth and, hence, 
to their reading comprehension. However, in addition to our incomplete 
knowledge about each component, we know extremely little about their relative 
contribution and how they interact with one another. 

6. Teachers who provide comprehension strategy instruction that is deeply 
connected within the context of subject matter learning, such as history 
and science, foster comprehension development. 

As we described earlier in this chapter, the NRP evidence suggests that teaching 
such reading strategies as questioning, summarizing, comprehension monitor- 
ing, and using graphic organizers facilitates reading comprehension. Several 
quasi-experimental investigations show that when the strategy instruction is 
fully embedded in in-depth learning of content, the strategies are learned to a 
high level of competence (Guthrie, Van Meter, Hancock, Alao, Anderson, & 
McCann, 1998). If students learn that strategies are tools for understanding the 
conceptual content of text, then the strategies become purposeful and integral 
to reading activities. Connecting cognitive strategies to students' growing 
knowledge of a content area enables students to both increase their awareness 
of and deliberately use the strategies as means for learning (Brown, 1997) in 
microgenetic analyses of instruction. Unless the strategies are closely linked 
with knowledge and understanding in a content area, students are unlikely to 
learn the strategies fully, may not perceive the strategies as valuable tools, and 
are less likely to use them in new learning situations with new text. 

Integrating strategy instruction into content domains requires a balance. The 
priority of instructing for reading comprehension must be balanced with the 
priority of teaching the content area itself. Teachers can help students learn 
that gaining new ideas, increased understanding, and literary experience is an 
aim of reading and that strategies are a powerful way to accomplish that aim. 
This information helps students use strategies reliably when they are appropri- 
ate. If comprehension strategies are taught with an array of content and a range 
of texts that are too wide, then students will not fully learn them. If strategies 
are taught with too narrow a base of content or text, then students do not have a 
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chance to learn how to transfer them to new reading situations (Rosenshine & 
Meister, 1994). The optimal balance enables students to learn that strategies are 
an important means for understanding but are not the main point of reading 
activities. The main purposes for reading are gaining meaning and gaining 
knowledge. 

An important aspect of strategy development is to enable students to become 
self-initiating (Alexander & Murphy, 1998), according to several reviews of em- 
pirical literature. Students who spontaneously apply a strategy, such as ques- 
tioning, when it is sensible will improve their comprehension. Thus, to be 
effective comprehenders, students must have motivation, self-efficacy, and 
ownership regarding their purposes for reading and their strategies. Teaching 
strategies integrated with content enables students to become proficient, self- 
regulating strategy users. 

7. Using various genres of text (i.e., narrative and informational text) diversi- 
fies instructional opportunities, as assessed by teacher and student dis- 
course. 

A knowledge of text structure is an important factor in fostering comprehen- 
sion. Students with some knowledge of text structure expect texts to unfold in 
certain ways. Even before they enter school, children have a rudimentary sense 
of narrative structure. The first texts they are introduced to in school are narra- 
tive in structure, which allows an easy transition from oral to written language 
(Van Dongen & Westby, 1986). In school, children are also introduced to 
expository text, which is more complex, diverse, and challenging. 

Readers who are unaware of structure do not approach a text with any particu- 
lar plan of action (Meyer, Brandt, & Bluth, 1980). Consequently, they tend to 
retrieve information in a seemingly random way. Students who are aware of text 
structure organize the text as they read, and they recognize and retain the im- 
portant information it contains. 

Simple exposure to stories is helpful, but explicit instruction is valuable. Chil- 
dren are taught to ask themselves generic questions that focus on the principal 
components of a story, which helps them identify the relevant and important 
information in stories (Mandler & Johnson, 1977; Stein & Glenn, 1979; Williams, 
1993). In addition to their value as an organizational guide to the text structure! 
the questions enhance the active processing of the text, thus qualifying the 
generic questions as comprehension-monitoring instruction. Such instruction 
improves students' ability to see relationships in stories, answer comprehen- 
sion questions, and retell the stories in a focused fashion. The positive effects of 
an intervention are most likely to accrue on measures closely aligned with the 
specific instruction provided. The effect of interventions that teach the use of 
text structure is not as strong on transfer measures. Although stories constitute 
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the bulk of reading material for instruction in the early grades, a case for greater 
inclusion of other text genres has been made (Duke, 2000; Pappas & Barry, 
1997). Such inclusion will allow instruction that more closely matches the de- 
mands of reading in later grades. 

As readers progress through school, the demands placed on them change. At 
about grade 4, they are expected to read expository material in content instruc- 
tion. Because expository text is often dense with information and unfamiliar 
technical vocabulary, students must perform complex cognitive tasks to extract 
and synthesize its content (Lapp, Flood, & Ranck-Buhr, 1995). Expository text 
involves relatively long passages, less familiar content, and more complex and 
varied structures (Armbruster & Anderson, 1984). Explicit teaching about struc- 
ture enables students to differentiate among common structures and to identify 
the important information in a text in a coherent, organized way (Armbruster & 
Armstrong, 1993). 

Various instructional techniques have been used to help students comprehend 
expository text, including teaching them to use generic questions to self- 
question (Wong & Jones, 1982), to use mapping to analyze the text (Swanson, 
Kozleski, & Stegink, 1987; Boyle & Weishaar, 1997), to summarize (Nelson, 
Smith, & Dodd, 1992), and to employ other simple strategies. These 
interventions were effective. 

A body of research exists on methods for adapting or modifying texts (e.g., Beck, 
McKeown, Sinatra, & Loxterman, 1991) to make them easier to comprehend. 
This literature is important, but it does not address the issue of helping students 
understand the texts they may encounter in their content area classes and on 
high-stakes tests. 

8.     Teachers who give students choices, challenging tasks, and collaborative 
learning structures increase their motivation to read and comprehend text. 

For students from grade 1 to grade 12, classroom activities that enable and en- 
courage them to take responsibility for their reading increase their reading 
achievement. For example, extensive observations of classroom instruction for 
primary students show that when teachers provide challenging passages for 
reading, students exert effort and persistence. And when students have a lim- 
ited, but meaningful, choice about the learning activity, such as which part of a 
text to read, they invest greater energy in learning than when the tasks are al- 
ways prescribed by the teacher (Turner, 1995). 

With elementary and middle school students, quasi-experimental and struc- 
tural equation modeling studies have shown that teachers who provide mean- 
ingful choices and autonomy increase students' motivation to read and to 
expend effort to gain knowledge from text (Reeve, Bolt, & Cai, 1999). The ex- 
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planation for the benefit of autonomy support for reading comprehension is 
that students become more-active learners when teachers provide a minimal, 
but meaningful, choice in the topics, texts, activities, and strategies for learning. 
For example, when given a choice of two books for a comprehension activity, 
students will choose the one that interests them. This interest deepens the stu- 
dents' thinking and their use of strategies and background knowledge during 
reading (see Schiefele, 1999, for a review of experimental evidence). High inter- 
est, derived from choice, leads to high comprehension. 

The roles of motivation and engagement as links between instruction and 
achievement have been documented by many investigators (Skinner, Wellborn, 
& Connell, 1990; see Guthrie & Wigfield, 2000, for a review of empirical re- 
search). In brief, the most predictive statistical models show that engagement is 
a mediator of the effects of instruction on reading achievement. If instruction 
increases students' engagement, then students' achievement increases. In this 
literature, engagement refers to a combination of the following: (a) the use of 
cognitive strategies; (b) the presence of an intrinsic motivation to read; (c) the 
use of background knowledge to understand text; and (d) the social inter- 
changes in reading, such as discussing the meaning of a paragraph or the theme 
of a narrative. Therefore, instruction affects reading comprehension outcomes 
through the avenue of active engagement in frequent, thoughtful reading for 
understanding. 

9.     Effective teachers enact a wide range of instructional practices that they 
use thoughtfully and dynamically. 

Most people do not realize how complex teaching is. Effective teachers do more 
than teach specific strategies or make available to students a wide variety of 
texts. Indeed, effective teachers of reading engage in a diverse array of instruc- 
tional practices (NRP, 2000; Pressley et al., 2001; Taylor, Pearson, Clark, & 
Walpole, 1999). This panoply of practices results in a complex environment in 
which comprehension can be fostered. 

A review of studies of effective teachers reveals some of these important in- 
structional practices and activities. For example, effective teachers establish a 
complex set of organizational and management routines in their classrooms, 
which they use to ensure a minimal amount of disruption and a maximal 
amount of time-on-task. Indeed, almost all of the time in the classrooms of ef- 
fective teachers is spent on instruction. In addition, effective teachers provide 
an atmosphere of support and encouragement. In their classrooms, readers feel 
comfortable taking risks and are expected to achieve. 

Effective teachers also use a variety of instructional practices that relate more 
specifically to reading comprehension. For example, effective teachers ask 
high-level comprehension questions that require students to make inferences 



A Research Agenda for Improving Reading Comprehension    43 

and to think beyond the text. Effective teachers help readers make connections 
between texts they read and their personal lives and experiences. Effective 
teachers use small-group instruction to meet the individual needs of their read- 
ers. Effective teachers provide their readers with practice reading materials at 
their appropriate reading level. Effective teachers of young readers monitor 
progress in reading by using informal assessments. 

One critically important, but thorny, aspect of teaching reading in general and 
comprehension in particular is the appropriate balance between teaching skills 
and using literature. Over the last 20 years, the reading field has vacillated be- 
tween the two—with fierce opposition between those recommending one or 
the other. However, the choice does not seem to concern most teachers. In a 
survey of teacher practices, Baumann, Hoffman, Moon, and Duffy-Hester 
(1998) reported that teachers believed both to be essential for good teaching. In 
fact, teachers reported that they taught skills and extensively used literature. 

10. Despite the well-developed knowledge base supporting the value of in- 
struction designed to enhance comprehension, comprehension instruc- 
tion continues to receive inadequate time and attention in typical class- 
room instruction across the primary and upper elementary grades. 

In the late 1970s, research revealed that teachers devoted only 2 percent of the 
classroom time designated for reading instruction to actually teaching students 
how to comprehend what they read (Durkin, 1978-79). Twenty years later not 
much has changed in the upper elementary (Pressley, 2000) or primary grades 
(Taylor et al, 1999). For example, Taylor and colleagues documented the 
limited opportunities that children in grades K-3 had to develop knowledge and 
thinking even in the context of schools that were effectively "beating the 
odds"—that is, schools that were realizing higher early reading achievement 
gains than would be predicted given the demographics of their student 
populations. Using survey and classroom observation data, they reported 
that only 16 percent of the teachers in the entire sample emphasized 
comprehension. 

Despite the hypothesized role that inexperience with informational text plays in 
the fourth-grade slump (Chall, Jacobs, & Baldwin, 1990), and despite evidence 
that some young children prefer to read informational text (Pappas & Barry, 
1997), primary-grade classrooms have a significant dearth of informational 
texts (Duke, 2000). Beginning in grade 4 and throughout their formal education, 
students will spend the majority of their time reading expository text, yet in- 
struction in grades 1-3 primarily uses narrative text. Recently a plethora of en- 
gaging informational texts, written for primary-grade students, has become 
available. However, these books are not yet in sufficient supply in primary 
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classrooms, and primary-grade teachers have not yet balanced teaching read- 
ing for informational and narrative texts. 

What We Need to Know About Comprehension Instruction 

What specific issues of educational urgency exist, and how can we formulate 
the most promising research directions for addressing them? We start with four 
problem statements related to low-achieving students and one concerning 
second-language readers, then turn to issues of instructional design relevant to 
the entire student population. 

1. For poor comprehenders in the general education setting, would focusing 
more time on comprehension instruction while using currently available 
curricula and instructional strategies generate adequate gains? 

Studies of classroom practice are unanimous in noting the scarcity of time de- 
voted to comprehension instruction. Neither in the primary grades, when the 
focus of reading instruction is typically word reading, nor in the middle elemen- 
tary grades do teachers spend much time helping students learn how to ap- 
proach complex texts strategically. Although the current approaches to teaching 
comprehension are neither adequately rich nor research-based, the possibility 
exists that they are adequate to address comprehension problems for some 
learners, if sufficient time is devoted to instruction. 

2. For poor comprehenders in the general education setting, how should 
time and instructional emphasis be allocated among (a) promoting flu- 
ency, (b) teaching vocabulary, (c) instructing students in the use of reading 
strategies, (d) providing extensive reading of informational and literary 
text, (e) encouraging writing based on reading, (f) using multimedia to 
support content learning, and (g) using computer programs to improve 
reading skills? 

Some evidence supports the efficacy of promoting fluency, teaching vocabu- 
lary, teaching strategies, promoting wide reading, and encouraging writing 
based on reading in promoting comprehension. In contrast, little evidence 
supports the efficacy of using multimedia for content learning or computer 
programs for skill development, but these practices are widely implemented. 
Teachers need guidance, which is totally absent in the available research litera- 
ture, about how to combine and prioritize these various instructional ap- 
proaches in the classroom. 

3. How do teachers identified as effective with low achievers create, adminis- 
ter, and use reading assessments that are related to curricular goals and 
useful for informing instruction across grade levels and across diverse 
populations of students? Further, how do effective teachers determine the 
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knowledge, skills, and dispositions that diverse readers bring to reading 
activities? 

Studies of effective teachers have been informative about aspects of instruction 
that work well to improve comprehension. We know little, though, about effec- 
tive teachers' selection, use, and interpretation of assessments to inform their 
practice. Such practice-based wisdom, if it is indeed available, could be useful if 
verified and disseminated more widely. 

4. For low-achieving students in high-poverty schools, what organization of 
instructional practices is beneficial: (a) instruction in word recognition and 
fluency, (b) access to and use of an abundance of content and literary texts, 
(c) explicit teaching of reading strategies, (d) explicit teaching of vocabu- 
lary and the use of vocabulary knowledge in reading, (e) out-of-school lit- 
eracy pursuits to enhance reading development, (f) writing based on read- 
ing, and (g) opportunities for multimedia links to support reading and 
writing tasks? 

As noted above, little evidence supports the efficacy of giving instruction in 
word recognition and fluency, teaching vocabulary, teaching strategies, pro- 
moting wide reading, and encouraging writing based on reading in promoting 
comprehension. Also, there is little evidence concerning the efficacy of com- 
puter programs for skill development or of out-of-school literacy supports, but 
these practices seem promising. Teachers working in high-poverty schools need 
guidance on how to combine and prioritize various instructional approaches in 
the classroom. In particular, they need to learn how to teach comprehension 
while attending to the often poor word-reading skills their students bring to the 
middle and later elementary grades. 

5. For students who are learning English as a second language, how should 
time and instructional emphasis be allocated among (a) giving instruction 
in word recognition and fluency, (b) teaching vocabulary, (c) instructing 
about strategies, (d) providing extensive reading of informational and lit- 
erary text, (e) encouraging writing based on reading, (f) using multimedia 
to support content learning, (g) using of out-of-school literacy pursuits to 
enhance reading development, and (h) using computer programs to im- 
prove reading skills? 

Teachers of English-language learners, like teachers of poor comprehenders in 
the general education setting and teachers working in high-poverty schools, 
have available a number of instructional techniques and strategies that re- 
search has shown to be effective and additional techniques that are endorsed 
by the wisdom of practice. However, selecting among these various instruc- 
tional practices for particular students and groups of students and devoting 
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appropriate amounts of time to using the practices remain a challenge. And 
research offers little guidance. 

6. Under what conditions does instruction about strategies to improve 
reading comprehension actually lead to students' using the strategic ap- 
proaches for various texts and tasks in diverse contexts and at different age 
levels? What specific instructional activities, materials, and practices are 
related to effective comprehension and to the engagement of students 
from various cultural and linguistic backgrounds at varying grade levels? 

It is well documented (NRP, 2000) that students can be taught to use strategies 
to advance their ability and inclination to independently learn from text.1 Fur- 
thermore, evidence suggests that a relatively small set of strategies appears to 
be consistently effective across diverse populations of students, with diverse 
forms of text, and for diverse tasks that the reader is to accomplish. Finally, and 
perhaps most important, there is evidence that the power of strategy 
instruction is the extent to which strategies are taught in the service of 
interpreting text, not as ends in and of themselves. But this robust knowledge 
base is still incomplete. 

7. How can excellent, direct comprehension instruction be embedded in 
content instruction that uses inquiry-based methods and authentic 
reading materials? 

Contemporary national benchmarks in science call for instruction to be 
inquiry-based. The standards in history call for students to learn the practices of 
historical analysis, including the use of primary documents. Contemporary lan- 
guage arts standards call for students, at all ages, to read authentic literature 
across genres (e.g., novels, memoirs, interviews) and to write in various genres. 
Web-based technology affords students the opportunity to access numerous 
sources of information. All of these opportunities provide potentially powerful 
contexts in which students can learn to interpret text and can learn how to learn 
from text. However, with the exception of a few studies (Brown & Campione, 
1994; Guthrie, et al., 1998), we know little about how these instructional 
contexts lead to improved reading comprehension or about how specific 
teacher practices in these contexts can lead to improved comprehension. 
Specifically: 

• What is the role of direct instruction in specific comprehension- 
monitoring and comprehension-fostering strategies in an inquiry- 
focused learning environment? 

This statement applies to upper elementary through adult education. We have a much leaner 
knowledge base regarding strategy instruction in the preschool and primary grades. 
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• How can activities that are designed to promote knowledge-building 
be extended to enhance self-regulated reading? 

• What role does experience with a diverse array of texts, used in the 
context of subject-matter learning, play in promoting thoughtful, 
competent, and motivated readers? 

8. How do we ensure that all children know the vocabulary they will en- 
counter in content area and advanced texts? 

A number of significant researchable issues are related to the role of vocabulary 
in enhancing comprehension. We focus here on four subsets: (a) selecting the 
words to teach, (b) teaching strategies for learning words independently, (c) 
fostering word consciousness, and (d) examining the interplay between differ- 
ent components of a vocabulary curriculum. (See Appendix A for a specific de- 
scription of these issues.) 

9. How do national, state, and local policies and practices facilitate or impede 
the efforts of teachers to implement effective comprehension instruction? 

The policy literature and teacher journals are filled with examples of how policy 
changes improved or undermined educational effectiveness. There are notable 
examples of successfully implemented policies imposed or encouraged by dis- 
tricts and states that changed instructional practices in the domain of word 
reading. However, a systematic analysis of the effect of these and other policies 
on comprehension instruction has not been undertaken. 

TEACHER EDUCATION AND PROFESSIONAL DEVELOPMENT IN 
READING COMPREHENSION 

An important goal of research on reading comprehension is the larger goal of 
improving students' reading proficiency. This goal, however, is mediated by at 
least two critical variables. First, the research must be translated into 
appropriate instruction. Second, teachers must enact that instruction. Re- 
gardless of the quantity and quality of research-based knowledge about com- 
prehension, unless teachers use that knowledge to improve their instruction, 
students' reading achievement will not improve. In other words, as Sykes (1999) 
argued, recent advances in research-based best practices have an effect only to 
the extent that teachers adopt those practices. 

There is reason to question whether teachers use research-based best practices 
to teach comprehension or other subject areas. Cuban (1993) has argued that, 
in general, although teachers have made some changes in their classrooms over 
the last 100 years, the basic forms of instruction have not changed. The recent 
Third International Math & Science Study (TIMSS) Videotape Classroom Study 
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(Stigler, Gonzales, Kawanaka, Knoll, & Serrano, 1999) corroborated Cuban's 
observations and conclusions. In the TIMSS study, researchers found that most 
American teachers, even those who say they use reform models, still teach using 
traditional practices. Hiebert and Martin (2001) showed that teachers distort 
much knowledge about mathematics reform to make it consistent with their 
existing practices. These researchers found that true changes in teaching 
practice based on research were rare among American teachers. 

Whereas some researchers have questioned the extent to which teachers use 
research-based best practices in their instruction, other researchers have 
pointed to teacher quality as one of the most critical variables in student 
achievement. Teacher quality is defined in many ways, from advanced degrees 
to deep subject matter knowledge to deep pedagogical knowledge (Shulman, 
1986). Whatever way it is defined, it is clear that the expertise of the teacher 
matters, and it matters a lot. In an extensive review of the research on teacher 
quality and student achievement, Darling-Hammond (2000) found that teacher 
quality and expertise consistently and accurately predicted student 
achievement. Additionally, Sykes (1999) pointed to the rather weak effects of 
efforts at systemic reform without adequate professional development. Sykes 
argued that early systemic reform efforts—focused on new assessments, new 
curriculum frameworks, and teaching standards—are not enough to improve 
student achievement. Research has demonstrated that these efforts need to be 
accompanied by strong professional development. More-recent systemic 
reform efforts have focused squarely on the teacher as the center of reform. 

One particularly puzzling aspect of school reform is that despite the key role as- 
cribed to teachers when explaining why reforms fail (Cohen & Ball, 1990; 
Cremin, 1965; Darling-Hammond, 1990), we continue to craft fairly minimal 
roles for teachers in conceptualizing and enacting reform. The minimal role of 
the teacher is also vexing when we consider the findings on factors affecting 
student achievement. Although 48 percent of the variance in student 
achievement is attributable to home and family factors that are largely out of 
the school system's control, 51 percent of the variance is attributable to 
controllable factors, 43 percent of which can be attributed to teacher quality 
(Ferguson, 1991). Despite these findings, we seem to have few ideas about how 
to enlist the support of teachers in reform efforts, how to enhance their capacity 
to maximally contribute to the reform effort, and how to engage teachers in 
reshaping reform efforts in response to their experiences in enacting reform. 

Fullan (1992) reported that the time spent in deliberating on and enacting new 
educational policies has generally been three times greater than the average 
time allotted for planning the initial implementation. One hypothesis for this 
finding might be that we know very little about how to structure and support 
such a planning process. 
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Many policymakers have identified the critical role of the teacher in the reform 
process. "Teachers are, in one sense, the problem that policy seeks to correct" 
(Cohen & Ball, 1990, p. 238). Underinvestment in teacher knowledge has killed 
many a reform movement in the past, especially those that strove toward child- 
centered forms of education (Darling-Hammond, 1990). Cremin (1965) at- 
tributes the past failures of educational reform efforts to teacher capacity. The 
landmark research reported in the special issue of Educational Evaluation and 
Policy Analysis devoted to teachers' responses to the California mathematics 
reforms was enormously helpful to our getting a finer sense of the role of the 
teacher in mediating the change process. The direct study of how innovations 
affected teaching practices across five elementary teachers' classrooms revealed 
the varied responses that these teachers made as a function of their knowledge 
and beliefs. In addition, this research illustrated the ways in which teachers 
filled in the gaps in their understanding of the policy, creating a melange of 
practices. 

Thus, the teacher must be front and center as we discuss how to improve com- 
prehension instruction in schools today. The question becomes, How can we 
bring about increased teacher quality and expertise in teaching reading compre- 
hension? Teachers who exhibit increased teacher quality and expertise have a 
deep knowledge about the reading process and reading comprehension. They 
also have the knowledge and skills to implement research-based instructional 
strategies in their teaching, ideally while also making their practice-based re- 
flections on those instructional strategies available to researchers. In this re- 
port, we identify what we know about the answer to this question and raise new 
questions for additional research. 

To answer this question, we look at two bodies of research: one on teacher 
education and another on professional development. Teacher education or 
teacher preparation programs refer to four- and five-year programs (both 
undergraduate and graduate) whose goal is to prepare individuals for teacher 
certification. Professional development refers to the ongoing education of 
certified teachers. We limit our discussion to teacher education and 
professional development that directly relate to learning how to teach reading 
comprehension, even though we draw from the larger educational research 
base in order to answer our question. And we acknowledge in advance that the 
research base on effective teacher education and professional development is 
disappointingly thin. Nonetheless, we argue that it is sufficient to support doing 
a better job than we are now doing, even as we pursue research designed to 
provide enhanced content about excellent comprehension instruction and 
about improved models for teacher education and professional development. 
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What We Already Know About Teacher Preparation 

A common belief among many Americans is that teaching is something that 
people can do without much preparation (Darling-Hammond & Green, 1994). 
The need for teacher preparation programs has always been suspect. In fact, 
during the 1990s, many alternative teacher education programs were developed 
to certify teachers without requiring traditional teacher preparation. These 
programs were based in the belief that individuals with extensive life 
experiences and expertise in a particular domain—science, history, physics, 
math—could certainly teach in that domain with minimal preparation. 

Although this trend has continued over the past 10 years, a plethora of literature 
related to teacher preparation programs has become available (for the most re- 
cent review of this work, see Sikula, 1996). Most of this literature, however, 
consists of descriptions and discussions of existing teacher preparation pro- 
grams, case study analyses of pre-service teachers' beliefs and experiences, and 
recommendations for improving teacher preparation programs that are based 
on theory, logic, or experience. In addition, the literature is largely descriptive 
and qualitative (for a recent review of this work applied to reading education, 
see Fisher, Fox, & Paille, 1996). Although this body of work can be helpful in 
identifying issues and constructs for future study, it cannot, by itself, be used to 
make legitimate claims about teacher education programs. In fact, the NRP 
(2000) found no studies that measured student achievement as a result of 
teacher education. As Anders and her colleagues (Anders, Hoffman, & Duffy, 
2000) stated, "Few... claims [about teacher education and reading] stand on a 
solid research base" (p. 727). 

Nevertheless, we do know a few things about teacher preparation programs. For 
example, we know that pre-service teachers often enter teaching programs with 
firmly held beliefs about the nature of knowledge and the nature of teaching. 
These beliefs have been acquired through their own experiences as learners in 
schools. These beliefs shape how they view the teaching and learning processes 
and their own teaching and learning. We also know that many pre-service 
teachers enter teaching with the idea that there is "little need to obtain a knowl- 
edge base in pedagogy in order to become effective teachers" (Lanier & Little, 
1986, p. 11). In the past, these candidate teachers have viewed education 
courses as weak and easy courses, the "Mickey Mouse" courses of the univer- 
sity. NRP (2000) found, however, that pre-service teacher education programs 
appear to improve candidate teachers' knowledge about teaching and learning; 
pre-service teachers, in other words, learn what they are taught. Thus it is rea- 
sonable to conclude that well-designed teacher education programs have a 
positive effect on reading outcomes. 
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What We Need to Know About Teacher Preparation 

These claims leave much work to be done before we can better understand the 
effect of teacher preparation programs on developing expertise in teaching 
reading comprehension. Several key questions need to be addressed: 

• What knowledge base (e.g., in language development, sociolinguistics, 
multiculturalism, reading development) do teachers need for effective 
reading comprehension instruction? 

• What is the relative power of various instructional delivery systems (e.g., 
field-based experiences, video-based cases, demonstration teaching, 
microteaching) for helping teachers acquire the knowledge and skills they 
need to successfully teach comprehension to students of different ages and 
in different contexts? 

• What do extant national data sets (e.g., NAEP) show about the extent to 
which teacher preparation experiences relate to teacher practices and stu- 
dent performances on comprehension measures? 

What We Already Know About Teacher Professional Development 

Conventional wisdom among teacher educators is that pre-service teachers are 
easier to work with than practicing teachers. Although pre-service teachers 
certainly hold prior beliefs about teaching and learning, these teacher 
educators think that the beliefs of practicing teachers are typically more 
entrenched. Many believe that practicing teachers, through their teaching 
experiences and classroom routines, have developed established ways of 
thinking about and implementing instruction—ways that are often resistant to 
change. For example, it is very difficult for practicing teachers to learn how to 
use instructional strategies that are different from the ones with which they are 
familiar. Joyce and Showers (1996) found that it takes as many as 30 instances of 
practicing a new routine before teachers can successfully incorporate it into 
their repertoire of practice. 

Other research has corroborated this conventional wisdom. A body of research 
demonstrates the ineffectiveness of many traditional forms of in-service educa- 
tion for teachers (Cochran-Smith & Lytle, 1999). First, we know that the tradi- 
tional staff development format is a relatively brief "one shot" workshop in 
which a presenter presents information to teachers about instructional prac- 
tices. The effectiveness of these workshops, when evaluated at all, is typically 
measured through surveys of teacher satisfaction and only rarely by changes in 
teacher behavior. For the most part, teachers report that they perceive profes- 
sional development in general to be of little use or value. 
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What We Need to Know About Teacher Professional Development 

But what conditions promote effective professional development experiences? 
Effective professional development is associated with several characteristics 
(NRP, 2000). First, effective programs cover longer periods of time than do less- 
effective programs. Second, extensive investment of both money and time is 
needed on a continual basis for effective professional development. Third, ef- 
fective professional development is content-focused and provides teachers with 
theoretical understandings of subject matter (Darling-Hammond, 2000; El- 
more, 1999-2000; Joyce & Showers, 1996). Finally, a wide variety of content, 
when used for professional development, appears to be successful (NRP, 2000). 

Since most of these claims about professional development in general relate to 
professional development to improve reading instruction as well, we can use 
the claims to identify what we do not know about effective professional devel- 
opment that supports high-level reading comprehension instruction. Among 
the things we need to know are the following: 

• What content (declarative and procedural knowledge about readers, text, 
tasks, and contexts) and sequencing of content lead to effective professional 
development programs? 

• How do various instructional delivery systems for professional develop- 
ment (e.g., in-class coaching, participatory learning, video-based cases, 
demonstration teaching, collaborative planning, lesson studies) influence 
the acquisition of knowledge and skills that lead teachers to enact effective 
instructional practices for students of different ages and in different con- 
texts? 

• What are the critical components of professional development that lead to 
effective instruction and sustained change in teachers' practice? 

• How do teachers' existing beliefs and instructional practices influence how 
teachers use new information about teaching reading when that new in- 
formation conflicts with what they already believe and do? 

• What are various ways to support teachers so that they are willing to spend 
the time and cognitive effort and energy necessary to improve their com- 
prehension instruction? 

ASSESSMENT OF READING COMPREHENSION 

Understanding the nature of the problem of reading comprehension requires 
having available good data identifying which readers can successfully under- 
take which activities with which texts. Such data are not available, in part be- 
cause the widely used comprehension assessments are inadequate. Further, the 
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improvement of instruction relies crucially on the availability of information 
about the effectiveness of instruction. Teachers need reliable and valid assess- 
ments tied closely to their curricula so that they can see which students are 
learning as expected and which need extra help. In addition, schools, districts, 
and states are increasingly calling for reliable and valid assessments that reflect 
progress toward general benchmarks of reading, writing, and mathematics 
ability. For the area of reading comprehension, good assessments that are tied 
to curriculum as well as good assessments of general comprehension capacity 
are sorely needed. These assessments need to be constructed in accordance 
with the many advances in psychometric theory. 

What We Already Know About Comprehension Assessments 

Currently available assessments in the field of reading comprehension generate 
persistent complaints that these instruments 

• inadequately represent the complexity of the target domain 

• conflate comprehension with vocabulary, domain-specific knowledge, 
word reading ability, and other reader capacities involved in comprehen- 
sion 

• do not rest on an understanding of reading comprehension as a develop- 
mental process or as a product of instruction 

• do not examine the assumptions underlying the relationship of successful 
performance to the dominant group's interests and values 

• are not useful for teachers 

• tend to narrow the curriculum 

• are unidimensional and method-dependent, often failing to address even 
minimal criteria for reliability and validity. 

Indeed, most currently used comprehension assessments reflect the purpose 
for which they were originally developed—to sort children on a single dimen- 
sion by using a single method. Even more important, though, is that none of the 
currently available comprehension assessments is based in a viable or articu- 
lated theory of comprehension. And none can give us a detailed or convincing 
picture of how serious the problem of comprehension achievement in the 
United States is. These considerations, as well as the thinking about the nature 
of reading comprehension represented in this document, create a demand for 
new kinds of assessment strategies and instruments that (1) more robustly 
reflect the dynamic, developmental nature of comprehension; (2) represent 
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adequately the interactions among the dimensions of reader, activity, text, and 
context; and (3) satisfy criteria set forth in psychometric theory. 

Currently, widely used comprehension assessments are heavily focused on only 
a few tasks: reading for immediate recall, reading for the gist of the meaning, 
and reading to infer or disambiguate word meaning. Assessment procedures to 
evaluate learners' capacities to modify old or build new knowledge structures, 
to use information acquired while reading to solve a problem, to evaluate texts 
on particular criteria, or to become absorbed in reading and develop affective 
or aesthetic responses to text have occasionally been developed for particular 
research programs but have not influenced standard assessment practices. 
Because knowledge, application, and engagement are the crucial consequences 
of reading with comprehension, assessments that reflect all three are needed. 
Further, the absence of attention to these consequences in widely used reading 
assessments diminishes the emphasis on them in instructional practices as 
well. 

What We Need in the Area of Comprehension Assessments 

The entire research enterprise sketched out in this report depends on having a 
more adequate system of instrumentation for assessing reading comprehen- 
sion. A satisfactory assessment system is a prerequisite to making progress with 
all aspects of the research agenda we propose. Thus we argue that investing in 
improved assessments has very high priority. It is clear that we cannot even 
sketch the seriousness of the problem of reading comprehension in the United 
States or the nature of the decline in comprehension outcomes that is the 
source of much worry until we have an assessment system that can be used 
across the developmental range of interest and that assesses the same construct 
across that range. 

Assessing the effect of changes in instruction depends on having valid, reliable, 
and sensitive assessments. The effect of assessment on instruction is a question 
that constitutes a research agenda of its own, particularly in this highly 
accountability-oriented era of education reform. But the power of high-stakes 
assessments over instruction and curriculum can be somewhat mitigated if 
teachers have available alternative assessment options that give them more 
useful information. 

Any system of reading assessments should reflect the full array of important 
reading comprehension consequences. We argue that a research program to es- 
tablish expectable levels of performance for children of different ages and 
grades on this full array of consequences is necessary. Such a program is a pre- 
requisite to developing performance criteria at different age and grade levels 
and to pursuing questions about reader differences associated with instruc- 
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tional histories, social class, language, and culture in reading comprehension 
outcomes. 

Although the reading comprehension consequences defined above constitute 
the basis for designing a comprehension assessment that would reflect success, 
our view suggests that assessments designed to reflect readers' cognitive, moti- 
vational, and linguistic resources as they approach a reading activity are also 
necessary. For instance, when the outcomes assessment identifies children who 
are performing below par, process assessments could help indicate why their 
reading comprehension is poor. Further, diagnostic assessments are crucial in 
dissecting the effect of particular instructional or intervention practices. Ideally, 
we would move ultimately toward assessment systems that can also reflect the 
dynamic nature of comprehension, for example, by assessing increments of 
knowledge about vocabulary and particular target domains that result from in- 
teraction with particular texts. 

We see the development of an assessment system for reading comprehension 
as having a very high priority. Such a system should be based in contemporary 
approaches to test development and evaluation. We recognize that developing 
a comprehensive, reliable, and valid assessment system is a long-term project. 
Crucial for such a system are the criteria for judging performance across the de- 
velopmental span. Nonetheless, a substantial start could be made in the short 
run, either by targeting the assessment of outcomes and reader resources as a 
major task of the research agenda or by encouraging the development of proto- 
type assessments for outcomes and reader resources within other research ef- 
forts (such as research focused on instructional efficacy). Such an effort is cen- 
tral to pursuing larger research agendas, such as longitudinal work to create a 
picture of the development of reading comprehension, a large-scale effort to 
determine how U.S. children are functioning as readers, or a systematic pursuit 
of differences in reading comprehension performance related to cultural 
background, social class, and language status. 

The approach to assessment proposed here differs from current approaches to 
reading assessment in that it would both grow out of and contribute to the de- 
velopment of an appropriately rich and elaborated theory of reading compre- 
hension. Assessment procedures generated by this approach are thus more 
likely to be influenced and changed by theoretically grounded reading research. 
Our approach also highly values the utility of assessment for instruction. Of 
course, comprehensive assessment systems can place high demands of time on 
students and teachers; thus, we have an obligation to develop assessments that 
are embedded in and supportive of instruction, rather than limited to serving 
the needs of researchers. 
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A comprehensive assessment program reflecting the thinking about reading 
comprehension presented here would have to satisfy many requirements that 
have not been addressed by any assessment instruments, while also satisfying 
the standard psychometric criteria. The minimum requirements for such a 
system follow: 

• Capacity to reflect authentic outcomes. Although any particular assessment 
may not reflect the full array of consequences, the inclusion of a wider array 
than that currently being tested is crucial. For example, students' beliefs 
about reading and about themselves as readers may support or obstruct 
their optimal development as comprehenders; teachers may benefit 
enormously from having ways to elicit and assess such beliefs. 

• Congruence between assessments and the processes involved in comprehen- 
sion. Assessments that target particular operations involved in comprehen- 
sion must be available, in the interest of revealing inter- and intra-individ- 
ual differences that might inform our understanding of the comprehension 
process and of outcome differences. The dimensionality of the instruments 
in relation to theory should be clearly apparent. 

• Developmental sensitivity. Any assessment system needs to be sensitive 
across the full developmental range of interest and to reflect developmen- 
tally central phenomena related to comprehension. Assessments of young 
children's reading tend to focus on word reading rather than on compre- 
hension. Assessments of listening comprehension and of oral language 
production, both of which are highly related to reading comprehension, are 
rare and tend not to be included in reading assessment systems despite 
their clear relevance. The available listening comprehension assessments 
for young children do not reflect children's rich oral language-processing 
capacities, because they reflect neither the full complexity of their sentence 
processing nor the domain of discourse skills. 

• Capacity to identify individual children as poor comprehenders. An effective 
assessment system should be able to identify individual children as poor 
comprehenders, not only in terms of prerequisite skills such as fluency in 
word identification and decoding, but also in terms of cognitive deficits and 
gaps in relevant knowledge (background, domain specific, etc.) that might 
adversely affect reading and comprehension, even in children who have ad- 
equate word-level skills. It is also critically important that such a system be 
able to identify early any child who is apt to encounter difficulties in read- 
ing comprehension because of limited resources to carry out one or another 
operation involved in comprehension. 

• Capacity to identify subtypes of poor comprehenders. Reading comprehen- 
sion is complexly determined. It therefore follows that comprehension dif- 
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ficulties could come about because of deficiencies in one or another of the 
components of comprehension specified in the model. Thus, an effective 
assessment system should be able to identify subtypes of poor comprehen- 
ders in terms of the components and desired outcomes of comprehension. 
It should also be capable of identifying both intra- and inter-individual dif- 
ferences in acquiring the knowledge and skills necessary for becoming a 
good comprehender. 

Instructional sensitivity. Two major purposes for assessments are to inform 
instruction and to reflect the effect of instruction or intervention. Thus, an 
effective assessment system should provide not only important information 
about a child's relative standing in appropriate normative populations 
(school, state, and national norms groups), but also important information 
about the child's relative strengths and weaknesses for purposes of educa- 
tional planning. 

Openness to intra-individual differences. Understanding the performance of 
an individual often requires attending to differences in performance across 
activities with varying purposes and with a variety of texts and text types. 

Usefulness for instructional decisionmaking. Assessments can inform in- 
structional practice if they are designed to identify domains that instruction 
might target, rather than to provide summary scores useful only for com- 
parison with other learners' scores. Another aspect of utility for instruc- 
tional decisionmaking is the transparency of the information provided by 
the test given to teachers without technical training. 

Adaptability with respect to individual, social, linguistic, and cultural varia- 
tion. Good tests of reading comprehension, of listening comprehension, 
and of oral language production target authentic outcomes and reflect key 
component processes. If performance on a task reflects differences owing 
to individual, social, linguistic, or cultural variations that are not directly 
related to reading comprehension performance, the tests are inadequate for 
the purposes of the research agenda we propose here. 

A basis in measurement theory and psychometrics. This basis should address 
reliability within scales and over time, as well as multiple components of 
validity at the item level, concurrently with other measures and predictively 
relative to the longer-term development of reading proficiency. Studies of 
the dimensionality of the instruments in relationship to the theory under- 
pinning their construction are particularly important. Test construction 
and evaluation of instruments are important areas of investigation and are 
highly relevant to our proposed research agenda. 
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Clearly, no single assessment would meet all these criteria. Instead, we propose 
an integrated system of assessments, some of which may be particularly appro- 
priate for particular groups (e.g., emergent or beginning readers, older strug- 
gling readers, second-language readers, or readers with a particular interest in 
dinosaurs). Further, the various assessments included in the system would ad- 
dress different purposes, such as a portmanteau assessment for accountability 
or screening purposes, diagnostic assessments for guiding intervention, 
curriculum-linked assessments for guiding instruction, and so on. Given that 
we are proposing multiple assessments, we believe that studies of their dimen- 
sionality and of the interrelations of these dimensions across measures are es- 
pecially critical. 

A sample of issues that would certainly arise in the process of developing a 
comprehensive assessment system for reading comprehension follows: 

• The effect of various response formats on performance. 

• Variation in performance across types of text. 

• The effect of nonprint information. 

• The effect of various formats and accommodations on the test performance 
of learners of English as a second language. 

• Variation in performance across a variety of types of discourse and genres, 
including hypertext. 

• The effect on performance of specifying different purposes for reading. 

• The capacity to differentiate domain-specific and reading-general opera- 
tions. 

• The need to reflect performance on literacy tasks typical of electronic 
reading, such as retrieval. 

• The capacity to explore issues that go outside the traditional rubric of com- 
prehension, such as scanning, intertextuality, domain-specific strategies, 
and consulting illustrations. 

• The reliability, validity, and dimensionality of different assessment instru- 
ments and approaches. 

Key Issues the Research Agenda Should Address 

The key questions and issues that a research agenda on reading assessment 
needs to address and that are closely connected to the RRSG's proposed areas 
for future instruction research, include the following: 
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How can the education community measure strategic, self-regulated read- 
ing, including a student's use of such strategies as questioning, compre- 
hension monitoring, and organizing the knowledge gained from text? 

To what extent are performance-based assessments of reading sensitive to a 
student's competencies in such processes as vocabulary, cognitive strate- 
gies, writing ability, oral language (syntax), reading fluency, domain content 
knowledge of the texts, and such dispositions as motivation and self- 
efficacy for reading? 

How do we design valid and reliable measures of self-regulated, strategic 
reading that teachers can administer in the classroom to inform their in- 
structional decisions? 

What informal assessments should teachers use to identify children who 
may need additional or modified instruction within the classroom to pre- 
vent a referral to special education services? 

How do we construct informal assessments to assist teachers in identifying 
how to help students who have low reading comprehension? For example, 
how could teachers identify which children need to be taught specific 
reading strategies or supported in domain knowledge acquisition or moti- 
vational development? 

What reading comprehension assessment could be both administered effi- 
ciently by all teachers in a school and used across grades to document stu- 
dent growth and guide teacher decisions about the appropriate texts, tasks, 
contexts, and learning activities for students? 

What available measures of motivation and engagement in reading can be 
linked to reading competencies, related to growth over time, and used to 
guide classroom learning activities? 

What measures of reading fluency can be used at the levels of the individual 
student, the classroom, and the school and can be related to reading com- 
prehension and reading motivation? 

Which measures of reading comprehension are sensitive to specific forms 
of reading instruction and intervention for all readers? 

What are the dimensions evaluated by different assessments in relation to 
more traditional assessments and the proposed new approaches to assess- 
ment? How well does the dimensionality map onto the theories behind the 
development of the assessments? 



Chapter Five 

STRATEGIES FOR DEVELOPING A RESEARCH PROGRAM ON 
READING COMPREHENSION 

Having a purposeful research agenda is only one prerequisite to developing a 
research program in any domain. In addition to formulating an array of desir- 
able research activities, the education field will need to determine priorities— 
which aspects of the agenda to begin with and how to sequence the necessary 
research activities. Further, issues about the required infrastructure for the re- 
search effort must be addressed, as well as questions about how to sustain and 
steer the effort once it is under way so that knowledge can accumulate and its 
usability can be optimized. Considerations of the research methods are crucial, 
as are issues of funding levels and funding sources and collaboration among 
various potential funding agencies. We discuss these various issues in the fol- 
lowing sections. 

PREREQUISITES TO ESTABLISHING AN EXCELLENT EDUCATIONAL 
RESEARCH PROGRAM 

This report makes clear that although the knowledge base in the area of reading 
comprehension encompasses a very large territory, it is extensive in some areas 
but limited in others. The RRSG has mapped the various domains of knowledge 
to help decisionmakers identify new research that will have the most effect on 
comprehension instruction and reading outcomes. In so doing, a number of 
prerequisites for the establishment of a successful and effective reading com- 
prehension research program were identified. Those prerequisites include (1) 
establishing priorities, (2) building on strengths, (3) improving the status of ed- 
ucation research, and (4) choosing methods appropriate to the task. 

Establishing Priorities 

The usability of knowledge now becomes the major criterion in establishing 
priorities—usability of knowledge in classrooms and in establishing policies. A 
research program should be judged not just on its methodological rigor, but 
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also on its capacity to generate improvements in classroom practice, enhance 
curricula, enrich teacher preparation, and facilitate more-informative assess- 
ments. 

1. Criteria. We suggest that an educational research effort that focuses only on 
reading comprehension as a field of research will be insufficient. The effort 
must also focus within reading comprehension on the highest-utility re- 
search topics. We have presented three domains of research within reading 
comprehension that we argue are of high priority—research on instruction, 
on teacher preparation, and on assessment. Even within those broad topics, 
further prioritizing is needed. Consulting with the research community will 
be key in developing likely priorities; at some point, though, decisive 
leadership will be needed. 

Topics that are of high priority in the program of research on reading 
comprehension should be judged on the following criteria: 

• How much knowledge has already been accumulated about the relevant 
aspects of comprehension? 

• How significantly will expanding the knowledge base in the way 
proposed affect theory development? 

• How important will exploring the instructional applications that might 
emerge from the research be to improving outcomes? 

• To what extent will relevant applications enhance, extend, and expand 
current practice, rather than represent minor modifications to it? 

2. Tensions. Any proposed research program represents a compromise be- 
tween focus and breadth. Establishing priorities is not a formulaic proce- 
dure, but one that requires wisdom in weighing various criteria. It may be 
helpful to note a number of points that arose in our deliberations as we 
tried to establish priorities. 

• Tension between focusing on a specific age range versus a wider age 
range. We discussed at some length the value of focusing our questions 
more specifically on a particular age range, for example, on kindergarten 
through grade 3, where most current reading reform efforts are targeted, 
or on the middle and high school grades, where practitioners are most 
concerned with effective reading comprehension instruction. We chose 
not to limit the age range of interest for a number of reasons. First, we 
did not wish to suggest that reading comprehension should be ignored 
in reading instruction in the primary grades; many accomplishments of 
kindergarten, grade 1, and grade 2 readers are directly relevant to cur- 
rent and future comprehension success, as are accomplishments in Ian- 
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guage even of preschool-age children. Second, in recognizing the practi- 
cal challenges facing the content area teacher in middle and secondary 
school classes, and the degree to which those challenges are intricately 
related to reading comprehension, we did not wish to downplay the im- 
portance of research on this age range. Third, our conceptualization of 
reading comprehension is inherently developmental, encompassing 
precursors that develop in the preschool and primary school years as 
well as outcomes displayed in secondary school. This conception pre- 
cludes restricting the age range of interest. 

Tension between priorities derived from our analysis of research and 
practice and priorities determined by other factors. We recognize that 
competing priorities exist within any research program. For example, 
priorities are derived from political realities, are associated with the 
availability of fiscal and human resources, are limited by the 
practicalities of certain kinds of research undertakings, and are related 
to the likelihood that results will actually be used to change practice. The 
group that produced this report limited itself to thinking about what the 
education community needs to know. Obviously, the ultimately selected 
research agenda will also need to incorporate the effects of other factors 
in selecting research targets. 

Tension between research that is well embedded in existing knowledge 
and theory and research that is truly innovative. Researchers want to 
generate novel conceptualizations and revolutionary findings. Practice 
is often better served by smaller increments to our knowledge, such as 
knowing whether a student's comprehension of a text read in English is 
enhanced or impeded by discussing the meaning in the student's first 
language or deciding whether vocabulary instruction should incorpo- 
rate writing sentences with the new words. Since the utility of knowl- 
edge is a major criterion, we obviously endorse research efforts that will 
generate modest increments to the quality of practice. At the same time, 
research efforts laying down the basis for future improvements in prac- 
tice in domains that are not yet close to practical utility should not be 
ignored. 

Tension between immediate payoff and longer-term research efforts. Al- 
though research priorities tend to be attached to questions or problems, 
planning a research effort requires thinking about a packet of activities 
that fit together and address practical as well as intellectual issues. Thus, 
we suggest that those conducting the research planning effort consider a 
strategy for soliciting short-term and long-term projects simultaneously. 
Short-term projects, such as evaluating well-founded instructional 
interventions, could generate useful outcomes relatively quickly. Long- 
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term undertakings could be designed to underpin future improvements 
in practice by expanding the education community's basic 
understanding of reading comprehension. For example, a multisite, 
large-scale longitudinal study of reading comprehension development 
would be a long-term project. The entire research effort needs to be 
strategic and orchestrated. Although some of its components will have 
no immediate payoff, an understanding of how they might contribute 
ultimately to improving practice should always be required. 

• Tension between preplanned and emergent research priorities. The RRSG 
achieved a remarkable degree of consensus on the formulation of issues 
in reading comprehension. It did not conclude, though, that its report 
should be an unfiltered basis for soliciting research proposals, in part 
because we agreed on the need to let the quality of research proposed 
partly determine the research priorities. Bad research on an extremely 
important topic is not likely to advance the field as much as excellent re- 
search on a slightly less pressing topic. Thus, we suggest that any solici- 
tation of proposals be formulated with enough flexibility to allow the 
field to demonstrate what it can do well, while maintaining sufficient fo- 
cus so that a coherent research program develops. 

Building on Strengths 

The quality of reading instruction in the primary grades in U.S. schools has 
benefited from the products of a 25-year program of research focused on 
understanding the development of word reading and on formulating 
interventions for children experiencing difficulties in word reading. We propose 
a focus on reading comprehension in part to build on these improvements in 
educational practice and in part to build a stronger research base for improving 
practice in preschool settings. It is clear that the benefits to reading outcomes 
that accrue from improved instruction in word reading will be limited if 
children do not also have access to improved instruction in vocabulary, oral 
language production, writing, text analysis, and other factors that contribute to 
comprehension. Such instruction is crucial even in the preschool years for 
children whose oral language skills are limited, and improved instruction needs 
to continue throughout the school years. Thus, the focus on reading 
comprehension we propose complements the currently funded research 
agenda on word reading, while benefiting from the advances the current 
research has made possible. 
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Improving the Status of Educational Research 

Before an educational research program can demand support, it must address 
widespread doubts concerning the quality, relevance, and usefulness of its re- 
search. Therefore, educational funders should base their funding decisions not 
only on the intellectual credibility of a program but also on its practical utility. 
We suggest that the field of reading research take at least three steps to promote 
that effort. 

1. Ensure programmatic efforts. High-utility research efforts are planned as 
long-term and cumulative undertakings. Changes in practice should not de- 
pend on the results of a single study or an attractive new idea; they should be 
based on well-replicated findings consistent with broader theoretical un- 
derstandings. This presupposes a process to ensure that the research builds 
on previous findings and that the results of the various related research ef- 
forts are systematically accumulated, reviewed, and analyzed. These cumu- 
lative analyses should then become the subject of dissemination and the ba- 
sis for changes in practice. Of course, the likelihood that research efforts will 
build on and inform one another is greatly enhanced if efforts are taken to 
build a collaborative community of researchers. 

2. Develop a community of researchers. Research relevant to reading compre- 
hension has been carried out within a variety of disciplines (linguistics, 
sociolinguistics, discourse processing, anthropology, psychology, and cogni- 
tive science) and by individuals working in quite distinct fields. In addition, 
the field of reading itself is sociologically somewhat complex, as emblema- 
tized by the existence of several organizations of reading researchers 
(International Reading Association, National Reading Conference, Society 
for the Scientific Study of Reading) with only partially overlapping member- 
ship and by strong constituencies of reading researchers within other orga- 
nizations (American Educational Research Association, Society for Text and 
Discourse, Society for Research in Child Development). Making progress in 
reading comprehension research will require creating links across the now 
distinct subfields and subgroups. We suggest below that well-designed pro- 
posal review procedures can contribute substantially to forming a commu- 
nity of reading researchers linked by their common intellectual focus. 

3. Make both research- and practice-based knowledge optimally usable for all. 
The challenge of improving reading comprehension is intrinsically a practi- 
cal challenge, and reflective practitioners constitute a source of knowledge 
that is insufficiently represented in journals or in research proposals. If work 
on reading comprehension is to affect practice within our lifetimes, the con- 
cerns of practitioners need to be incorporated from the beginning. The work 
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must be seen as operating in Pasteur's quadrant1 rather than as being ex- 
ported to schools after the research papers are published. Mechanisms for 
distinguishing excellent from mediocre practice, for reviewing and accumu- 
lating the knowledge of effective practitioners, and for incorporating practi- 
tioner expertise into the research process need to be developed and nur- 
tured. 

METHODS APPROPRIATE TO THE TASK 

The RRSG considered at length the issue of methodologies that are necessary to 
address the research questions identified by the committee. There was consen- 
sus among the members that a range of methodologies was not only necessary 
but also essential to ensuring rigorous responses to the various research ques- 
tions. Further, the field of educational research possesses a diverse array of 
well-formulated, widely used methods for the conduct of rigorous research. 
Methods that have proven useful to advancing educational research include (1) 
experimental and quasi-experimental designs (Pedhazur & Schmelkin, 1991); 
(2) structural equation modeling (Nevitt & Hancock, 2000); (3) hierarchical lin- 
ear modeling (Lee, 2000); (4) meta-analysis in experimental research (Schäfer, 
1999); (5) discourse analysis (Cazden, 1988); (6) video analysis (Stigler, Gal- 
limore, & Hiebert, 2000); (7) classroom observational analysis (Turner & Meyer, 
2000); and (8) verbal protocol analysis (Pressley & Afflerbach, 1995). 

The body of knowledge about instruction in reading comprehension has been 
informed by a wide range of research methods. The power of this diversity is 
that converging evidence now exists for a substantial majority of the claims pre- 
sented above regarding the principles of instructional practice. The principle 
that explicit strategy instruction increases comprehension is supported by two 
quite different forms of empirical studies. For example, the NRP (2000) sum- 
marized experiments showing the effects of instruction on the learning of 
strategies and on reading comprehension. To complement that evidence, case 
studies of teachers nominated as outstanding also report that these exemplary 
teachers provide explicit strategy instruction within the classroom context 
(Pressley et al., 2001). However, these examples do not imply that our knowl- 
edge is completely formed on this principle. For example, the conditions for the 
use of strategies are not fully explicated in either the experimental literature or 
the case study literature. However, this convergence does suggest that strategy 

Pasteur s quadrant refers to the quadrant of research defined by simultaneous contribution to ba- 
sic and applied problems. Pasteur's contributions to the understanding of infection and contami- 
nation constituted theoretical breakthroughs at the same time that they also formed a basis for 
fighting disease and promoting public health. 
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instruction is a promising starting point for new research on reading compre- 
hension instruction. 

Statistical modeling has been advanced to permit the examination of critical 
aspects of complex problems such as reading comprehension instruction. For 
instance, structural equation modeling (SEM) allows investigators to study la- 
tent variables. Such variables represent the shared variance (e.g., the essential 
overlap in measurement) between two measured constructs. This is especially 
useful in reading comprehension research because valid and reliable measures 
of instructional variables, such as strategy instruction or autonomy support, are 
in the process of being developed. Further, SEM permits the study of mediation 
among classroom constructs, student characteristics, and student achievement 
outcomes. Hierarchical linear modeling (HLM) increases our capacity to study 
the effects of instruction on reading comprehension by permitting the investi- 
gator to eliminate variance in achievement attributable to unwanted sources 
(Lee, 2000). Especially with large data sets, or with quasi-experimental designs, 
variance in outcome variables that is not experimentally controlled can be sta- 
tistically removed from the classroom instructional effects that are of theoreti- 
cal importance. Both SEM and HLM permit investigators to form growth vari- 
ables reflecting the slope and curvature of student improvement in reading 
comprehension or allied variables, such as reading motivation or content 
knowledge gained from reading. 

To complement strong statistical modeling, in-depth analysis techniques per- 
mit investigators to examine the cognitive processes of readers through verbal 
protocol analysis (Pressley & Afflerbach, 1995). In this procedure, students think 
aloud while reading, and their verbal reports are examined for the qualities of 
their cognitive self-regulation and other higher-order thinking activities. As 
procedures for analyzing videotapes have advanced, widely shared guidelines 
for collecting, transcribing, interpreting, coding, and analyzing data have be- 
come available (Erickson, 1992; Stigler et al., 1999). These data are multivariate 
and interactionist. They can convey the complexity of classroom instruction. 
However, videotapes are necessarily limited to a few classrooms. When such 
data are linked to national (or state) probability samples, they can reveal gen- 
eralizable patterns of instruction. Such patterns represent both the depth of 
classroom instruction and the breadth of generalization for the findings. Thus, 
methodological tools that are readily accessible to all investigators permit a di- 
versity of approaches to research, as required in the multifaceted field of read- 
ing comprehension instruction. 

Further, any substantial research effort will likely need to involve a combination 
of different approaches and different types of data requiring adherence to mul- 
tiple evidentiary standards. In the interest of rigor, it is imperative that the 
methodology selected to address a research question be driven by the question 
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itself and not by arbitrary judgments that some methods are stronger than 
others. For that matter, it is also not possible to make clear-cut divisions across 
types of methodologies, for a number of reasons: 

• Classes of methodologies overlap to a large extent. 

• There is no intrinsic ranking of values associated with any particular 
methodology. 

• High levels of rigor can be defined for any form of disciplined inquiry, 
whether classified as qualitative or quantitative. 

• Methodologies can be assessed only with reference to the research ques- 
tions they are being used to answer. 

Among quantitatively oriented studies, true experiments, of course, represent 
an ideal methodology for assessing the effect of instruction or intervention. 
True experiments are sometimes not feasible, though, since their successful 
implementation requires a set of conditions that cannot always be met in edu- 
cational settings. In these cases, well-controlled quasi-experiments provide a 
standard of evidence that, although not as high as that of true experiments, is 
acceptable. Quantitative studies, including program evaluations, are typically 
enriched by the inclusion of methods that simultaneously provide descriptive 
and correlational data on, for example, the interaction of learner characteristics 
and response to intervention. Similarly, some methodologies that are qualita- 
tive and observational may have strong quantitative components, such as the 
observation and coding of classroom teaching behaviors in a time-by-activity 
framework essential to evaluating the effects of instructional strategies on stu- 
dent achievement. 

Some questions call for ethnographic methods. For example, how do teachers 
and principals respond to the introduction of a new reading comprehension in- 
tervention into a school? Qualitative methods are often the most appropriate 
ones when the goal is discovery. For example, in-depth qualitative studies on 
bilingual students' use of metacognitive and cognitive strategies while reading 
in two languages have generated information on their reading that would have 
been otherwise difficult to obtain. Qualitative methods are also highly desirable 
when in-depth information is needed about important components of an inter- 
vention's functioning. Such information may illuminate, for example, whether 
the intervention is likely to be undermined or supported within a school. In 
addition, qualitative methods are useful for providing a cultural perspective on 
why certain groups respond the way they do to instruction, or for describing 
how teachers' practices differentially affect students' reading engagement and 
performance. 
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Thus, scientifically rigorous research studies use methods appropriate to the re- 
search questions of interest. In many instances, multiple methodologies blend 
descriptive, correlational, and experimental methods in the more quantitative 
area with a range of qualitative methods essential to addressing the questions of 
interest. It is also possible that the appropriate methodology of interest will be 
predominantly one or another type, although there is substantial variability in 
the characteristics of a single methodology that defies simply lumping methods 
into categories. 

When multiple types of evidence can be cited in support of a particular conclu- 
sion, a greater capacity exists for building consensus, ensuring the translation 
of research to practice, and supporting the sustainability of research-based 
practices. We hope that one aspect of this research agenda will be to increase 
the receptivity of educational thinking to the value of rigorous research and to 
stimulate the active discussion of research methods and their appropriate ap- 
plication. A program of research, especially one structured across several years, 
is ideally characterized by procedures to guide selection of questions through a 
process of setting research priorities. Such a program also ensures that findings 
can be replicated, deepens understanding, charts progress, and assesses the 
degree of convergence across studies and research methods. The research 
program on reading comprehension that we propose here should be a model 
for effectively choosing and using appropriate and diverse methods. 

THE RESEARCH INFRASTRUCTURE: ORGANIZING FOR 
PROGRAMMATIC RESEARCH ON READING COMPREHENSION 

Procedures for getting from here to there also need to be in place. These proce- 
dures should at least encompass decisions about how Requests for Applications 
(RFAs) will be researched and written, who should serve on review panels, and 
how the accumulation of research findings will be monitored to serve as input 
to later RFAs. 

To ensure that a long-term, large-scale initiative in reading comprehension re- 
search is successful, several infrastructure issues must be addressed. Concerns 
about the quality of educational research and the oversight of projects in the 
field are widespread. Efforts to extend these resources by collaborations across 
research entities have enhanced the educational research mission and reflect 
the judicious use of resources by all the agencies involved in these efforts. Such 
efforts should be extended, no matter what changes in the organizational 
structure for education research funding might be undertaken. 

1. Leadership and professionalism. For this initiative to be successful, the RRSG 
recommends the following steps to ensure intellectual leadership and long- 
term planning: 
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• A director should be named to oversee this initiative and related reading 
research projects. 

• The director should interact and collaborate with individuals across the 
various federal research entities involved with reading research. 

• The director should interact with the field, help develop proposals, and 
help synthesize the knowledge base that will emanate from this and 
other federally sponsored reading research initiatives. 

• The director should not be responsible for review. 

As part of this implementation, criteria for evaluating research proposals and 
procedures for training reviewers and evaluating the quality of reviews need 
to be developed. A standing review panel with staggered, long-term 
appointments should be established. Panel members should have expertise 
that reflects the diversity of the research projects and the methodologies that 
this initiative is likely to attract. Creating this panel will help to establish 
continuity in review as well as to possibly provide an advisory component to 
the reading research program proposed here. This approach to review will 
provide considerable feedback to investigators in the field, thus contributing 
to enhanced research expertise. By virtue of the diversity of expertise on the 
panel, collaborations among researchers with different perspectives will be 
encouraged. Ultimately, such collaborations will lead to the integration of 
knowledge across subdisciplines that is essential to advancing our 
knowledge about reading and instruction. Individuals with limited 
independent research experience should not be placed on the panel. No 
reviewer should be appointed to this panel without training and a trial 
period on the panel, and procedures for terminating reviewers who fail to 
discharge their responsibilities should be established. 

2. Coordination. There is an urgent need to coordinate across current efforts, 
while letting agencies build on their comparative advantages and develop 
their own ecological niches. Each federal agency involved in educational re- 
search works with its own set of priorities and constraints. The National In- 
stitutes of Health (NIH), for example, are well positioned to fund interven- 
tion trials, but not to fund curriculum development. The National Science 
Foundation (NSF) has funded Research on Learning Environments and other 
valuable demonstration projects, but these have so far had limited effect on 
schools or curricula. The OERI has historically funded a wide array of efforts, 
including basic research, demonstrations, training, development, technical 
assistance, and dissemination projects; the payoff from OERI's flexibility has 
been undermined, though, by its traditionally low funding levels and its fail- 
ure to focus on particular research topics. At present, funding for R&D ac- 
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tivities devoted to reading comprehension is lacking among federal agencies 
that support education research. 

3. Sustainability. A fleeting, intermittent, underfunded, or token approach to 
research on reading comprehension will be a wasted effort. This problem 
needs sustained attention, support, and funding that cut across administra- 
tions and political constituencies. In our view, the size and scope of the effort 
and the depth of the commitment must be on a scale equal to federal efforts 
to cure cancer or to develop a network of communications satellites. A num- 
ber of specific steps will support sustainability. 

a. Regular syntheses. Procedures for accumulating, reviewing, and synthe- 
sizing knowledge developed through the funded research could be built 
into the funding effort. The review panel, or perhaps a panel of advisors 
to the entire research undertaking, might oversee these regular synthesis 
efforts. 

b. Talent development. Sustaining the effort also depends on developing a 
cadre of well-trained investigators. Much of what we know today about 
reading comprehension comes from work carried out at the Center for 
the Study of Reading, which received funding in the late 1970s to mid- 
1980s. Many researchers active in the field today received their training at 
this center. A new generation of comprehension researchers is needed, 
however. To develop a cadre of investigators capable of high-quality re- 
search, the RRSG specifically recommends designing research training 
fellowships and developmental grant programs for young investigators, 
modeled perhaps on NIH's clinical- and young-investigator postdoctoral 
awards programs. The optimal training environments for young investi- 
gators would give them access to senior researchers from a variety of dis- 
ciplines and would integrate access to first-rate research training with 
opportunities to learn about schools and classrooms in an authentic way. 

c. Coordinated solicitations. Once a reading comprehension agenda is es- 
tablished, research should be solicited in a variety of formats, guided by 
the nature of the problems under investigation. Solicitations should re- 
flect a long-term plan that incorporates a mix of short-term, medium- 
term, and long-term goals. The crafting of these solicitations should ex- 
hibit continuity, reflecting, for example, feedback on the success of earlier 
solicitations and the knowledge accumulated about the research agenda. 
The solicitations should reflect an attempt to coordinate across the ef- 
forts of various agencies and initiatives. Although field-initiated research 
should continue to receive support, it is critical that high-quality reading 
comprehension research be facilitated through carefully crafted initia- 
tives that reflect the priorities identified in this report and the body of 
knowledge about reading comprehension that will emerge from this ini- 
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tiative. Different types of grants should be supported, including grants 
that support multiple connected projects around coherent central 
themes with collaborations among investigators that are of sufficient 
scale to address the complex issues involved in research on reading com- 
prehension. 

d. Development work. To sustain and extend the research effort, a systematic 
procedure for fostering the development of curricula, software, and 
instructional programs also needs to be in place. Often the practices that 
rest on research fail to receive prompt distribution because publishers 
have not yet rewritten their textbooks to reflect those practices or because 
the professional development efforts for bringing them to scale are inade- 
quate. Attention to publishing, to software development, and to proce- 
dures for influencing teacher educational and professional development 
is needed from the beginning of the research planning. 

e. Sufficient funding. The effort described in this report requires a signifi- 
cantly greater level of funding than is currently available for educational 
research. Improving reading comprehension outcomes in a systematic, 
research-based way will demand a substantial increase in basic knowl- 
edge about comprehension processes and large-scale efforts to imple- 
ment and evaluate improved instructional, teacher preparation, and 
professional development programs. Urgent national priorities cannot be 
addressed without adequate resources. Significant federal funding has 
been appropriated to address such priorities as establishing satellite 
communications networks, fighting AIDS, curing cancer, and developing 
stealth bombers. Our view is that failures in reading comprehension are 
equally as urgent and equally as complicated; we cannot expect the edu- 
cational equivalent of radar or the polio vaccine. Nor can we expect to 
make significant progress without a sum of money comparable to what is 
available for addressing other urgent national priorities. The U.S. gov- 
ernment investment in R&D is between 2 and 3 percent of all national ex- 
penditures (gross domestic product). For example, in the areas of health, 
energy, and transportation, the United States invests between 2 and 3 
percent of the budgeted dollars in R&D. In contrast, only 0.3 percent of 
the expenditures focused on K-12 education are spent on R&D (Office of 
Science and Technology, 1998). If, as a nation, we committed the same 
level of research-dollar funding to education research as we currently 
commit to other areas, reading comprehension outcomes could be sub- 
stantially improved in the next 20 years. 



AFTERWORD 

This report on a proposed research agenda for reading comprehension, like the 
public draft of the report issued in 2000 that preceded it, is intended to serve as 
a foundation for a dialog between the U.S. Department of Education and other 
agencies that fund education R&D and researchers and practitioners in the field 
of the study of reading. By consulting with researchers and practitioners, these 
agencies can generate the broad base of information and political support that 
is essential to any federally funded education R&D effort. 

The first draft of this report was commented on extensively during 2000 and 
2001 through solicited reviews, feedback that was posted to the Achievement 
for All website (www.rand.org/multi/achievementforall), and questions and 
comments received during various conference presentations. Those many 
comments served to stimulate the RRSG's deep rethinking of key issues, which 
is reflected in this report. 

Like any other document dealing with a topic as timely as research in educa- 
tion, this report is likely to become somewhat obsolete in the coming years. If 
the lines of research the RRSG proposes are pursued, new knowledge concern- 
ing reading comprehension may surface, the RRSG's proposed hypotheses on 
reading comprehension may be either strengthened or disproved, and the con- 
clusions contained in this report may need to be revisited. Indeed, the concep- 
tion of reading comprehension that has guided the RRSG's deliberations may 
need significant revision. 

New knowledge and conceptions related to ways to improve all students' read- 
ing comprehension will inevitably emerge from a research program such as the 
one we propose. We recommend that funding agencies commission future 
study groups to assess and synthesize that knowledge and thereby point to new 
directions and priorities for research. The RRSG hopes that this report, in addi- 
tion to providing guidance to current R&D programs, sets forth a useful base 
upon which those future study groups can build. 
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Appendix A 

AN EXPANDED REVIEW OF THE RESEARCH ON VARIABILITY 
IN READING COMPREHENSION 

This appendix contains an extended overview of the discussion in Chapter 
Three on variability in the three elements of reading comprehension—reader, 
text, and activity. 

VARIABILITY IN READERS 

In this section, we review research on the dimensions associated with variation 
in what readers bring to the activity of comprehending any particular text. We 
see variation among readers as being analyzable at four levels: 

• Sociocultural factors help us understand differences among readers in the 
way they define comprehension, the nature of opportunities that readers 
have to learn to comprehend, and the texts and comprehension activities 
that they value. For example, learners from some social groups experience a 
lack of congruence between their own definitions of literacy and those they 
encounter at school, whereas those from other social groups find the 
school-based texts and literacy activities familiar. 

• Group membership may have an effect on certain reader capabilities 
directly or on reader access to support for acquiring comprehension capa- 
bilities. For example, teachers may have varying expectations of literacy 
success for children from low- versus middle-income families. Second-lan- 
guage readers are likely in general to have less-extensive vocabulary knowl- 
edge than first-language readers, and recent immigrants are likely to be less 
familiar with presupposed background knowledge than long-term resi- 
dents. 

• Individual differences among readers go beyond those that correlate with 
sociocultural or group factors, reflecting the effect of biological, familial, or 
idiosyncratic factors. For example, the individual capacities that codeter- 
mine success in literacy acquisition, such as short-term memory, vocabu- 
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lary knowledge, or sensitivity to discourse markers, can show large differ- 
ences among children from the same social group or family. 

• Intra-individual differences encompass the same dimensions as individual 
differences but arise from the fact that readers' deployment of their capa- 
bilities varies as a function of setting, text, and purpose for reading. 

We review what we know and what we need to know about the many sources of 
reader variability in comprehension, noting explicitly that the correlations 
found between certain sociocultural and group factors on the one hand and 
individual or intra-individual differences on the other cannot be taken to indi- 
cate causal relations. 

It will be evident from our review that considerably less is known about cultural 
and social sources of variability, or about the specifics of group sources, than 
about the reader differences related to inter- and intra-individual cognitive and 
motivational capacities. The reading processes of readers from backgrounds 
other than European-American have been investigated, sometimes from a 
sociocultural and sometimes from a group-differences perspective (see Garcia, 
Pearson, & Jimenez, 1994; Garcia, 2000, for reviews). Studying these groups 
helps us understand variability in reading comprehension because it extends 
the range on many relevant variables beyond that available within the 
European-American community and because the effect of other sources of 
variability may well differ as a function of group membership. 

In each of the following subsections documenting various sources of reader 
variability, we consider first the research dealing with younger children, typi- 
cally preschool and primary-grade children, then discuss older learners. Under 
inter- and intra-individual differences, though, we make the break slightly later, 
between preadolescent and adolescent readers, to accommodate the most fre- 
quent groupings in the literature. 

Social-Cultural Influences 

It is in some sense inappropriate to subordinate the discussion of social and 
cultural influences under reader variability, since in fact we are starting from an 
assumption that sociocultural influences infuse all reading and all learning. 
Nonetheless, it is clear that much research has conceptualized the challenge of 
universal high achievement as, in part, a problem of adapting schools to the de- 
gree of sociocultural diversity they now contain. Thus, we review in this section 
the research that attributes reader variability to sociocultural factors. As we will 
show in the next section, such group differences may significantly contribute to 
performance differences that may be observed in children from different back- 
grounds. 
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Preschool Through Primary-Grade Readers. Although all students have to 
learn how to adapt to school norms and mores (e.g., a student must raise his or 
her hand to be called on and ask permission to go to the bathroom), students 
who are not European-American and middle class are often at a disadvantage 
because they typically do not belong to their teacher's primary discourse 
community (see Cazden, 1988). Heath's research in the Piedmont region of the 
Carolinas showed that middle-class teachers expected their preschool children 
to respond to their literacy instruction in the same way that they expected their 
primary-grade students to respond (Heath, 1981, 1982). In contrast, children 
and parents from a working-class African-American community held beliefs 
about appropriate social interaction that conflicted with the teachers' beliefs. 
Because of such differences, the teachers viewed the African-American children 
as having deficits in their language and literacy abilities, for example, and were 
not able to engage them in effective literacy instruction. Valdes (1996) reported 
similar findings for immigrant Mexican children and their teachers. In their 
homes, the children were taught to respect others by not engaging in displays of 
knowledge, whereas the teachers expected the children to demonstrate what 
they knew. This discrepancy between home and school expectations often 
worked to the children's disadvantage because the teachers misperceived them 
as being less capable and placed them in lower reading groups. 

Researchers (e.g., Juel, Griffith, & Gough, 1986) have compared the perfor- 
mance of African-American and Latino students with that of European- 
American students on a range of variables, such as word recognition, spelling, 
reading comprehension, and writing. Although the researchers took into ac- 
count one or two sociocultural variables, such as ethnicity/race or socioeco- 
nomic status, they sometimes ignored other sociocultural variables, such as di- 
alect or second-language status, that might have influenced their assessment of 
the students' performance or the interpretation of the data. For example, in a 
comparison of grades 1 and 2 European-American, African-American, and 
Latino students, Juel et al. reported that ethnicity and oral language strongly in- 
fluenced the students' grade 1 year-end performance on phonemic awareness 
and to a lesser extent their grade 2 year-end performance. However, they did 
not take into account the variation in students' oral pronunciation of standard 
English that was due to dialect or second-language status. 

Other researchers have focused on the reading performance and instruction of 
dialect speakers (e.g., Burke, Pflaum, & Knafle, 1982; Labov, 1982). They con- 
cluded that teachers' negative reactions to students' use of dialect adversely af- 
fected the type of instruction that the students received. Teachers' negative 
reactions were determined to have more of an effect on students' reading com- 
prehension development than the students' use of dialect features. 
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These sociocultural factors produce readers who interact with text differently 
from the way European-American students do, since their preferred discourse 
forms may not appear in the most commonly used texts. They also receive ac- 
cess to a different set of reading activities because they are disproportionately 
placed in the lowest reading groups or lowest tracks where isolated-skill in- 
struction dominates (e.g., Arlington, 1983; Nystrand, 1990). 

These examples clearly show that membership in different groups defined, in 
part, by factors that may appreciably affect proficiency in reading and reading 
comprehension per se—factors such as social class, ethnicity, and native lan- 
guage—can, indeed, have a significant effect on early reading development. 
Thus, research evaluating the relative contribution of such factors to early read- 
ing development as well as their interaction with other factors contributing to 
variability in such development (capacity differences) is an important area of 
inquiry in need of further study. 

Preadolescent and Adolescent Readers. Social cultures offer a wealth of posi- 
tions that readers can assume, and each position requires certain attributes. For 
example, to assume the position of "good reader," an individual must possess 
certain abilities that are verifiable and recognizable to others who occupy that 
same position (McDermott & Varenne, 1995). But how students end up inhabit- 
ing some positions and not others in their classroom environments is some- 
times a matter of their being placed into those positions because of differential 
instruction, teacher attitudes, and certain expectations. Researchers working 
within a sociocultural framework recognize the possibility that youth who are 
routinely described in school as resistant readers may actually be readers who 
use alternative literacy practices, such as predicting the next episode in the 
Japanese anime Dragonball-Z (Alvermann, 2001) and using football statistics to 
structure an essay about the economic connections between athletes and 
commercial enterprises. A productive research focus would highlight situa- 
tional contexts that promote reading comprehension both in and out of school 
for all adolescents. 

Researchers who investigated older students' reading comprehension from a 
sociocultural perspective focused primarily on cultural schemata (e.g., 
Reynolds, Taylor, Steffensen, Shirey, & Anderson, 1982) as a source of variabil- 
ity. They reported that when students read culturally familiar material, they 
read it faster, recalled it more accurately, and made fewer comprehension er- 
rors. However, the researchers did not develop profiles of expert and novice 
readers from various backgrounds. As a result, no information is available on 
how students from these backgrounds resolved dialect or language problems or 
varied in their strategy use or motivation. 
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Group Differences 

We include group differences as a focus of our interest, even though they are to 
some extent coterminous with sociocultural sources of variability, because a 
fairly large body of work has considered group membership (e.g., social class 
group, racial group, ethnic group, native language group) without relating the 
findings to cultural factors. Further, some identified groups (e.g., children 
growing up in poverty) or group-related factors (e.g., the more-limited English 
vocabulary associated with speakers of English as a second language) cannot be 
defined as cultural or culture-related, and some potentially influential factors 
(e.g., family income, attendance at good versus poor schools) are likely to be 
correlated with group membership. We are not concluding that membership in 
any of these groups can itself cause particular comprehension outcomes; 
rather, we are suggesting that documenting the differences may generate hy- 
potheses about causal connections. 

Preschool and Primary Readers. In research conducted with young children, 
Sonnenschein and colleagues (Sonnenschein, Baker, Serpell, Scher, Truitt, & 
Munsterman, 1997) found that children from lower-income brackets had fewer 
opportunities to interact with print and play with words than did children from 
higher-income brackets. Similarly, Whitehurst and Lonigan (1998) reported that 
children from low-income homes had less experience with books, writing, 
rhymes, and other literacy-promoting activities than did children from higher- 
income homes. In contrast, children from higher-income homes tended to en- 
ter kindergarten with more of such experience, as evidenced in greater 
alphabetic knowledge, greater ability to generate invented spellings, greater 
knowledge of print concepts, and so forth. Thus, in general, children from low- 
income families are less well prepared to engage in formal literacy learning than 
are those from higher-income families. However, as Goldenberg (2001) points 
out: "Family socioeconomic effects on achievement are in fact quite modest; 
and ... effective school programs will help more children achieve, regardless of 
their economic class" (p. 216). 

Another example of a group membership factor that significantly affects early 
literacy development is second-language learning. Tabors and Snow (2001) re- 
cently reviewed research on language and literacy development in second- 
language learners from birth to age 8. They generally concluded that second- 
language learning differentially affects literacy development depending on such 
factors as the age at which second-language learning is initiated, the language 
in which exposure to print and early literacy instruction is initiated, the child's 
degree of proficiency in a first or second language, the child's proficiency in the 
language in which print exposure and literacy instruction begins, and the de- 
gree of support for first- and second-language learning and literacy develop- 
ment in both the home and school environments (see also Snow et al., 1998). 
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For example, whereas learning to read a second language is impeded by a 
child's limited proficiency in that language, learning to read the native language 
may facilitate a child's ability to learn to read a second language. Similarly, 
disruption of first-language learning by virtue of total immersion in second- 
language learning may impede language and literacy development in both. 
Thus, variability in both language and literacy development is greatly affected 
by the second-language learner's home and school environments. 

Preadolescent and Adolescent Readers. Two indicators of the reading perfor- 
mance and academic engagement of older students (grades 4-12) in U.S. 
schools are data from NAEP, often termed "the nation's report card," and data 
on the dropout rate. Ever since NAEP has kept statistics on the reading perfor- 
mance of various groups, national samples of African-American, Latino, and 
Native-American students have scored significantly lower than national sam- 
ples of European-American students. In 1992, 1994, and 1998, high percentages 
of African-American, Latino, and Native-American students scored below the 
basic level, or the lowest achievement level, for grades 4, 8, and 12 (Campbell, 
Hombo, & Mazzeo, 2000). The performance of English language learners is dif- 
ficult to ascertain because NAEP has not differentiated these students' scores 
from the national sample unless they have been in U.S. schools for less than two 
years and their teachers have judged them incapable of participating in the as- 
sessment because of their limited English proficiency. Students who fit in the 
latter category are required to participate in NAEP but with accommodations. 
Not surprisingly, their NAEP reading performance is significantly lower than 
that of their European-American counterparts and, on average, is below the ba- 
sic level. According to the National Center for Education Statistics, dropout 
rates for African-American, Latino, and Native-American students are consider- 
ably higher than those of European-American students. Clearly, if we want to 
improve the literacy performance of all students, we must pay more attention to 
the literacy instruction and performance of those groups of students who have 
historically been poorly served by U.S. schools. 

More research has focused on the reading processes of older English language 
learners (grades 3-7) than on younger children (Garcia, 2000). English language 
learners, when compared with monolingual English speakers, typically have 
less background knowledge relevant to topics in English texts or tests, know less 
English vocabulary, and have some difficulty with questions that rely on back- 
ground knowledge (e.g., Garcia, 1991). Researchers who explored how English 
language learners were making sense of reading in both of their languages re- 
ported that it was important to differentiate students who were successful 
English readers from those who were less successful (e.g., Jimenez, Garcia, & 
Pearson, 1996). The successful English readers had a unitary view of reading 
and used strategies and knowledge that they had acquired in one language to 
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approach reading in the other language. They also used bilingual strategies, 
such as cognates, paraphrased translating, code-mixing, and code-switching. 
The less-successful English readers did not use cross-linguistic transfer strate- 
gies and thought that they had to keep their two languages separate or they 
would become confused. 

For younger children, various reading activities are differentially available. 
English language learners, regardless of the program in which they were en- 
rolled, tended to receive passive, teacher-directed instruction of the sort that 
does not promote higher-order thinking or language development (Padrön, 
1994; Ramirez, Yuen, & Ramey, 1991). Metacognitive and cognitive strategy in- 
struction, such as reciprocal teaching and question-answer relationships, has 
shown promise with both English language learners and monolingual English 
speakers (see, e.g., Muniz-Swicegood, 1994). 

We reiterate that when discussing group differences associated with race, 
second-language learning, and similar factors, research that emphasizes literacy 
processes at the level of the individual is not very illuminating unless we situate 
the individual's experience within the larger sociocultural and historical context 
(Buenning & Tollefson, 1987). Yet, the trend within literacy research has been to 
focus on the structural and formal properties of literacy, often seeing it as a 
technical problem that can be investigated without taking into account power 
relations and social practices (Wiley, 1996). When ethnic/racial and linguistic 
minorities are included in large-scale research, they often are part of a random 
sample, and specific information related to their actual literacy performance 
and improvement is not included in the data interpretation (Garcia et al., 1994). 
At other times, projects have excluded these populations (Willis & Harris, 2000), 
erroneously generalizing to them the findings based on the experiences and in- 
struction of European-American, middle-class, monolingual students. Given 
the discrepancy in literacy performance between the default monolingual 
European-American reader and readers from other ethnic/racial and linguistic 
groups, research efforts that specifically examine the literacy processes, per- 
formance, and engagement of students from diverse ethnic/racial and linguistic 
groups, and that take into account the larger sociocultural and historical con- 
texts, are warranted. 

Inter-Individual Differences 

Describing and attempting to explain inter-individual differences in reading 
outcomes have been by far the most common undertakings of reading re- 
searchers. Indeed, many of the advances in our understanding of early reading 
development have emerged from studies that took an individual differences 
perspective. A systematic analysis of individual differences in the capabilities 
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that relate to comprehension is a potential source of considerable insight about 
the process of comprehension. 

Preschool and Elementary School Readers. Individual children vary in their 
reading comprehension abilities. Some of this variability, no doubt, reflects the 
procedures used to assess reading comprehension. However, variability in 
reader characteristics may also partially account for these differences. Thus, the 
differential development of a variety of capabilities and dispositions supporting 
reading comprehension may lead to patterns of relative strengths and weak- 
nesses that are directly related to variations in reading comprehension abilities. 
Moreover, we have reason to believe that the relative contributions that differ- 
ent learner characteristics make to variability in reading comprehension ability 
change significantly during the course of reading development. For example, 
we know from research done over the past two decades that accurate and fluent 
(automatic) word recognition is a prerequisite for adequate reading compre- 
hension and that language comprehension processes and higher-level pro- 
cesses affecting language comprehension (applying world knowledge, reason- 
ing, etc.) do not become fully operative in comprehending text until the child 
has acquired such facility (Adams, 1990; Gough & Tunmer, 1986; Hoover & 
Gough, 1990; Perfetti, 1985; Stanovich, 1991; Sticht & James, 1984; Vellutino et 
al., 1991,1994). 

We also know that in learning to read in an orthography derived from an alpha- 
bet, the acquisition of facility in word recognition depends heavily on the ac- 
quisition of print concepts (printed words comprise letters, letters carry sound 
values, print proceeds from left to right, etc.), mastery of the alphabetic code, 
and oral language development, among other things, and that both word iden- 
tification and alphabetic coding depend heavily on such phonological skills as 
phoneme awareness, name retrieval, and verbal memory. In fact, abundant 
evidence now shows that most children who have difficulty learning to read 
have deficient phoneme awareness and alphabetic coding skills and that such 
deficiencies are causally related to deficiencies in word recognition, spelling, 
and writing (Adams, 1990; Liberman, 1983; Snow et al., 1998; Vellutino, 1979, 
1987). 

There is also some reason to believe that deficiencies in vocabulary and oral 
language development can lead to deficiencies in the acquisition of word 
recognition and related phonological skills, especially in bilingual children and 
children from low-income families (Goldenberg, 2001; Dickinson & DeTemple, 
1998; Snow, 1993; Snow, Barnes, Chandler, Goodman, & Hemphill, 1991; 
Strickland, 2001; Tabors & Snow, 2001; Vernon-Feagans, Hammer, Miccio, & 
Manlove, 2001; Whitehurst & Lonigan, 2001). However, recent observational 
and intervention studies have demonstrated that many such children are the 
victims of inadequate instruction, limitations in early literacy experience, or 
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both (see, e.g., Blachman, 1997; Dickinson & DeTemple, 1998; Dickinson & 
Sprague, 2001; Neuman, 1999; Neuman & Roskos, 1990, 1997; Roskos & 
Neuman, 2001; Snow et al., 1991; Torgesen, Wagner, & Rashotte, 1999; Vellutino 
et al., 1996). 

At the same time, substantial evidence indicates that the reading problems of a 
very small percentage of beginning readers are due, in significant measure, to 
basic deficits in phonological skills not accounted for by limited experience or 
poor instruction (Torgesen et al, 1999; Torgesen, 2000; Vellutino et al., 1996). 
Finally, we know that phonological skills deficits can occur even in children 
who are intellectually capable and who are not generally impaired in learning. 
In fact, a great deal of convergent evidence now indicates that measured intelli- 
gence is not highly or reliably correlated with basic reading subskills, such as 
word identification and letter-sound decoding, although it is often found to be 
significantly and reliably correlated with measures of reading comprehension 
(Fletcher, Shaywitz, Shankweiler, Katz, Liberman, Steubing, Francis, Fowler, & 
Shaywitz, 1994; Siegel, 1988; Stanovich & Siegel, 1994; Vellutino, Scanlon, & 
Lyon, 2000). Thus, reader differences in the acquisition of word-level skills are 
the primary source of variability in reading comprehension in beginning and 
elementary school-age readers. And because long-standing reading difficulties 
inevitably lead to deficiencies in higher-level language skills and knowledge 
sources that depend heavily on proficient reading (Stanovich, 1986; Vellutino, 
Scanlon, & Tanzman, 1988; Vellutino, Scanlon, & Spearing, 1995), the impor- 
tance of fluency in word recognition to reading comprehension cannot be un- 
derestimated. 

However, we also know that fluent word recognition is a necessary but not suf- 
ficient condition for successful reading comprehension and that other variables 
that directly or indirectly influence language comprehension are also critically 
important determinants of variability in reading comprehension. These vari- 
ables include (1) vocabulary and linguistic knowledge, including oral language 
skills and an awareness of language structures; (2) nonlinguistic abilities and 
processes (attention, visualization, inferencing, reasoning, critical analysis, 
working memory, etc.); (3) engagement and motivation; (4) an understanding of 
the purposes and goals of reading; (5) discourse knowledge; (6) domain knowl- 
edge; and (7) cognitive and metacognitive strategy development. The degree to 
which these components develop in an individual child or adult may well ac- 
count, in part, for individual differences in the development of reading com- 
prehension abilities. Thus, such variables may also be usefully targeted in re- 
search evaluating inter-individual differences in reading comprehension. 

For example, evidence from research conducted with both children and adults 
indicates that individual differences in language comprehension and related 
skills, such as vocabulary knowledge and syntactic competence, account for 
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more of the variance in reading comprehension than do individual differences 
in word-level skills (i.e., word recognition and letter-sound decoding) in readers 
who have acquired enough facility in word recognition to comprehend in print 
what they would normally comprehend in spoken language (Bradley & Bryant, 
1983; Curtis, 1980; Davis, 1944, 1968, 1972; Hoover & Gough, 1990; Neuman & 
Dickinson, 2001; Stanovitch, 1991; Sticht & James, 1984, Vellutino et al., 1991, 
1994). There is also some evidence that individual differences in the awareness 
of linguistic structure (phonological awareness, syntactic awareness, pragmatic 
awareness, etc.) have an appreciable effect not only on the acquisition of word 
recognition skills but also on language and reading comprehension skills, es- 
pecially in terms of the role that such awareness plays in comprehension moni- 
toring (Tunmer, Herriman, & Nesdale, 1988). Thus, it is not surprising to find 
that individual differences in vocabulary knowledge, syntactic competence, and 
metalinguistic awareness, associated with neurodevelopmental and home 
background factors, are good predictors of literacy development and reading 
comprehension (Dickinson & DeTemple, 1998; Snow, 1993; Snow et al. 1991; 
Scarborough, 2001; Vellutino & Scanlon, 2001; Whitehurst & Lonigan, 2001). 
Moreover, deficiencies in one or more of these skills have been found to distin- 
guish between good and poor comprehenders (Tunmer et al., 1988; Vellutino et 
al., 1991, 1994, 1996; Vellutino & Scanlon, 2001). 

Similarly, the consistent finding across a broad age span that measures of intel- 
ligence tend to be strongly correlated with measures of language and reading 
comprehension (see Vellutino et al., 2000, for a recent review) provides strong 
evidence that intellectual skills such as reasoning, critical analysis, and infer- 
encing ability are important sources of individual differences in reading com- 
prehension, Thus, it is not surprising to find that measures of intelligence tend 
to distinguish between children who are skilled and less-skilled comprehen- 
ders, despite the fact that such measures do not reliably distinguish between 
children who are more- or less-skilled in word recognition and related phono- 
logical skills (Vellutino et al., 1996, 2000). 

In the same vein, abundant evidence is available to show that individual differ- 
ences in working memory are highly correlated with individual differences in 
language and reading comprehension (Baddeley, 1986; Baddeley & Logie, 1999; 
Cantor, Engle, & Hamilton, 1991; Daneman & Carpenter, 1980; Engle, Cantor, & 
Carullo, 1992; Engle, Tuholski, Laughlin, & Conway, 1999; Ericsson & Kintsch, 
1995; Just & Carpenter, 1992). And although most of this work has been done 
with adults, some work has recently been done with children (see Swanson & 
Siegel, in press, and Vellutino, in press, for a review of this work). In general, the 
evidence suggests that individuals with a low working-memory capacity process 
language less effectively and are less effective comprehenders than individuals 
with high working-memory spans. The research with children is seminal, how- 
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ever, especially in terms of its implications for instruction, and more work 
needs to be done in this area. 

A closely related area of inquiry is the study of individual differences in con- 
trolled and focused attention as it relates to skill in reading. Some researchers 
suggest that individual differences in maintaining controlled and focused at- 
tention are the primary source of individual differences in working-memory 
spans and, therefore, of individual differences in reading comprehension 
(Cantor et al., 1991; Engle et al, 1992, 1999; Swanson & Siegel, in press). 
However, this assumption is arguable (Ericsson & Kintsch, 1995; Vellutino, in 
press). That deficiencies in maintaining controlled and focused attention would 
have a deleterious effect on reading comprehension (and on the acquisition of 
skill in reading in general) seems a reasonable and valid assumption on its face, 
however. Some evidence supports this assumption (Shaywitz, Fletcher, & 
Shaywitz, 1995), but the relative contribution of attention deficits to deficiencies 
in reading comprehension remains to be further explored. 

Another cognitive ability that might be an important source of individual differ- 
ences in reading comprehension is the ability to visualize, especially as it relates 
to the use of illustrations and pictorial material as an aid to comprehension. 
Gyselinck and Tardieu (1999) reviewed the evidence for this relationship and 
generally concluded that a positive and reasonably strong correlation exists 
between the use of pictorial aids and comprehension. They point out, however, 
that individuals may differ in their ability to profit from such aids and suggest 
that the ability to visualize may be one source of such individual differences. 
The use of visual imagery as an aid to verbal memory has been extensively 
studied in both adults and children (e.g., Begg & Clark, 1975; Begg, Upfold, & 
Wilton, 1978; Paivio, 1971, 1986; Paivio & Begg, 1971; Pressley, 1977; Pressley & 
Miller, 1987; Vellutino & Scanlon, 1985; Vellutino et al., 1995). However, the re- 
search concerned with individual differences in visual-spatial ability as a de- 
terminant of variability in reading and language comprehension is seminal 
(e.g., see Reichle, Carpenter & Just, 2000; Hegarty, Carpenter, & Just, 1991; 
Mayer & Sims, 1994), and this also seems to be a useful area of inquiry. 

Research documenting that a knowledge of linguistic discourse is an important 
source of individual differences in reading comprehension has a long history 
(Just & Carpenter, 1987; Mandler & Johnson, 1977; Stein & Glenn, 1979; Stein & 
Trabasso, 1981; van Oostendorp & Goldman, 1999), but most of this research 
has studied reading comprehension processes in adult skilled readers. 
Considerable research has focused on children's understanding of narrative 
text (Mandler & Johnson, 1977; Stein & Glenn, 1979; Stein & Trabasso, 1981), 
and some, but much less, work has studied children's understanding of exposi- 
tory text (Armbruster & Anderson, 1984; Taylor, 1985; see Graves & Slater, 1996, 
for a review). The available evidence suggests, however, that good comprehen- 
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ders better appreciate discourse structure than do poor comprehenders, and 
they more effectively use such knowledge than do poor comprehenders. 

Using cognitive and metacognitive strategies as an aid to reading comprehen- 
sion also has a long history, and some research evidence indicates that good 
comprehenders are inclined to use such strategies more often and more effec- 
tively than poor comprehenders (e.g., Palincsar & Brown, 1984; Pearson & 
Fielding, 1991; Pressley, 2000; Tierney & Cunningham, 1984). This research also 
suggests that such strategies can be effectively taught and that their use will im- 
prove reading comprehension. In addition, there is some reason to believe that 
intervention that fosters the use of strategies—such as comprehension moni- 
toring, use of linguistic context, and other meaning-based devices—to aid un- 
derstanding (e.g., pictorial clues) will facilitate the acquisition of word recogni- 
tion and phonological decoding skills as well as reading comprehension skills 
(Pinnell, Lyons, DeFord, & Bryk, 1994; Tunmer et al., 1988; Vellutino & Scanlon, 
in press). Thus, it seems that the role that cognitive and metacognitive strate- 
gies play in accounting for individual differences in acquiring both word-level 
and comprehension skills is worth additional study. 

That engaged and intrinsically motivated children will become more proficient 
readers than less engaged and less intrinsically motivated children is a truism 
that generalizes across advantaged and disadvantaged populations and is sup- 
ported by abundant evidence (e.g., Guthrie, Cox, Anderson, Harris, Mazzoni, & 
Rach, 1998; Guthrie, Van Meter, et al., 1998; Guthrie, Wigfield, & VonSecker, 
2000; Snow et al., 1991; Strickland, 2001; Sweet, Guthrie, & Ng, 1998). 

Motivated and engaged readers are also purposeful and goal-directed readers. 
The same research supports the generalization that purposeful and goal- 
directed readers become better comprehenders than less purposeful and less 
goal directed readers. Moreover, engaged, motivated, purposeful, and goal- 
directed readers also acquire more knowledge than those who are less engaged, 
less motivated, less purposeful, and less goal directed. Some of the most im- 
pressive research supporting this generalization comes from studies comparing 
individuals having high and low degrees of domain knowledge in given areas 
(knowledge of baseball, football, soccer, etc.). These groups were compared on 
measures evaluating comprehension of texts describing events in their area of 
expertise as well as on measures evaluating memory for factual information 
presented in these texts, while varying such relevant factors as verbal ability, 
reading ability, and IQ (e.g., Schneider, Koerkel, & Weinert, 1989; Recht & Leslie, 
1988; Walker, 1987; Yekovich, Walker, Ogle, & Thompson, 1990). The common 
finding among these studies is that individuals having a high degree of knowl- 
edge in a given domain performed at a higher level on these measures than in- 
dividuals having a low degree of knowledge in that domain, regardless of their 
aptitude in the other areas assessed. Such findings also underscore and support 
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the important role played by individual differences in acquired knowledge— 
both world knowledge and domain knowledge—in accounting for variability in 
reading comprehension. 

However, much more remains to be learned about the relationship between 
and among these different capabilities and dispositions on the one hand and 
the acquisition of skill in reading on the other. For example, a child's motivation 
to engage beginning reading as an academic enterprise and his or her success 
in doing do seem to be related to the child's initial preparedness for reading in 
terms of home background and emergent literacy skills, as well as to reading- 
related cognitive capabilities that set constraints on success in beginning read- 
ing. Similarly, a child's motivation to engage beginning reading and to sustain 
efforts in the interest of becoming a proficient reader seems to be related, in no 
small way, to the quality of reading instruction to which the child is exposed 
during both the beginning and the advanced stages of reading development. 
Obviously, instruction that capitalizes on the child's inherent interest and sur- 
rounds him or her with high-interest and readable materials (i.e., materials at 
the child's level of proficiency) appears to be more effective than instruction 
that does less; evidence supports this assertion (e.g., Hiebert & Martin, 2001; 
Morrow & Gambrell, 2001). Thus, research evaluating the relative contributions 
made by individual capabilities and dispositions to variability in reading com- 
prehension at different phases of reading development is greatly needed. 

Adolescent Readers. As with younger children, the differences in adolescent 
readers' motivation to read and their engagement with subject matter texts, 
broadly defined—for example, social studies textbooks, geologic maps, Internet 
sites, videos, magazines, and photographs—depends on a number of factors. 
Chief among these is the adolescent's perception of how competent he or she is 
as a reader. In adolescence, as in earlier and later life, it is the belief in the self 
(or the lack of such belief) that makes a difference in how competent the indi- 
vidual feels (Pajares, 1996). Providing adolescents who are experiencing reading 
difficulties with clear goals for a comprehension task and then giving feedback 
on the progress they are making can lead to increased self-efficacy and a greater 
use of comprehension strategies (Dillon, 1989; Schunk & Rice, 1993). As well, 
creating technology environments that heighten students' motivation to be- 
come independent readers and writers can increase their sense of competency 
(Kamil, Intrator, & Kim, 2000). The research is less clear, however, on the shifts 
that occur in students' motivation to read over time. Although decreases in in- 
trinsic reading motivation have been noted as children move from the elemen- 
tary grades to middle school, explanations vary about the cause, with a number 
of researchers attributing the decline to differences in instructional practices 
(Eccles, Wigfield, & Schiefele, 1998; Oldfather & McLaughlin, 1993). 
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A second determining factor in how adolescents respond differently to different 
subject matter texts lies in their ability to comprehend information that is new 
or that conflicts with their prior knowledge. Not all adolescents enter their 
middle and high school years with effective strategies for comprehending large 
chunks of text over relatively short periods of time. Nor do they possess ade- 
quate background knowledge and technical vocabularies for comprehending 
their assignments, although the importance of vocabulary knowledge to subject 
matter comprehension has been recognized since the 1920s (Whipple, 1925). 

Research on vocabulary knowledge is best interpreted conditionally. It seems 
likely, for example, that for readers with reasonably well-developed background 
knowledge who are reading text with a large number of unfamiliar words, 
knowledge of words per se may be the most significant problem. If these same 
readers read a text with only a few unknown words, their ability to make infer- 
ences about word meanings might be a more important factor than their word 
knowledge. If, however, this same text involved culturally unfamiliar material or 
a topic of little interest to the reader, comprehension might again be difficult. 
We therefore believe that research is called for that examines how the relation- 
ship between vocabulary knowledge and reading comprehension depends on 
specific conditions, including the type of reader, type of text, proportion of un- 
familiar words, their role in the text, and the purpose for reading or the out- 
come being considered. Because the relationship between word knowledge and 
conceptual knowledge is more variable among second-language readers, it is 
especially important to examine the contributions and interactions of these two 
types of knowledge for such readers. 

Adolescents who fall behind in their course work are typically described as be- 
ing "at-risk" of dropping out of school or, more recently, as "struggling readers" 
(Moore, Alvermann, & Hinchman, 2000). The struggling reader label is a con- 
tested term and one that means different things to different people. It some- 
times refers to youth with clinically diagnosed reading disabilities as well as to 
those who are English language learners, underachieving, unmotivated, disen- 
chanted, or generally unsuccessful in school literacy tasks that involve print- 
based texts. As such, these labels tell very little about the reader, although they 
do suggest ways of thinking about culture and adolescents who, for whatever 
reason, are thought to be achieving below their full potential as readers. 

The research on struggling readers covers a broad spectrum and varies in 
specificity according to the perceived reasons for the struggle. For example, re- 
views of research that take into account individuals with clinically diagnosed 
reading disabilities (Shaywitz, Pugh, Jenner, Fulbright, Fletcher, Gore, & 
Shaywitz, 2000) focus on the cognitive basis for the struggle. Reviews of second- 
language reading, in contrast, encompass a much wider view of the reasons 
behind the struggle. In fact, the difficulties that English language learners expe- 
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rience are often spread over a vast array of sociocultural, motivational, and lin- 
guistic factors that vary with the population being studied (Bernhardt, 2000). 
These same factors are often manifested in the difficulties that monolingual 
adolescents experience when a reading problem is present. In their critique of 
culture as a disabling agent, McDermott and Varenne (1995) argue that society 
(for the problem does not lie solely with schools) makes struggling readers out 
of some adolescents who for any number of reasons have turned their backs on 
a version of literacy called school literacy. 

A third factor contributing to inter-individual differences among adolescent 
readers has to do with their access to (and ability to use) new information 
communication technologies. The Internet figures prominently in the lives of 
American youth, particularly suburban youth (Barton, Hamilton, & Ivanic, 2000; 
Beach & Lundell, 1998). According to a phone survey of 754 teenagers and 754 
of their parents reported by the Pew Internet and American Life Project in con- 
junction with a weeklong online discussion-group study conducted by the re- 
search firm Greenfield Online (Lenhart, Rainie, & Lewis, 2001), 17 million 
youths between the ages of 12 and 17 use the Internet. This number represents 
73 percent of the young people in that age bracket. Moreover, close to 13 mil- 
lion adolescents use instant messaging (with one-quarter ofthat number saying 
that they pretend to be different people when online). 

That literacy is reinventing itself through new digital technologies (Luke & 
Elkins, 1998; Moje, Young, Readence, & Moore, 2000) has enormous implica- 
tions for how we view inter-individual differences among adolescents at the 
middle and high school levels (de Castell, 1996). Researchers working within a 
qualitative paradigm have found patterns in their data to suggest that adoles- 
cents who appear most at risk of failure in the academic literacy arena are 
sometimes the most adept at (and interested in) understanding how media 
texts work—in particular, how meaning gets produced and consumed. For ex- 
ample, O'Brien (1998, 2001) found in a four-year study of working-class adoles- 
cents deemed at risk of dropping out of high school that students were quite 
successful in producing their own electronic texts, such as multimedia docu- 
mentaries, and critiquing media violence by using multiple forms of visual 
texts. Working alongside the students and their teachers in what came to be 
called the Literacy Lab, O'Brien observed that by not privileging print over other 
forms of literacy, the students appeared capable and literate. This finding is 
similar to one that Alvermann and her colleagues (Alvermann, Hagood, Heron, 
Hughes, Williams, & Jun, 2000) reported for their after-school study of 30 ado- 
lescents who participated in a 15-week Media Club project. Although the partic- 
ipants had scored in the lowest quartile on a standardized reading achievement 
test, they capably demonstrated their critical awareness of how a variety of 
popular media texts represented people, ideas, and events. They also engaged 
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in literacy practices of their own choosing (what they called their "freedom ac- 
tivities"), which included searching the Internet for song lyrics, producing hair 
and fashion magazines, e-mailing knowledgeable others to obtain information 
on favorite rap groups, and so on. Activities such as these, along with numerous 
other examples in Intermediality: The Teachers' Handbook of Critical Media 
Literacy (Semali & Pailliotet, 1999), point to young people's interest in working 
with diverse symbol systems and their ability to be critical consumers, as well as 
producers, of multiple forms of text. 

When multimedia texts offer text with visual and verbal information, the extant 
research on multimedia processing offers some guidelines for how information 
can be presented more effectively. According to a dual code theory of informa- 
tion processing (Paivio, 1986), visual information and verbal information are 
processed in separate codes. Thus, multimedia information that is processed 
both verbally and visually is hypothesized to be more memorable because there 
are two memory traces instead of one. In fact, some empirical research sup- 
ports a dual coding hypothesis with multimedia information (Mayer, 1997; 
Mayer & Moreno, 1998; Plass, Chun, Mayer, & Leutner, 1998). 

How prior knowledge influences learning with multimedia information is an 
important variable that has significant implications for evaluating and selecting 
appropriate texts for children. Balcytiene (1999) found that low-prior-knowl- 
edge students benefit from hypermedia more than high-prior-knowledge stu- 
dents in his research with college students' improvement in recognition task 
scores. Correspondingly, in a review of six studies with multimedia instruction, 
Mayer (1997) also found that learners with low prior knowledge performed bet- 
ter with multimedia. In contrast, Lawless and Kulikowich (1996) found that stu- 
dents who did not have enough relevant domain knowledge had difficulties 
with hypertext comprehension; they also found significant relationships among 
domain knowledge, strategy knowledge, and measures of recall. 

Given the conflicting findings, it appears that the interaction of prior knowledge 
and subsequent learning from hypertext is also influenced by other task and 
learner variables. In a study with grade 2 children, Shin, Schallert, and Savenye 
(1994) found a significant interaction with learner control and the degree of 
prior knowledge the learner had, suggesting that low-prior-knowledge students 
would be more successful within a more limited learner-control environment. 

This preliminary study holds important ramifications for the selection of mul- 
timedia documents for children, suggesting that children who have low subject 
matter expertise should have multimedia text with fewer user-controlled op- 
tions for hypertext navigation and browsing. It also points out the importance 
of having a developmental perspective when considering the influence of di- 
mensions of individual differences. Collectively, these studies underscore the 
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importance of considering the learner's domain knowledge when selecting 
multimedia documents for a particular student. For example, in comparing 
multimedia with traditional text, Kozma (1991) notes how the transient nature 
of multimedia information versus the stability of regular text could pose more 
of a problem for novice and low-domain-knowledge students. 

With respect to the special case of reading texts with hyperlinks, students may 
need additional strategies for proficient reading and navigation. Hypertexts, or 
electronic texts that include links to additional information or content, demand 
special skills for monitoring comprehension—the timing and navigation of 
links to prevent problems such as disorientation or distraction. In addition, 
children who are accustomed to reading linear documents may become con- 
fused or distracted by following links incorporated within the text of docu- 
ments. Preliminary research has identified the potential role of strategy use in 
accounting for differential reading outcomes. The use of specific strategies— 
such as being able to identify important text nodes and read them longer 
(Gillingham, Garner, Guthrie, & Sawyer, 1989), being a self-regulated reader 
(Balcytiene, 1999), and using a variety of learning strategies (Davidson-Shivers, 
Rasmussen, & Bratton-Jeffery, 1997)—helped students' performance on various 
tasks. 

Intra-Individual Differences 

The topic of intra-individual differences has been somewhat underemphasized 
in research on reading, although practitioners are well aware of the degree to 
which a child's apparent reading proficiency can be influenced by the nature of 
the text being read or the activity being engaged in. We explore variability 
within readers in part because this topic offers insights for designing instruc- 
tion. 

Preschool, Primary, and Elementary Grades. Students differ from one another 
in how diverse their reading competencies and interests are. For example, some 
students read stories frequently and are expert in story comprehension, 
whereas they rarely read electronic text and are not highly competent with 
computers. However, other students may be competent with computer and 
Internet reading, whereas they are not proficient in interpreting written stories. 
These intra-individual differences are not well represented on current measures 
of reading comprehension and are seldom used productively in instruction. 
Moreover, intra-individual variability in the acquisition of reading competen- 
cies can be observed during each phase of reading development and is some- 
times manifested in the uneven development of important skills and subskills 
that underlie proficient reading. 
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To illustrate, during the beginning phases of reading development, when chil- 
dren are acquiring basic word recognition, phonological (letter-sound) decod- 
ing, and text-processing skills, it is not uncommon to find significant imbalance 
in the acquisition of one or another of these skills in a given child, to the detri- 
ment ofthat child's progress in becoming a proficient, independent, and moti- 
vated reader (Vellutino et al., 1995; Vellutino & Scanlon, in press). This type of 
imbalance is, in most cases, a by-product of such important influences as home 
literacy experiences, the child's instructional program, or the particular way the 
child conceptualizes reading. Thus, one child may have a strong and growing 
sight word vocabulary and strong text-processing skills (comprehension moni- 
toring, use of context, knowledge of story grammar, etc.), but little or no ability 
to use phonological decoding skills to help identify unfamiliar words encoun- 
tered in text. Another child may have strong phonological decoding skills but a 
limited sight vocabulary and weak text-processing skills; as a result, this child is 
destined to become a letter-by-letter, word-by-word reader with a limited abil- 
ity to comprehend what he or she reads. And still another child may have a 
strong sight vocabulary and strong phonological decoding skills but weak text- 
processing skills, as manifested in a limited sense of story structure; a limited 
sense of the pragmatic relations embedded in the text; little or no tendency to 
monitor understanding; and little or no use of semantic, syntactic, or pictorial 
clues to aid word identification and text comprehension. Such a child is also 
destined to become a word-by-word reader with little ability to comprehend 
what he or she reads. Thus, despite strengths in one or another aspect of read- 
ing, a child with weaknesses in one or more of the aforementioned reading sub- 
skills will have difficulty becoming a fluent and proficient reader. The goal of 
the practitioner must, therefore, be to assess and correct such weaknesses, 
while capitalizing on the child's strengths to facilitate growth in reading. 

Of course, intra-individual differences in capabilities other than word recogni- 
tion and rudimentary text-processing skills may also set limits on the child's 
growth in reading. They may also affect appreciably the child's ability to acquire 
knowledge in areas that depend, to some extent, on reading. For example, de- 
spite having adequately developed word recognition and phonological decod- 
ing skills, the child with limited vocabulary knowledge or limited world knowl- 
edge will have difficulty comprehending texts that presuppose such knowledge. 
Similarly, given the important role played by extensive and diverse reading in 
acquiring vocabulary knowledge, in encountering and representing the more 
abstract and more complex syntactic structures, and in acquiring a broad-based 
knowledge of discourse structure (Olson, 1977, 1994; Watson & Olson, 1987; 
Watson, 2001), the child who does little independent reading, and who is not 
motivated to read extensively and diversely, will be ill equipped to engage and 
profit from the broad array of expository and technical texts encountered in 
school learning, even if he or she has no basic intellectual deficits or basic 
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deficits in reading or oral language development. Further, the child who has not 
acquired the cognitive and metacognitive strategies and study skills necessary 
to use reading as an instrument of learning will undoubtedly profit less from 
reading in a given domain than the child who has acquired these skills, along 
with the disposition and tenacity to use them, even if the two children have 
comparable reading and oral language skills (Palincsar & Brown, 1984; Pearson 
& Fielding, 1991; Pressley, 2000; Tierney & Cunningham, 1984). The child who is 
not motivated to acquire knowledge in a given domain or to engage the school 
curriculum and school learning at large, will not acquire much knowledge in 
any given domain and will not profit much from school learning in general. 

These influences, either separately or in some combination, may be partly re- 
sponsible for Venezky's (1998) finding, in a recent analysis of Slavin's Success 
for All intervention program (Slavin, Madden, Karweit, Dolan, & Wasik, 1992), 
that the reading comprehension scores of disadvantaged children who were 
graduates of this program were substantially below national normative stan- 
dards, despite the fact that their scores on measures of word-level skills (word 
recognition, letter-sound decoding) were comparable to national standards. 
They may also be responsible, to some extent, for the well-known fourth-grade 
slump so often observed in the educational community, although alternative 
explanations, such as inadequacy of vocabulary knowledge, have also been 
proposed (Meichenbaum & Biemiller, 1998). 

On the positive side, the tenacious and inquisitive child with basically strong 
intellectual skills, a high degree of intrinsic motivation to become a good 
student, strong study skills, and a positive and goal-directed attitude toward 
reading and school learning may acquire a level of proficiency in reading and 
writing that will allow him or her to become a good student, despite inherent 
limitations in reading-related linguistic abilities that make it difficult for that 
child to acquire the full range of literacy skills. Similarly, the child with a high 
degree of interest in gaining knowledge and expertise in a given domain (e.g., 
sports, wildlife, theater, computers) may acquire through reading and other 
vehicles a higher degree of knowledge and expertise in that domain than the 
child who has little interest in the domain, even if the former child has less 
intellectual, oral language, or reading ability than the latter child (Schneider et 
al., 1989; Recht & Leslie, 1988; Walker, 1987; Yekovich et al., 1990). Conversely, 
the child who has wide ranging and diverse interests, but little motivation and 
tenaciousness for acquiring a high degree of expertise in a given domain, is 
likely to acquire a substantial amount of world knowledge and perhaps a large 
number of facts (the proverbial "master of trivia"), but is unlikely to become an 
expert performer in any given domain. 

Finally, the child who has strong capabilities and dispositions in most or all of 
the areas that contribute to variability in reading comprehension has the po- 
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tential to become a proficient reader and successful achiever, provided that 
other important factors influencing achievement are favorable. 

The challenge for researchers and practitioners alike is to acquire the means for 
assessing these intra-individual differences—that is, patterns of strengths and 
weaknesses—of the child. They must also develop instructional techniques and 
formats to help the child correct or compensate for weaknesses or limited inter- 
ests in given domains, while using strengths and high-interest domains as the 
springboard for acquiring proficiency in reading and becoming an engaged, 
motivated, and successful student in the later grades. 

Adolescent Readers. All the various issues we raised about the sources of inter- 
individual variability in adolescent readers could be recapitulated under the 
heading of intra-individual differences. Thus, domains of particular interest as- 
sociated with varying degrees of engagement can lead adolescent readers to 
perform with much greater comprehension when reading about some topics 
than others. Further, patterns of strength or weakness in the domains of word- 
reading accuracy, fluency, comprehension strategies, vocabulary, domain 
knowledge, and so on can lead to performances that vary as a function of the 
characteristics of the text and of the task being engaged in. Little research di- 
rectly addresses the issue of intra-individual differences in the adolescent 
reader; this clearly is a topic that needs more attention. 

VARIABILITY IN TEXT 

Understanding variability in the text dimension requires paying attention to 
several components and levels of the text being read and to what it affords to 
the reader trying to construct a representation of that text. The processes of 
reading and post-reading presumably have some connections to elements and 
features of the text. Vocabulary and syntax have traditionally been recognized 
as text attributes that have a strong effect on comprehension. However, re- 
searchers in discourse have identified text features that are linked to the con- 
tent, mental models, pragmatic communication, discourse structure, and genre 
of the text. All of these levels are construed from the perspective of the sociocul- 
tural context of the readers and participants in the learning environment. 
Further, it is important to realize that particular features of the text create diffi- 
culty for particular readers engaged in particular activities; texts are not difficult 
or easy in and of themselves, but they become difficult or easy at the interface 
with readers and the purpose of the activity (see Figure 2.1 in Chapter Two). 

Language and discourse researchers have identified the following general levels 
of text representation (Graesser, Millis, & Zwaan, 1997; Kintsch, 1998): the sur- 
face code (vocabulary and syntax), the propositional text base (explicit meaning 
of the content), the mental model (deeper referential content), pragmatic 



An Expanded Review of the Research on Variability in Reading Comprehension    95 

communication, and discourse structure and genre. The surface code consists of 
the exact wording and syntax of the sentences. The propositional text base 
contains explicit propositions in the text (i.e., statements, idea units) in a 
stripped-down form that preserves the meaning, but not the verbatim surface 
code. The mental model (or what is sometimes called the situation model) is the 
referential microworld of what the text is about; it contains the people, setting, 
states, actions, and events that are either explicitly mentioned or inferentially 
suggested by the text. The pragmatic communication level refers to the 
exchange between the speech participants, between the reader and the writer, 
or between the narrator and the audience. Sometimes this level is not 
manifested directly in the text, but at other times it is explicit (e.g., "The 
purpose of this article is to persuade you to ..." or "This manual will show you 
how to assemble your bookshelves"). Discourse structure and genre are the 
rhetorical structure of the discourse as well as the category of discourse, such as 
narration, exposition, persuasion, and so on. Each level is discussed below. 

Surface Code: Vocabulary 

The vocabulary load of a text has repeatedly been demonstrated to be a power- 
ful predictor of the comprehensibility of the text (Freebody & Anderson, 1983). 
Readability research has consistently identified two factors, one representing 
vocabulary load or difficulty and one representing syntactic complexity, with 
the first having the greater loading (Klare, 1974-75, 1976). The data linking vo- 
cabulary and text difficulty are predominantly correlational, and readability 
formulas have been rightly criticized as being inadequate either as causal ex- 
planations of text difficult or as guidelines for text revision (e.g., Davison & 
Kantor, 1982). Nevertheless, as we discuss elsewhere in this report, under some 
circumstances, vocabulary per se can be a source of comprehension difficulty. 

Surface Code: Syntax 

Sentences are segmented into phrases that are structurally related systemati- 
cally. The effect of syntax on sentence processing has a long history in psy- 
cholinguistics (Fodor, Bever, & Garrett, 1974; Mitchell, 1994). Sentences with 
complex syntax may present comprehension problems or a high load on work- 
ing memory. This occurs when a sentence is embedded, dense, ambiguous, or 
ungrammatical. Some of the problematic syntactic constructions are high- 
lighted below. 

1. Left-embedded syntax instead of right-branching syntax. Sentences with left- 
embedded syntax occur when many clauses, prepositional phrases, and 
qualifiers are encountered before the main verb of the main clause: "The 
processing of left-branching utterances which are characterized, for exam- 
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pie, by relative clauses modifying the subject can, especially for young or 
unpracticed readers, pose great difficulty." Such sentences are difficult be- 
cause the respondent needs to hold a large amount of partially interpreted 
code in memory before he or she receives the main proposition. 

2. Dense clauses. Sentences with a syntactically dense clause pack too many 
higher-level constituents or idea units (i.e., propositions) within a single 
clause. Readers need to have a high analytical ability to unpack the various 
idea units. An example is the following question on a U.S. Census question- 
naire: "Approximately how many miles was it one way to the place you 
hunted small game most often in this state?" It may facilitate comprehension 
to break up the single clause into multiple independent clauses. A dense 
clause, sentence, or question has a high ratio of propositions or higher-level 
syntactic constituents per word. Oral language has a simpler syntax than 
printed text (Chafe & Tannen, 1987), typically with only one new idea per 
intonation unit (roughly a clause). In contrast, the language of print packs 
many new idea units into a clause and thereby overloads working memory. 
Thus, it can simplify comprehension challenges if writers write the way they 
talk. 

3. Dense noun-phrases. A dense noun-phrase has too many adjectives and ad- 
verbs modifying the head noun: "The regular monthly or quarterly mortgage 
payment." 

4. Structural ambiguity. Ambiguous syntactic structures occur when two or 
more syntactic structures can be assigned to a sentence. For example, the 
following question from a U.S. Census survey is structurally ambiguous in a 
number of ways: "Is this house or apartment owned by you or someone in 
this household with a mortgage or loan?" 

5. Garden path sentences. In "garden path" sentences, the respondent starts out 
assigning one syntactic structure to a sentence, but eventually realizes that 
the structure is wrong and has to reinterpret the syntactic structure. The fol- 
lowing is an example of a garden path question: "Did you know the owner of 
the apartment sold the property?" This garden path question can be disam- 
biguated with the word that to signal the existence of a complement clause: 
"Did you know that the owner of the apartment sold the property?" 

6. Complex Boolean expressions. These sentences have a high density of logical 
operators: or, and, not, or if-then. Disjunctions (expressions with or) quickly 
impose a load on working memory because the respondent needs to keep 
track of different options and possibilities. The following question illustrates 
this: "At the time of the incident, were you covered by any medical insur- 
ance, or were you eligible for benefits from any other type of health benefits 
program, such as Medicaid, Veterans Administration, or Public Welfare?" 
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Propositional Text Base 

The text base captures the meaning of the explicit propositions and includes the 
necessary bridging inferences that the respondent needs to connect the explicit 
propositions (van Dijk & Kintsch, 1983; Kintsch, 1998). The text base is a 
propositional code that preserves the arguments (nouns, pronouns, embedded 
propositions) and the predicates (main verbs, adjectives, connectives), but not 
the more subtle details about verb tense and aspect and about deictic refer- 
ences {here, there, now, then, this, that). Examples of propositions follow: The 
cam is between the cylinder and the spring [between (cam, cylinder, spring)]; 
the singer repaired the computer [repair (singer, computer)]; and if the cam 
rotates, the spring contracts [if (rotate [cam]), (contract [spring])]. The most 
common method of scoring text-recall protocols is to segment the text into 
proposition units and to score the proportion of these units that are recalled 
correctly. 

Mental Model 

The mental model (or situation model) is a deeper conceptual depiction of what 
the text is about (Graesser et al., 1997; Johnson-Laird, 1983; Mayer, 1992; van 
Oostendorp & Goldman, 1999). Researchers have analyzed the contents of the 
mental models in expository texts in great detail. Some of the common types of 
referential content follow: 

• Class inclusion. One concept is a subtype or subclass of another concept. 
For example, a Pentium is a computer (is a device). 

• Spatial layout. Spatial relations exist among regions and entities in regions. 
For example, a pin is in a cylinder (is in a lock). A spring surrounds a rod. 

• Compositional structure. Components have subparts and subcomponents. 
For example, a computer has (as parts) a monitor, a keyboard, a central 
processing unit, and memory. 

• Procedures and plans. A sequence of steps or actions in a procedure ac- 
complishes a goal. An example would be the steps in removing the hard 
drive in a computer. 

• Causal chains and networks. An event is caused by a sequence of events and 
enabling states. An example is the sequence of events that lead to a polluted 
lake. 

• Agents. These are organized sets, such as people, organizations, countries, 
and complex software units. Examples are organizational charts and client- 
server networks. 
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•     Others. These include property descriptions, quantitative specifications, 
and rules. 

We note, once again, that some aspects of the mental model are directly cap- 
tured by elements and features in the text, whereas other aspects are inferred by 
the reader during comprehension. 

A mental model may also include a more formal representation of the problem 
(Nathan, Kintsch, & Young, 1992), a level that takes into account the formal 
(mathematical) relations that exist between the elements described in the 
statement of a problem. In addition to everyday general world knowledge, there 
needs to be scientific and mathematical knowledge on the relations between 
the variables in the problem. Thus, a student may create an appropriate mental 
model of the entities and events in the text, but still be incapable of translating 
this into scientific concepts and principles. 

Regarding coherence between levels, there needs to be a mapping between the 
elements of the representation at one level and the elements at another level. 
For example, the surface code has words and syntactic patterns that signal con- 
tent features at the level of the situation model. Comprehension suffers when 
the surface code and the mental model clash. If the text stated that "the key is 
turned after the cylinder rotates," there would be a discrepancy between the 
order of events in the situation model (the key is turned before the cylinder ro- 
tates) and the surface code (clause X after clause Y). 

Pragmatic Communication 

The communication level captures the pragmatic context that frames the mes- 
sages in the text (Beck, McKeown, Hamilton, & Kucan, 1997; Graesser, Bowers, 
Olde, & Pomeroy, 1999; Nystrand, 1986; Rosenblatt, 1978/1994; Schraw & 
Bruning, 1996). Simply put, who is communicating to whom? What author is 
talking to what reader? Is there a narrator communicating to an addressee? For 
example, the text about a dishwasher would be composed quite differently for 
readers trying to repair a dishwasher, those trying to assemble a new dish- 
washer, and for those deciding which dishwasher to purchase. A good technical 
writer anticipates whether the reader will be a repairman, an assembler, or a 
potential customer. The writer crafts the texts for these different purposes, and 
these differences are reflected in the textual features. 

Discourse Structure and Genre 

Discourse analysts have proposed several classification schemes, called genres, 
that are organized in a multilevel hierarchical taxonomy or in a multidimen- 
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sional space (Biber, 1988). Some examples of text genres at a basic level of 
classification are science textbooks, literary novels, repair manuals, comic 
books, and science fiction novels. The traditional general categories are narra- 
tion, exposition, persuasion, and description (Brooks & Warren, 1972) .We can 
imagine a detailed fine-grained typology of text genre. A rich literature on the 
composition and comprehension of narrative texts includes research on story 
grammars (Mandler, 1984) and on the construction of the point/moral/themes 
of stories (Williams, 1993). We currently have very little understanding about 
students' awareness of discourse genre for expository texts. Meyer & Freedle 
(1984) and Chambliss (in press) have investigated the rhetorical composition of 
several subclasses of expository texts, such as problem+solution, 
claim+evidence, compare-contrast, definition+example, and so on. 

Discourse structure is the rhetorical organization of a text that coherently con- 
nects text elements and constituents and that relates the content to the mes- 
sages of the author. Discourse structure includes text genre, the distinction be- 
tween given (old) and new information in the discourse context, the points 
(main messages) that the author intends to convey, the topic structure, the 
pragmatic goals or plans of the communicative exchange, and the function of 
the speech acts (e.g., assertion, question, directive, evaluation). Discourse 
knowledge builds on linguistic knowledge but is distinct from it. 

VARIABILITY IN ACTIVITY 

In this section, the three types of variability in the reading comprehension 
activity—variability in purpose, variability in operations, and variability in 
consequences—are examined in depth. 

Purpose 

When most adults read, the purpose organizing the activity is the reader's pur- 
pose. In instructional activities, there are imposed purposes that may or may 
not penetrate to the consciousness of the learner. Indeed, some teacher-im- 
posed purposes may conflict with the purposes that some children, in particu- 
lar those from certain social and cultural groups, bring to the reading activity. 
Further, teacher-imposed purposes may be relatively limited (read this text to 
answer this question) or more dynamic (read this text to learn something novel 
from it) or even long term (read this text to apply and practice a newly learned 
strategy). Teachers can also construct authentic purposes for reading that stu- 
dents enthusiastically adopt, such as reading for writing (Horowitz, in press), 
reading for presentation (Schänk, 1999; Bransford, Goldman, & Vye, 1991; 
Bransford, Brown, & Cocking, 1999), and reading to support long-distance 
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communication (Leu, 1994). Various teacher-defined purposes relate to the or- 
ganization of instructional contexts for reading. 

Although this is not an exhaustive list, the dimensions of variability in instruc- 
tional contexts that may be relevant for the activity of reading include the 
following: 

• Unit focus. Instruction that focuses on reading individual words or brief 
sentences obviously provides less scope for comprehension instruction 
than activities that take longer texts as the unit of relevance. 

• Teacher-defined task. During comprehension instruction, teachers may de- 
fine the task for the student as one of recovering specific information (read 
this passage and then answer detailed questions), one of constructing the 
main idea, one of analyzing, and so on. These various imposed purposes 
create varying opportunities to learn from the specific text and to learn 
about comprehending texts more broadly. 

• Teacher goals, expectations and epistemological beliefs. It is well known from 
studies of grouping that teachers define different goals for different groups 
of students. When the varying goals come from assessment-based data 
about students' greatest instructional needs, of course they are highly ap- 
propriate. When they are based on depressed expectations about the capac- 
ities of groups of children, however, they can generate instruction in which 
very simple purposes for reading are defined, such as finding particular 
words or answering low-level questions. 

• Curriculum. Curricula define to a large extent the reading purposes, by 
virtue of structuring activities for teachers. 

• Grouping. Purposeful and flexible grouping, such as that used in Success for 
All (Slavin et al., 1992), creates different short- and long-term purposes for 
readers in different groups. Such grouping strategies work well if the in- 
struction indeed becomes more efficient so that all readers move into the 
higher-level groups where more challenging purposes can be formulated. 

• Pacing. Setting the pace for reading instruction is an important ingredient 
in priming students for success in reading. To some extent, pacing depends 
on the fluency of individual students. Striking a balance between keeping 
students challenged by teaching advanced reading skills and ensuring that 
all students have the appropriate level of fluency to handle the demands of 
new lessons is a routine part of skillful teaching. 

• Coverage. Especially when teaching reading in the content areas, teachers 
should carefully plan how much material to cover on a particular topic. 
Factors they should consider when making judgments about the scope of 
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coverage include concept complexity, specialized vocabulary, and the 
depth of understanding they expect students to achieve. They should teach 
comprehension strategies that foster deep understanding of relevant con- 
tent matter and give students ample opportunities to employ them. 

• Setting. Common differences between the purposes of electronic and paper 
texts emerge. Much reading on the Internet, for example, involves scanning 
in search of specific sorts of information. It would be inefficient to use the 
same deep comprehension strategies during that phase of electronic text 
reading as during the reading of an assigned content area text. 

Of course, these dimensions of variability in purpose and related organizational 
factors are in themselves determined by other factors, many of which are 
known to relate to reading comprehension outcomes as well. For example, we 
know that reading instruction in schools serving poor children is likely to be 
more exclusively skill focused and to incorporate less focus on text interpreta- 
tion (Allington & McGill-Franzen, 1989; Nystrand, 1990). Schools serving poor 
children are much less likely to have lengthy texts widely available in class- 
rooms, and instruction in such schools is more likely to require students to read 
and write single words and brief texts than longer units (Duke, 2000). High- 
stakes assessments that are limited to low-level competencies, low-inference 
items, and forced-choice questions may influence teachers to de-emphasize 
higher levels of comprehension in their instruction. Some schools and school 
systems have extremely rich electronic environments for reading activities, 
whereas others either have no computers available or have computers but only 
low-level practice-oriented software. 

Comprehension instruction varies with the age and the reading level of the 
learner. Children just starting to learn the alphabetic principle benefit from ac- 
tivities that elicit and model the comprehension of texts read aloud (Beck & 
McKeown, 2001), whereas for more advanced readers, instruction in strategies 
for comprehending texts they themselves read can be helpful (NRP, 2000). 
Instruction focused on capacities related to comprehension, such as vocabulary 
and oral language production, is also rare in preschool and primary grades and 
is largely ineffective in the later grades (Meichenbaum & Biemiller, 1998; 
Morrison, Jacobs, & Swinyard, 1999; Stahl & Fairbanks, 1986). Many have ar- 
gued that explicit attention to oral language development and vocabulary in the 
preschool and primary grades constitutes a crucial aspect of comprehension 
instruction (Whitehurst & Lonigan, 2001); although we know that older readers 
also benefit from aural exposure to rich text (Stahl, Richek, & Vandevier, 1991), 
it is unclear whether there are advantages to aural versus literate exposure for 
children who themselves can read the text. 
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These dimensions of variability can to some extent be seen as the product of 
higher-level factors influencing the organization of schools and of instruction, 
such as the following: 

• Age of child. Reading instruction for primary school children tends to focus 
on word-reading skills. As children get older, those who have mastered 
word reading may well enter instructional contexts where a greater focus on 
comprehension instruction is possible, but all do not have access to such 
contexts. 

• Stakes. The nature of the accountability system in place, and of the specific 
assessment instruments used, can affect contexts for instruction by narrow- 
ing or broadening the curriculum and by directing instructional attention 
to particular purposes, consequences, and response formats. 

• Information about children. Teachers vary enormously in the degree to 
which they have access to and make sensible use of information about chil- 
dren's reading abilities. Such differences can influence how much they can 
individualize instruction to address particular children's areas of strength 
and weakness. 

• Demographics. Lower-level and more exclusively skill-focused instruction is 
more likely to take place in schools serving low-income children (Allington, 
1983; Nystrand, 1990). Further, English language learners, regardless of the 
type of program in which they are enrolled, tend to receive passive, teacher- 
directed instruction of the type that does not promote higher-order think- 
ing or language development (Padrön, 1994; Ramirez et al., 1991). 

• Environment. The environments in U.S. classrooms vary enormously in the 
availability of resources that might promote comprehension activities. 
Aspects of those environmental differences that might particularly influ- 
ence comprehension include the availability of a wide variety of texts, ac- 
cess to electronic media, and the availability of intervention for children 
who fail to make adequate progress. 

• Curriculum. Although the curriculum in some schools is under the control 
of the teacher, in others it is largely dictated by the principal or the superin- 
tendent. Reading curricula, but also mathematics, science, and social stud- 
ies curricula, provide varying levels of opportunity for teachers to engage in 
instruction that promotes comprehension and the acquisition of compre- 
hension skills. 
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Operations 

The operations engaged in during reading activity consist of cognitive processes 
and procedures that extract information from the text and construct 
meaningful representations. These processes reflect the constraints of the text, 
the context, and the reader. Some of these operations become automatic 
through extensive learning and practice, so they consume very few attentional 
resources and little consciousness. For example, the operations of written-word 
decoding, lexical access, and syntactic parsing become automatic in proficient 
readers. Other operations are more deliberate processes that demand attention 
and consciousness, such as constructing a mental model and generating some 
classes of inference. This section identifies operations during reading that are 
needed for comprehension to be successful. 

Attention. As with any cognitive task, adequate reading comprehension implies 
sufficient ability to attend to and concentrate on material being read in a con- 
trolled and focused manner. Research in the study of attentional processes has 
made it clear that information pickup in any knowledge domain is virtually im- 
possible if attentional processes are fractionated and inefficiently deployed, 
although we do not fully understand the means by which an individual filters 
irrelevant from relevant information (e.g., Broadbent, 1958; Posner & Snyder, 
1975; Norman & Bobrow, 1975; Gernsbacher, 1997). However, we do know 
something about some of the factors that may affect the ability to read for 
meaning in an efficient and focused manner. As we indicated earlier, attention 
to the meaning of a text is compromised by a lack of fluency in word identifica- 
tion because of the inefficient deployment of cognitive resources occasioned by 
word identification problems (LaBerge & Samuels, 1974; Perfetti, 1985). 
Similarly, the difficulty level or the structural characteristics of the text (e.g., 
Graesser & Bertus, 1998; Hiebert & Martin, 2001) are other factors that may 
compromise a reader's ability to attend to the meaning of a text. The reader's 
ability to negotiate these text features may be appreciably affected by such vari- 
ables as his or her level of oral language development (e.g., Dickinson & Snow, 
1987; Snow et al., 1991), background knowledge (Kintsch, 1998; van Oostendorp 
& Goldman, 1999), familiarity with text genre (Lorch & van den Broek, 1997), 
and interest in the content of the text (Alexander & Murphy, 1998; Morrow & 
Gambrell, 2001), in addition to his or her fluency in word identification. Finally, 
the ability to attend to and pick up information from a text may be appreciably 
affected by inherent differences in the ability to deploy attentional resources in 
a controlled and focused manner (Barkley, 1990). Thus, it is clear that how at- 
tentional processes affect reading comprehension is a multidimensional ques- 
tion in need of further study. 

Written Word Decoding. Adequate facility in reading comprehension implies 
adequate facility in decoding written words. Readers who have difficulties in ac- 
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quiring word-decoding skills will have trouble progressing to the deeper levels 
of language analysis; therefore, their comprehension will suffer (Perfetti, 1994; 
Stanovich, 1986). Readers with a slow or an inadequate mastery of word decod- 
ing may attempt to compensate by relying on meaning and context to drive 
comprehension, but at the cost of glossing over important details in the text. 
When readers read at the normal rate of 250 to 400 words per minute, a large 
amount of the reading time variance is explained by features of the surface code 
(Carver, 1992; Haberlandt & Graesser, 1985; Perfetti, 1994), such as the number 
of letters, the number of syllables, and the word frequency. These features are 
less predictive of reading time when the students study the text for a longer 
time. 

Fluency. Fluent reading is the performance of a complex skill. Fluent reading is 
reading that is fast and accurate. It reflects the ability to decode without effort, 
to read aloud smoothly with expression that indicates the text's prosodic fea- 
tures (i.e., appropriate pacing and phrasing), and to comprehend easily what is 
read. A fluent reader achieves comprehension without consciousness or aware- 
ness of the many component tasks involved. With practice, low-level word 
recognition becomes automatic, which reduces the need for allocating atten- 
tion to visual coding processes during reading and allows more attentional re- 
sources to be allocated to comprehension (LaBerge & Samuels, 1974; Perfetti, 
1985). As readers become fluent, they also gradually begin to recognize the 
syntactic structures or segments in printed text and thereby compensate for its 
lack of prosodic information (punctuation does provide some assistance; 
Schreiber, 1987). 

The complex set of processes that underlie fluency can be broken down in sev- 
eral ways (Meyer & Felton, 1999), for example, in the lower-level processes of 
phonological or orthographic processing (Breznitz, in press); in making con- 
nections between semantic and phonological processes (Wolf, Bowers, & 
Biddle, 2000); and in syntactic processing, which may be observable in oral lan- 
guage at early ages (Schreiber, 1980). 

There is evidence that fluency is an index of comprehension, although the evi- 
dence is only correlational. Oral reading fluency (ORF) measures fluency simply 
as the number of words read aloud correctly per minute (Fuchs, Fuchs, Hosp, & 
Jenkins, 2001). There is a substantial correlation between ORF and standardized 
reading comprehension performance. This correlation is sometimes higher 
than the correlation between the standardized test and other direct measures of 
reading comprehension (Fuchs et al., 2001). These findings are based on sam- 
ples of both learning-disabled and non-learning-disabled students at varying 
reading levels, who were assessed with a variety of criterion measures of read- 
ing comprehension and whose oral reading fluency was assessed on both in- 
structional-level texts and fixed-level texts, (e.g., Jenkins, Fuchs, Espin, van den 
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Broek, & Deno, 2000; Levy, Abello, & Lysynchuk, 1997; Torgesen, Rashotte, & 
Alexander, in press). 

Many informal procedures have been devised to assess fluency, although no 
standardized tests of reading fluency exist. Miscue analysis and running records 
have been used. Informal reading inventories assess the reading of grade-level 
passages both aloud and silently. Although most measures evaluate both speed 
and accuracy, NAEP (Pinnell, Pikulski, Wixson, Campbell, Gough, & Beatty, 
1995) added a measure of pausing efficiency, which assessed sensitivity to 
prosodic cues. 

Syntactic Parsing. Parsing is the process of segmenting words into constituents, 
assigning the constituents to syntactic categories, and interrelating the con- 
stituents structurally. The effect of syntax on sentence processing has a long 
history in psycholinguistics (Fodor et al., 1974; Mitchell, 1994). Sentences with 
complex syntax may present comprehension problems or a high load on work- 
ing memory when a sentence is left-embedded, dense, ambiguous, garden- 
path, ungrammatical, or replete with logical expressions [or, and, not, or if- 
then), as we discussed earlier in this appendix. 

The fields of psycholinguistics and discourse psychology have investigated how 
syntactically complex constructions influence reading time, working memory 
load, and comprehension (Fodor et al., 1974; Mitchell, 1994; Carpenter, Miyake, 
& Just, 1994). Unfortunately, much of the psycholinguistics work has focused on 
sentences in isolation, out of a discourse context, so it is unclear how problem- 
atic these constructions are when students read naturalistic print. We do know 
that the syntax is comparatively complex in expository text (Chafe & Tannen, 
1987) and that syntactic complexity has a robust effect on elderly readers of ex- 
pository text (Kemper, Jackson, Cheung, & Anagnopoulos, 1993), so the obvious 
prediction is that syntactic complexity will be a robust predictor of reading 
performance when expository text is read in virtually all subject populations. A 
more detailed analysis of syntactic processing in children is needed. 

Readability indexes normally include word frequency and number of words in 
the sentence in the formulas, but not specific aspects of syntactic processing. 
The tests of syntax that are available present sentences in isolation, not in a dis- 
course context. One direction for future research is to investigate the role of 
syntax in the comprehension of expository text in different subject populations, 
with a research team that includes experts in linguistics, psycholinguistics, dis- 
course psychology, discourse processing, psychometrics, and education. The 
training of students on syntax will require computer technologies and improved 
teaching methods. 

Constructing the Propositional Text Base. The reader segments the text into 
proposition units, interrelates the propositions structurally, and builds the nee- 
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essary bridging inferences that are needed to connect the explicit propositions 
(van Dijk & Kintsch, 1983; Kintsch, 1998). The text base is retained in memory 
for hours, much longer than the surface code is (Kintsch, 1998). Empirical evi- 
dence suggests that a measurable amount of time is needed to construct the 
propositional text base. Reading times increase linearly as a function of the 
number of propositions in a text, even after controlling for extraneous variables 
(Kintsch, 1974; Haberlandt & Graesser, 1985). The slopes of the linear functions 
vary from 100 milliseconds to 1,500 milliseconds per proposition, depending on 
the reading task and the text. 

Constructing Mental Models. The reader constructs the referential mental 
model at various levels of content, such as class-inclusion, temporality, spatial- 
ity, causality, goals, and so on. When comprehension is successful, there is co- 
herence both within and between the levels of the mental model. Stated differ- 
ently, there are no serious coherence gaps within a particular level and there is 
harmony between the levels of representation. 

A coherence gap within the situation model occurs when a reader cannot link 
an incoming clause in the text to the previous content on any conceptual di- 
mension, such as causality, temporality, spatiality, or the goals of characters 
(Gernsbacher, 1997; Zwaan & Radvansky, 1998). In essence, the incoming event 
seems to be mentioned out of the blue, so the reader needs to construct a new 
conceptual structure from scratch. Zwaan, Magliano and Graesser (1995) 
reported that reading times for clauses in text increased as a function of the 
number of coherence gaps along these conceptual dimensions. That is, clause- 
reading times were an additive function of the number of conceptual dimen- 
sions that had a coherence break (e.g., a break or discontinuity in time, space, 
causality, goals, agents). The extent to which clauses in text are conceptually 
related is an inverse function of the number of conceptual dimensions with co- 
herence breaks (Zwaan & Radvansky, 1998; Zwaan, Langston, & Graesser, 1995). 

Regarding coherence between levels, there needs to be a mapping between the 
elements of the representation at one level and the elements at another level. 
For example, the surface code has words and syntactic patterns that signal con- 
tent features at the level of the situation model. Comprehension suffers when 
the surface code and mental model clash. If the text stated that "the key is 
turned after the cylinder rotates," there would be a discrepancy between the 
order of events in the situation model (the key is turned before the cylinder ro- 
tates) and the surface code (clause X after clause Y). 

The comprehender obviously needs an adequate repertoire of world knowl- 
edge, domain knowledge, and cognitive skills to construct coherent representa- 
tions. Comprehension breaks down when there are deficits in relevant knowl- 
edge or processing skills at particular levels of representation. When all 
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background knowledge and skills are intact, the comprehender constructs a 
meaningful representation that is coherent at both local and global levels. 
However, when there is a deficit at a particular level of representation, the 
problems either propagate to other levels or, in some cases, other levels can 
compensate. For example, nonnative speakers of English may have trouble pro- 
cessing the words and syntax of English, which makes it difficult for them to 
process the deeper levels of representation. They might try to compensate by 
using their knowledge of the situation model, pragmatics, and the discourse 
genre to reconstruct what was being said. As another example, readers have 
trouble comprehending technical texts on arcane topics because they lack 
world knowledge about the topic. This deficit at the situation model confines 
their processing to the surface code and text base levels. So they might parrot 
back explicit information in a textbook, but have no understanding at a deeper 
level—a routine occurrence in our school systems. The challenge is to design 
the text and the testing format to encourage deeper levels of processing. 

Researchers have documented some counterintuitive interactions among the 
text, the task, the test, and the reader's world knowledge. For example, 
MacNamara, Kintsch, Songer, and Kintsch (1996) investigated an interaction 
among (1) the readers' knowledge about a topic, (2) the coherence of the text 
base, and (3) the level of representation that was being tapped in a test. The 
readers varied in the amount of prior knowledge they had about the topic cov- 
ered in the text (the topic was the functioning of the heart). Half of the readers 
read a text with a coherent text base; clauses were linked by appropriate con- 
nectives {therefore, so, and), and the topic sentences, headings, and subhead- 
ings were inserted at appropriate locations. The other half of the texts had low 
coherence because of violations in the insertion of connectives, topic sen- 
tences, headers and subheaders. The tests tapped either the text base level of 
representation (which included recall tests) or the mental-model level (which 
included tests of inferences and answers to deep-reasoning questions). The re- 
sults of the study were not particularly surprising for the low-knowledge read- 
ers. For these readers, texts with high coherence consistently produced higher 
performance scores than texts with low coherence. The results were more 
complex for the readers with a high amount of prior knowledge about how the 
heart functions. A coherent text base slightly enhanced recall, but actually 
lowered performance on tests that tapped the mental model. The gaps in text 
coherence forced the high-knowledge reader to draw inferences, construct rich 
elaborations, and compensate by allocating more processing effort to the 
mental model. In essence, deep comprehension was a positive compensatory 
result of coherence gaps at the shallow levels of representation. Similar complex 
interactions among text, task, test, and knowledge have been reported in other 
studies (Cote, Goldman, & Saul, 1998; Graesser, Kassler, Kreuz, & Mclain-Allen, 
1998; Mannes & Kintsch, 1987). 
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Generating Inferences. Students need to construct inferences when they con- 
struct the text base and the mental models that go beyond the information di- 
rectly articulated in the text. Available research on inference generation sup- 
ports the claim that many classes of inferences are routinely generated during 
reading when the material taps world knowledge that is familiar to the reader 
(Graesser, Singer, & Trabasso, 1994). In contrast, inferences are a challenge to 
generate when the text consists of unfamiliar scientific mechanisms (Cote et al., 
1998; Graesser & Bertus, 1998; Singer, Harkness, & Moore, in press). 

Table A.l lists and defines different classes of inferences that are frequently 
relevant to expository texts. The inferences in Table A.2 do not exhaust the 
classes of inferences that comprehension researchers have investigated, but 
they do cover the inferences investigated frequently by researchers in discourse 
psychology and discourse processing. Some of the inferences are more difficult 
to construct than others (see the references above). For example, anaphoric and 
bridging inferences are made most reliably, whereas predictive inferences are 
very difficult to make. Explanation-based and goal inferences are prevalent in 
good readers, whereas poor comprehenders have a higher density of 
elaborative associations that are often irrelevant to the text. 

Comprehension Monitoring. Good readers monitor whether they are compre- 
hending text effectively. One counterintuitive result of comprehension research 

Table A.l 

Classes of Inferences That Are Relevant to Expository Texts 

Anaphoric references. A pronoun or noun-phrase that refers to a previous text con- 
stituent or to an entity already introduced in the mental model. 

Bridging inferences. These are any inferences that a reader needs to semantically or con- 
ceptually relate the sentence being read with the previous content. These are sometimes 
called backward inferences. 

Explanation-based inferences. The event being read about is explained by a causal chain 
or network of previous events and states. These are sometimes called causal antecedent 
inferences. 

Predictive inferences. The reader forecasts what events will causally unfold after the 
current event that is being read. These are sometimes called causal consequence or for- 
ward inferences. 

Goal inferences. The reader infers that an agent has a motive that explains an intentional 
action. 

Elaborative inferences. These are properties of entities, facts, and other associations that 
are not explained by causal mechanisms. 

Process inferences. These inferences specify the detailed steps, manner, or dynamic 
characteristics of an event as it unfolds. 
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is that most child and adult readers have a poor ability to calibrate the success 
of their comprehension (Glenberg, Wilkinson, & Epstein, 1982; Hacker, 
Dunlosky, & Graesser, 1998). Comprehension calibration can be measured by 
asking readers to rate how well they comprehend a text and correlating such 
ratings with their comprehension scores on an objective test. These ratings are 
either low or modest (r = .2 to .4), which suggests that college students have dis- 
appointing comprehension calibration. Another way to calibrate comprehen- 
sion is to plant contradictions in a text and to observe whether the reader de- 
tects them. Such contradictions are not detected by a surprising number of 
adult readers. Readers show a strong tendency to have an "illusion of compre- 
hension" by pitching their expectations at handling the surface code, explicit 
text base, and other shallow levels of representation. They need to be trained to 
adjust their metacognitive expectations and strategies to focus on the deeper 
levels. This has important implications for teacher training and textbook de- 
sign. There need to be adjunct aids or activities that challenge the students' 
misconceptions about comprehension. 

Deeper-Level Comprehension Operations. It is widely acknowledged that stu- 
dents rarely acquire a deep understanding of the technical, expository material 
they are supposed to read in their courses. Students normally settle for shallow 

Table A.2 

Levels of Cognitive Processing and Mastery 

1. Recognition. The process of verbatim identification of specific content (e.g., terms, 
facts, rules, methods, principles, procedures, objects) that was explicitly mentioned 
in the text 

2. Recall. The process of actively retrieving from memory and producing content that 
was explicitly mentioned in the text 

3. Comprehension. The process of demonstrating an understanding of the text at the 
mental-model level by generating inferences, interpreting, paraphrasing, translating, 
explaining, or summarizing information 

4. Application. The process of applying knowledge extracted from text to a problem, 
situation, or case (fictitious or real-world) that was not explicitly mentioned in the 
text 

5. Analysis. The process of decomposing elements and linking relationships between 
elements 

6. Synthesis. The process of assembling new patterns and structures, such as 
constructing a novel solution to a problem or composing a novel message to an 
audience 

7. Evaluation. The process of judging the value or effectiveness of a process, procedure, 
or entity, according to some criteria and standards  

NOTE: Based on Bloom, 1956; Otero, Leon, & Graesser, in press. 
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knowledge, such as a list of concepts, a handful of facts about each concept, 
and simple definitions of key terms. It takes more effort and thought to acquire 
the difficult conceptualizations and the deep coherent explanations that would 
organize such shallow knowledge. The deeper knowledge is needed to fortify 
learners for generating inferences, solving problems, reasoning, and applying 
their knowledge to practical situations. The deeper levels of Bloom's (1956) tax- 
onomy of cognitive mastery are not adequately taught, achieved, and tested in 
most curricula. 

Table A.2 lists the major types of cognitive processes that Bloom (1956) and 
others proposed nearly 50 years ago. According to Bloom's taxonomy of 
cognitive objectives, the cognitive processes with higher numbers are more 
difficult and require greater depth of thinking. Recognition and recall are the 
easiest processes, comprehension falls in the middle, and processes 4-7 are the 
most difficult. It is debatable whether there are differences in difficulty among 
categories 4-7, so most applications of this taxonomy collapse them into one 
category. 

Navigation. Particularly for electronic texts, an additional skill that we call navi- 
gation becomes important. This skill consists of knowing how to access hyper- 
links as well as knowing how to move forward and backward in electronic text. 

CONSEQUENCES 

The consequences of reading, or comprehension outcomes, are, of course, the 
aspect of the reading instruction activity of greatest interest to members of the 
RRSG, and the aspect in which variability is the most puzzling and the most 
distressing. A difficulty in discussing consequences in any great detail is that 
only very limited assessments of reading comprehension are available. The as- 
sessments that exist tend to operationalize comprehension in an impoverished 
way, focusing on knowledge outcomes over application and engagement out- 
comes. They also tend to reflect consequences associated with reading particu- 
lar texts rather than consequences more broadly defined, such as learning some 
new vocabulary items or new meanings for previously known words, bringing a 
previously held viewpoint into question, enhancing the reader's understanding 
of how to present a convincing argument, or drawing conclusions about the 
writer's political biases. Until comprehension measures expand to reflect an 
underlying theory that acknowledges a variety of possible consequences, both 
immediate and long term, we will be severely hampered in our capacities to en- 
gage in excellent research on this topic. 



Appendix B 

OUTLINE OF A SAMPLE REQUEST FOR APPLICATION 

The analyses and judgments of the RRSG that constitute the body of this report 
are intended to provide broad guidance for creating a program of research and 
development that will support the improvement of reading comprehension in- 
struction in U.S. schools. However, this broad guidance is not sufficient for ac- 
tually providing instructions to potential applicants for funding. Funding 
agencies that intend to support such R&D will need to write specific requests for 
applications (RFAs) that delineate narrower areas of R&D that the funding is in- 
tended to support and that provide more explicit guidance to the applicants. 

In this appendix, the RRSG has illustrated its own sense of what would consti- 
tute the core of an effective RFA in a single area—assessment. We chose as- 
sessment because advances in assessment are crucial to effective R&D related 
to reading comprehension. If time had permitted, we would have also devel- 
oped similar core RFAs in several other areas identified in the body of the report 
including (1) improving instruction using currently available knowledge; (2) de- 
veloping new knowledge to inform more radical changes in instruction; (3) en- 
hancing teacher preparation and professional development; (4) gaining a better 
understanding of the properties of reader-text interactions through studies us- 
ing various genres of text as well as comparisons of electronic and linear texts; 
and (5) exploring the impact of technology on reading comprehension, reading 
activities being undertaken by learners, and opportunities for instruction. 

The example that follows1 should probably be viewed as a starting point. Any 
funding agency would want to elaborate on this RFA, perhaps by including a re- 
view of the literature, a more detailed specification of research goals, examples 
of possible R&D activities, funding levels, and so on. The proposal includes ex- 
amples of short-, mid-, and long-term projects, and a funding agency, such as 
OERI, might choose to address these in separate RFAs issued at different points 
in time. 

In this example, we have drawn heavily on material in earlier chapters of this report. 

Ill 
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However, the core content we have provided here seems to us to convey the key 
points and spirit of what we view as being important in guiding potential appli- 
cants for work on assessment of reading comprehension. 

REQUEST FOR APPLICATIONS IN THE DOMAIN OF ASSESSMENT 

Statement of the Problem 

Currently available assessments of student performance in the field of reading 
comprehension are a persistent source of complaints from both practitioners 
and researchers. These complaints claim that the assessments 

• inadequately represent the complexity of the target domain 

• conflate comprehension with vocabulary, domain-specific knowledge, 
word-reading ability, and other reader capacities involved in comprehen- 
sion 

• do not reflect an understanding of reading comprehension as a develop- 
mental process or as a product of instruction 

• do not examine the assumptions underlying the relationship of successful 
performance to the dominant group's interests and values 

• are not useful for teachers 

• tend to narrow the curriculum 

• are one-dimensional and method-dependent, and often fail to address even 
minimal criteria for reliability and validity. 

Indeed, most currently used comprehension assessments reflect the purpose 
for which such assessments were originally developed—to sort children on a 
single dimension by using a single method. More important, though, is that 
none of the currently available comprehension assessments is based in a viable 
or articulated theory of comprehension. Because currently used comprehen- 
sion instruments are all unsatisfactory in various ways, the field has not se- 
lected a common standard for assessing comprehension. Until instrumentation 
and operationalization of comprehension is widely agreed on, mounting a truly 
programmatic research effort will be difficult. 

These considerations, as well as current thinking about the nature of reading 
comprehension (see the body of this report), create a demand for new kinds of 
assessment strategies and instruments that more robustly reflect the dynamic, 
developmental nature of comprehension and represent adequately the interac- 
tions among the dimensions of reader, activity, text, and context. 
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Currently, widely used comprehension assessments focus heavily on only a few 
tasks: reading for immediate recall, reading for gist, and reading to infer or dis- 
ambiguate word meaning. Assessment procedures to evaluate learners' capaci- 
ties to modify old or build new knowledge structures, to use information 
acquired while reading in the interest of problem solving, to evaluate texts on 
particular criteria, or to become absorbed in reading and develop affective or 
aesthetic responses to text have occasionally been developed in the pursuit of 
particular research programs, but they have not influenced standard 
assessment practices. Because knowledge, application, and engagement are the 
crucial consequences of reading with comprehension, assessments that reflect 
all three are needed. Further, the absence of attention to these consequences in 
widely used reading assessments diminishes the emphasis on them in 
instructional practices as well. 

Because existing measures of comprehension fail to reflect adequately the in- 
herent complexities of the comprehension process, they limit the kinds of re- 
search that can be done and undermine optimal instruction. Good assessment 
tools are crucial to conducting sensible research. In addition, though, as long as 
we define comprehension by default as reading a passage and answering a few 
multiple-choice questions about it, teachers will have little incentive to instruct 
children in ways that reflect a deeper and more accurate conceptualization of 
the construct. 

Efforts have been made to develop measures of comprehension that are refer- 
enced to the characteristics of text, that is, a way of relating an assessment of 
comprehension to the difficulty of the text. Although such measures (e.g., 
Lexile) provide information that supports instruction by indicating a child's 
level of comprehension, different estimates of readability do not correspond 
well with one another. Moreover, they provide no diagnostic information for 
individualizing instruction, nor do efforts such as the Lexile text system fit easily 
into a larger assessment system. 

Requirements for the Assessment System to Be Developed 

A comprehensive assessment program that reflects the current thinking about 
reading comprehension must satisfy many requirements that have not been 
addressed by any assessment instruments, while also satisfying the standard 
psychometric criteria (e.g., reliability and validity). A list of requirements for 
such a system includes, at a minimum, the following: 

• Capacity to reflect authentic outcomes. Although any particular assessment 
may not reflect the full array of consequences, the inclusion of a wider array 
than that currently being tested is crucial. For example, students' beliefs 
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about reading and about themselves as readers may constitute supports or 
obstacles to their optimal development as comprehenders; teachers may 
benefit enormously from having ways to elicit and assess such beliefs. 

• Congruence between assessments and the processes involved in comprehen- 
sion. Assessments must be available that target particular operations 
involved in comprehension, in the interest of revealing inter- and intra- 
individual differences that might inform our understanding of the com- 
prehension process and of outcome differences. The dimensionality of the 
instruments in relation to theory should be clearly apparent. 

• Developmental sensitivity. Any assessment system needs to be sensitive 
across the full developmental range of interest and to reflect developmen- 
tally central phenomena related to comprehension. Assessments of young 
children's reading tend to depend on the child's level of word reading and 
must control for the level of decoding to assess comprehension adequately. 
The available listening comprehension assessments for young children do 
not reflect their rich oral language processing capacities, discourse skills, or 
even the full complexity of their sentence processing. 

• Capacity to identify individual children as poor comprehenders. An effective 
assessment system should be able to identify individual children as poor 
comprehenders, not only in terms of prerequisite skills such as fluency in 
word identification and decoding, but also in terms of cognitive deficits and 
gaps in relevant knowledge (e.g., background and domain specific) that 
might adversely affect reading and comprehension, even in children who 
have adequate word-level skills. It is also critically important that such a 
system provide for the early identification of children who are apt to en- 
counter difficulties in reading comprehension because of limited resources 
to carry out one or another operation involved in comprehension. 

• Capacity to identify subtypes of poor comprehenders. Reading comprehen- 
sion is a complex process. It therefore follows that comprehension difficul- 
ties could come about because of deficiencies in one or another of the 
components of comprehension specified in the model. Thus, an effective 
assessment system should have the means to identify subtypes of poor 
comprehenders in terms of the components and the desired outcomes of 
comprehension and in terms of both intra- and inter-individual differences 
in acquiring the knowledge and skills necessary for becoming a good com- 
prehender. 

• Instructional sensitivity. The major purposes for assessments are to inform 
instruction and to reflect the effect of instruction or intervention. Thus, an 
effective assessment system should provide not only important information 
about a child's relative standing in appropriate normative populations 
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(school, state, or national norms groups), but also important information 
about a child's relative strengths and weaknesses for purposes of educa- 
tional planning. 

• Openness to intra-individual differences. Understanding the performance of 
an individual often requires attending to differences in performance across 
activities with varying purposes and with a variety of texts and types of text. 

• Utility for instructional decisionmaking. Assessments can inform instruc- 
tional practice if they are designed to identify domains that instruction 
might target, rather than to provide summary scores useful only for com- 
parison with other learners' scores. Another aspect of utility for instruc- 
tional decisionmaking is the transparency of the information provided by 
the test given to teachers who are not technically trained. 

• Adaptability with respect to individual, social, linguistic, and cultural varia- 
tion. Good tests of reading comprehension, of listening comprehension, 
and of oral language production target authentic outcomes and reflect key 
component processes. If performance on the task reflects differences owing 
to individual, social, linguistic, or cultural variation that are not directly re- 
lated to reading comprehension performance, the tests are inadequate for 
the purposes of the research agenda proposed here. 

• A basis in measurement theory and psychometrics. This aspect should ad- 
dress reliability within scales and over time, as well as multiple components 
of validity at the item level, concurrently with other measures, and predic- 
tively relative to the longer-term development of reading proficiency. 
Studies of the dimensionality of the instruments in relationship to the the- 
ory underlying their construction are particularly important. Test construc- 
tion and the evaluation of instruments are important areas of investigation 
and highly relevant to the proposed research agenda. 

Clearly, no single assessment will meet all these criteria. Instead, this RFA seeks 
work that will build toward an integrated system of assessments, some of which 
may be particularly appropriate for particular groups (e.g., emergent or begin- 
ning readers, older struggling readers, second-language readers, or readers with 
a particular interest in dinosaurs). Furthermore, the various assessments in- 
cluded in the system will address different purposes (e.g., a portmanteau as- 
sessment for accountability or screening purposes, diagnostic assessments for 
guiding intervention, curriculum-linked assessments for guiding instruction, 
and so forth). Given that multiple assessments are proposed, studies of their 
dimensionality and the interrelations of these dimensions across measures are 
especially critical. 
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Research Plans 

Responses to this RFA should take the following issues into account. We seek a 
mix of large- and small-scale efforts and a mix of short- and long-term efforts. 
We will consider an application more positively if it builds into the work plan 
mechanisms for developing the expertise of doctoral and young postdoctoral 
scholars in the psychometric and content areas relevant to assessing reading 
comprehension. Applications that have an assessment agenda embedded 
within another research undertaking (e.g., evaluating the effectiveness of an in- 
tervention or developing model teacher education efforts) will be considered 
for co-funding. 

A variety of activities will be considered for funding under this initiative. A few 
examples for short-, medium-, and long-term research efforts are provided be- 
low. These examples are meant to stimulate thinking and are not an exhaustive 
list of the possible relevant kinds of activities. Consideration of the reliability, 
validity, and dimensionality of different assessment instruments and ap- 
proaches is essential to all these endeavors. 

Examples of Short-Term Activities 

• Generate an inventory of available tests purporting to assess comprehen- 
sion and evaluate them on the requirements indicated above. Mechanisms 
for carrying out this activity might include a panel who would provide a 
consensus or an empirically driven evaluation, or a research effort to review 
the available norms, which would then generate cross-test reliability data. 

• Generate an inventory of and evaluate the assessment strategies, tools, and 
instruments that teachers, schools, districts, and states are using and the 
ways that teachers use the information collected within classrooms or 
schools. Again, the specific mechanism for carrying out this activity might 
include a panel of assessment officers from states and large districts, a 
teacher survey, or observational research in a stratified sample of schools. 

• Generate an inventory of and evaluate what pre-service teachers learn 
about the assessment of reading comprehension. A survey of teacher edu- 
cation institutions, an analysis of syllabi and texts used widely in teacher 
education programs, interview studies with teacher educators, or other 
mechanisms might be used to address this need. 

• Use established databases to evaluate the reliability, validity, and dimen- 
sionality of existing assessments of reading comprehension. 
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Examples of Medium-Term Activities 

• Use the information gathered on which instruments are good for what pur- 
pose to develop assessments of lesser-studied domains. Such assessments 
will be useful in instructional settings and will differentiate the relative 
contribution that variations among readers make to an overall level of per- 
formance. For example: 

— discourse structure, including genre 

— understanding written syntax 

— mental model construction—content segmentation 

— metacognitive strategy use 

— vocabulary. 

Developing these measures ultimately will enable researchers to look at the 
similarity of comprehension operations across a variety of text types and of 
content. 

• Develop measures that reflect engagement and the application of knowl- 
edge as consequences of comprehension in order to relate those conse- 
quences to the more commonly studied ones of (often temporary) knowl- 
edge accumulation. Such measures could then also serve as a research 
agenda for seeking to understand how interest or motivation affects the 
reading comprehension process and could be used by teachers to select 
optimally engaging texts for instructing their struggling students. 

• Assess systematically the effect of various accommodations for second- 
language readers on comprehension outcome measures. Accommodations 
to be tested might include various manipulations of the text (simplified syn- 
tax, modified rhetorical structures, access to translations of key words), 
manipulations of preparation for reading (providing background 
knowledge in first-language reading or pre-teaching key vocabulary with 
translations), or manipulations of response modes (responding in the first 
language or responding with support from a first-language dictionary). 

• Evaluate systematically the dimensions measured by different assessments 
in relation to more traditional assessments and the proposed new ap- 
proaches to assessment. How well does the dimensionality map onto the 
theories underlying the development of the assessments? 
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Examples of Long-Term Activities 

• Use the accumulated information about what assessments are available 
and how they might be well used to develop professional training for teach- 
ers and other decisionmakers in how to interpret and use assessment data 
optimally. 

• Collate information from several states or large districts that are using com- 
parable and adequate assessments of reading comprehension to establish 
benchmarks for appropriate progress in reading comprehension and de- 
termine scores that reflect those benchmarks on a variety of measures. This 
would be a first step in formulating a detailed picture of how serious the 
problem of comprehension achievement in the United States really is. 
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the number of children who continue to have long-term reading difficulties 
and, thereby, further our understanding of reading development. 
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