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EXECUTIVE SUMMARY

| Introduction

The Nationa Academy of Education conducted a study leading to recommendations to the Nationd
Educational Research Policy and Priorities Board regarding priorities for OERI’ s research agenda. The
study was directed toward research priorities that would further progress toward high achievement for
all students, adopted by the Board as the goa of its research agenda. The study focused on three
topics, each addressed by a pand!:

» Strengthening the capacity of research for contributing to educational improvement
» Criticd trandtionsin learning and development
» Teaching, teschers professiona development, and professona communities of teachers

By sdlecting these topics, we do not imply that they are the only important issues that the Board should
consder in setting its priorities. Among the other areas also in need of research are matters of
assessment, public policy (including schoal finance), and learning environments that utilize modern
technology. Although this report deals only with alimited set of topics for research, dl of theissueswe
present are important, and al should be given high priority by the Board.

A generd theme of the findings and recommendations is that progress toward high achievement for
al students has been impeded by the belief that research, sudents' learning, and teachers learning can
be studied in isolation from important matters of context. Research should not be assumed to be
separate from efforts to improve educationa processes, but rather to be part of collaborative activities
that may be conceived as problem-solving research and devel opment. The aspects of students' learning
involving acquiring information and skills need to be understood in relation to students understanding of
generd principles, and students learning in school needs to be understood in relation to students
activities and identities outside of school. Teachers development should not be understood as Smply
acquiring skills and knowledge, but as congtantly studying, experimenting, and reflecting on the
management of complex practices and professona careers.

I1. An Initiative to Strengthen the Links Between Educational Resear ch and Improvement

A more effective system to link research with practice and policy is needed, because of the scope
and magnitude of the educationad problems we are seeking to solve. New levels of intellective
competence will be needed by our whole population, and to accomplish this, the education system
needs to be strengthened fundamentally around powerful pedagogies and new forms of organization that
make it possible for all of our diverse students to learn core concepts and knowledge along with the
basic skills and capacities for thinking and reasoning they will need in the course of their lives



To progress toward an infrastructure that can support a more productive relation between research
and educationa practice, members of the study group recommend that the Department of Education
initiate along-term effort to develop support of collaborative educationd research and improvement
based on anew modd of the relationship between these activities. The modd, articulated by Dondd
Stokesin Pasteur’s Quadrant,* is fundamentally different from the mode of research, development,
dissemination, and evauation (RDDE) asamainly linear process. Instead, Stokes argued (with many
supporting examples) that inquiry and invention can be categorized aslow or highin their potentia for
advancing understanding of genera explanatory principles and aslow or high in ther potentia for
betterment of a socid problem.

The NAE study group recommends that OERI begin an important new program of researchin
“Pasteur’s quadrant,” which should be focused explicitly on solving specific current problems of
practice and at the same time should be accountable for developing and testing generd principles of
education that can be expected to apply broadly beyond the particular placesin which the research is
done.

The centra ideain the study group’s proposa is to develop a system of support for projectsin
which professiond researchers and professond educators share in the accountability for achieving
success in improving educationd practices and outcomes. These projects may aso include program
developers, curriculum specidigts, or policy specidigs. All the participants share in acommitment to
and accountability for multiple outcomes of the work:

» tangible improvement of acomplex educationd system, respongve to the circumstances of that
system’ s functioning and according to documentable criteria

» development of materids, personnel, and other resources to support transport of the aims,
operationa concepts, and methods that are developed in the project to other Stesin which people
want to adopt those ams, concepts, and methods (“travel”)

» contributions to the research literature that documents the results of these efforts and providesthe
forum in which dternative explanatory principles are developed, evduated, and clarified, so that the
results of these projects will cumulatively advance society’ s understanding of generd principles of
educationd practices and processes.

The study group recommends that in selecting projects for support, segments of the population and
topics for study should be chosen to promote greater equity. Programs that should be given high priority
would promote student understanding in schools that serve disadvantaged communities, would develop
high levels of literacy and other competencies for students who are now denied them, would move
toward making good education in urban in urban school digricts the rule rather than an exception, and
would advance productive uses of modern technology in schools that serve children of poor families.



The recommendation’ s novedty isin proposing that commitment to these goals and accountability for
them should be shared by dl of the participantsin the project, rather than being separate respongbilities
of diginct communities of educationd practitioners, developers, and researchers working on separate
projects. Of course, the participants will come to these projects with differing expertise, differing career
trgectories, and, findly, accountabilities to different communitiesin which they are primarily afiliated.
The chdlenge of building this new kind of enterprise for educationa research and improvement will be
to find mechanisms of support, review, participation, and evauation that value the joint achievements of
these multifaceted teams.

We want to be very clear that our recommendation is not to replace support for basic research and
for gpplied research and development activities with integrated problem-solving research and
development. Rather, we believe that this kind of integrated work should be added to the program of
activities supported by the Department of Education and should be closdly integrated with both
fundamenta and gpplied research, which the Department should continue to support vigoroudy. Figure
1 shows the diagram that Stokes used to represent the relationship between the three main kinds of
research and improvement that has been productive historicaly. The centrd role of what Stokes caled
“use-ingpired basic research,” which we cal “collaborative problem-solving research and devel opment”
inthisreport, isacrucid aspect of our bdief that our recommendation could greatly strengthen the
ability of the educationd research system to serve the nation’s educationa practices and outcomes.

improved improved
understanding te(ahnol ogy
T \ and practice
pure bal_:,ic use-inspired pEuSrEelayr applied
researc basic research Eiev o oc;magrgt
existing teéi:ﬁ;g?o
understanding and pract??;le

Figure 1. A revised dynamic modd.

Our report outlines severa components of a system of collaborative educationd research and
improvement, which was developed in the deliberations of the panel on Strengthening the Capacity of
the Research System. The recommendations include supporting federations of problem-solving research



and development projects, linked in a hub-and-spoke relationship. The god would be smultaneoudy to
develop improved educational success in specific settings (the spokes) and to identify issues of common
concerns and to carry out theoretical analyses and congtruct tools that are supported by and facilitate
the work of the severd projectsin integrative ways (the hub).

The program we recommend calls for new forms of research organization that are focused on
practice and on engaging researchers and practitioners together in problem solving and theoretica
andysis. There are precedents for the kind of problem-solving research and development we
recommend, but many questions remain about what the most effective forms of organization for such
research will be in the long run. In the spirit of joining research and practice, therefore, we recommend a
measured start-up for this new program. A limited number of projects can be mounted in the beginning,
developed through an iterative process of on-the-ground design and redevel opment, and then carefully
anayzed both by participants and by the broader educational research and practice community.
Expangon of the program can then be based on solid experience in how to manage forms of research
and development that are focused directly on solving problems of educationd practice and public
policy.

We bdlieve that this proposd will require grappling with some of the most persstent and deeply
ingrained problems of our day: for example, getting dl students to read by the third grade, effectively
remediating reading problems that persst into the middle and high schools, and improving the qudity of
ingtruction in urban school didricts. It will mean tackling problems that have socid as well as academic
roots, questioning the socid arrangements of schooling (e.g., tracking), and taking serioudy the charge
to create good citizens as well as an educated workforce.

I11. Research on Learning to Support High Achievement for All Students

The NAE study group’s recommendations regarding criticd trangtionsin the learning and
development of students, especidly low-income students, focus on two sets of issues. Oneinvolves
trangtions that students must accomplish in order to progress successfully through the school curriculum.
The other concerns trangtions that involve the socid organization of learning in schools and its relation to
the activities of gudentsin therest of therr lives.

Teaching and Learning in School

The NAE study group recommends a high priority for research on critica trangtions, which include
important developments in conceptua understanding as students move through the school curriculum, as
well as movements between the school and other communities of students socid life and work. A
generd problem isthat to achieve a high levels, sudents must succeed in criticd trandtions thet require
mastery in generd aspects of knowing and understanding that are often not explicitly taught. The
expectations in school for these genera aspects of understanding and learning do not match equaly well




with the expectations and practices of dl students, and the trangitions are much easier for students for
whom the schoal practices are in close dignment with the practices the sudents bring from home. This
difference is generdly unfavorable to sudents of low income.

The study group’ s recommendations focus on mathematics and reading in the lower and upper
grades. This does not mean that we are uninterested in, for example, history; indeed, both the NAE
study group and a group of educationd practitioners they convened as consultants urge attention to the
development of civic responghbility. But if one cannot read complex texts fluently, one cannot study
multiple texts in order to understand history. And if one cannot understand notions such as probability
and chance, oneis excluded from the communities of scientists and mathematicians.

Reading. Difficulty in reading in the early gradesis a primary reason for school falure. The Nationd
Research Council report Preventing Reading Difficulties in Young Children synthesizes research that
establishes the importance of early reading as acrucid first step in school success and describesthe
components of effective early literacy programs. Now research is needed to andyze how these
recommendations are or are not implemented in K-3 programs and what factors lead to success and
difficulties. There dso is aneed for research on how students become facile at reading complex text
needed to understand advanced academic subjects such as history, socid science, mathematics, and
science.

Second Language Learning. The Nationa Research Council report Improving Schooling for
Language Minority Children provides acomprehensive synthesis of research concerning the
education of linguistically and culturaly diverse populaions. Now we need to know (1) what specific
educationd interventions work well for specific populations of English Language Learners, (2) the short-
and long-term academic and non-academic effects of these interventions, and (3) the techniques of
assessment that can measure accurately the competence of English Language Learners.

Important trangtion points in the process of English language learning include: (1) the trangtion from
thefirgt ord language to English; (2) the trandtion from ord language to literacy; and (3) the trangition
into “academic discourse’ (when a student engages written materia in math, history, socid science
sudies, etc., and uses the vocabulary and conventions of these disciplinesin discourse). Researchis
needed on these criticd trandtions in the educationd trgectories of English Language Learners
(bididectd aswel ashilingud). In addition to making the trandtion to a new language, English Language
Learners must learn new identities and culturad practices. For example, the language that ELLs use at
home or on the playground develops differently from the language they use in the classroom. This
gtuation is exacerbated by the fact that immigrant sudents arrive inthe US at dl ages, levds of
education, and levels of literacy.



Mathematics. Difficulty in early mathemétics is another important reason for school fallure.
Evidence suggests that many young children enjoy school mathematics and are good &t it, but that
darting a fourth or fifth grade, sgnificant numbers of sudents sart to have difficulty with the subject and
to didikeit. At this point and others, thereis often atrangtion in the nature of the mathematics being
sudied: eg., the curriculum moves from the study of concrete objects to more abstract ideas. Research
is needed on why students have so much trouble making the trandtions and understanding forma
representations, multiplicative reasoning, and essentid mathematica and statistica concepts such as
chance, randomness, and probability.

The Socid Organization of Learning

The NAE study group concludes that high achievement for al students will not be accomplished by
policies and practices that only condder students' activities in school without taking account of the
competencies and practices that sudents, especidly low-income students, develop in the rest of thelr
lives. Severd recommendations of the study group focus on ways in which the socid arrangements of
learning in school, as well as the content of schoal learning activities, need to be sudied and understood
to inform policies and practices that can lead to high achievement for al students.

Learning from Out-of-School Opportunities. Research on youth organizations, after-school clubs,
and other learning environments shows that children from impoverished backgrounds display
competence out of school that is often superior to the competence they display in school. We need to
work with schools to make indtitutiona use of this competence. The chalenge isto design and test
different models of after-school and summer programs that would best motivate, engage, and benefit
low-income children.

Transitions to Out-of-School Activities. The hours after school and during vacations play critica
roles in enabling academic success; evidence that a student can develop learning and commitment in
extracurricular and after-school activitiesis now accepted as part of preparation for admission into
higher education. Moreover, research suggests that in low-income communities high levels of
participation in youth organizations, after-school clubs, and other non-school environments not only
extend, activate, and enhance school learning but also dlow children to display their abilities and earn
praise. We need to know more about (1) types and features of after-school opportunities that most
effectively motivate academic achievement and postive self-estimations; and (2) how to design and test
different modds of collaboration between schools and community groups dedicated to providing strong
learning environments for low-income children.

Alternatives to Curriculum Differentiation. Retention, pull-out remediation programs, tracking,
and segregated specid education programs that stratify opportunitiesto learn by race, class, and gender



do not result in high achievement for dl students. Practitioners and researchers now need to collaborate
to develop dternative srategies to promote the cognitive and socid development of low-income
students.

Academic Benefits of Heterogeneity and Diversity. Thereis considerable evidence to show that
academicdly demanding, heterogeneous grouping is beneficid for previoudy low-achieving sudents.
There is condderably less evidence to show the benefits of heterogeneous grouping for high-achieving
gudents. Therefore avita research question demanding an answer is. Do previoudy low- and
previoudy high-achieving students benefit from heterogeneous grouping? Do students from white,
middle-income families as well as sudents from low-income, ethnic and linguistic minority backgrounds
benefit from these practices?

Generative Processes of Heterogeneous Grouping. Asindicated immediately above, research
has shown that there can be sgnificant beneficid outcomes to heterogeneous grouping. Much lessis
known about the processes that contribute to beneficid outcomes. More generdly, dthough thereisa
large literature on “ cooperdtive learning,” that literature offers little wisdom regarding ingtructiond
practices that foster student engagement with the subject-matter content and result in the collaborative
processes that produce learning. Therefore we need to develop a more complete inventory of
knowledge about the effective practices for teaching academicdly chdlenging curriculain groupsin
generd, and in heterogeneous groups in particular.

V. Research to Under stand Teaching as a Professional Practice Developed Continuously
Throughout One's Career

The NAE study group recommends that a high priority be given to a sustained, comprehensve, and
coherent program of research in support of teachers professonad development. Without improving our
understanding of what it will take to produce a well-prepared and professond corps of teachers, school
improvement will not be possible. Students living in poverty and ethnic minorities have been historicaly
underserved by American educationd ingtitutions and are an increasingly large proportion of the sudent
population. No one doubts that teachers will have much to learn in the years to come in order to be
successful in helping dl students reach high levels of achievement. There should be a particular concern
with producing new knowledge about connections between professond development and improving
education for currently underserved populations, namely children and adolescents whose experiences
and dispositions do not match with the expectations and socia organization of schools.

Generd gods of this program of research should be to strengthen knowledge and understanding of:

» how changes in teaching practice can bring about improvements in sudents learning, particularly for
Sudents of low income



» how teachers professona development can bring about improvements in teaching practices
* how the work of teaching and activities aimed at professona development can be organized to
support improvements throughout teachers careers.

The recommended research program would adopt the perspective that teaching is a complex
practice and consder the continuous learning of teaching across the teacher’ s career as an integral part
of that practice. In supporting research with this perspective, OERI would support a Sgnificant shift
from mogt previous research on teecher learning, which has focused primarily on the acquigtion of skills,
dispositions, and knowledge with little attention to how these play out in what teachers do or in what
sudents learn.

Linking Changes in Teaching Practice with Improved Student Learning. Thereisacompdling
need for research linking teaching and learning that can inform the nationd debate about amsin
education, standards, and equity. We aso need to provide information that can guide teachers and
ingtitutions who want to change their educationd practice, particularly to reduce inequitiesin the
opportunities of sudents who differ in socioeconomic status, ethnic background, and gender to learn
successfully. Thisis epecidly important regarding the achievement of deep intdllective competence
advocated in current educationa reforms. In order to take advantage of current effortsto improve
teaching and learning, this research should be carried out where active programs of educationa reform
are dready under way aswdl asin programs specificadly designed to examine the relaionship between
teacher development and student learning.

The research we need would examine fundamenta issues about the nature of teaching and learning,
including, but not limited to, the importance of the skills and knowledge of teachers. It would place
teachers skills and knowledge in the context of a broader understanding of indruction by investigating
therole of intentiond action in the socid systems of classrooms and schools and by taking account of
the nature of socid relationships in which teachers and students interact to support sudents' learning. It
would expand our knowledge and understanding of teaching practices that are successful with students
who bring different cultural resources to their own and other sudents' learning. It would dso study
relationships among the effects of teaching and relevant contextua factors, including the resources
available for teachersto use in their work, the sizes and socid climates of schools and classes, and the
ways that schools and teachers interact with parents and other groups in their communities. It would
examine, much more than past research has done, issues of what it takes to do effective and successful
teaching with diverse populations of students.

Linking Teachers' Professional Devel opment and Teaching Practices. We need to go beyond
the vague notion of “ goplying knowledge and kill” to understand what effective teachers do and how
they do it. Successful teaching involves much more than the exercise of skills and the gpplication of



knowledge. It dso requires flexible improvisationa adaptation in circumstances that emerge in the
complex human interactions that congtitute classroom activity. We need research to develop generd
understanding of these capabilities—the often invisible, but fundamentaly professond actions that make
learning in classrooms possible—and aso to develop understanding of their growth in professond
learning. Thiswould include research to understand the roles of increased knowledge and
comprehension of subject-matter concepts and methods, the role of thorough understanding of the
curriculum in the subject and a the level oneisteaching and in rdation to other disciplines and grade
levels, and the role of understanding processes of students learning in improving teaching practice.

Because of the importance in teaching practice of adaptation to problems and resources that emerge
in activity, it islikely that much of the professona learning that is needed depends on practicd
experience at work. Research should thus investigate how the structure of teachers work supports or
hinders their “on-the-job” learning, and what kinds of abilities are learned in particular Stuationsthat can
transfer to other settings with different circumstances, including teaching students with different culturd,
ethnic, or socioeconomic characteristics from those in which the teacher has been working.

Under standing and Supporting Successful Professional Devel opment. Recognizing teaching as
acomplex practice requires understanding teachers development as professona learning and
understanding teaching as alearning professon. Changes in teaching practice require opportunities for
teachers to practice their professon responsibly, including opportunities to improve it individudly and
collectively. The practitioner’ s active role in adapting knowledge and skills to circumgtancesis
particularly important for teaching students who have been historically underserved by our schoals.

The needed research would develop an understanding well beyond the current conventiona wisdom
about the requirements of teacher learning. Significant changes in professiond teaching practice involve a
dynamic reconfiguring of how the individud teacher percaives him- or hersdf in relation to a community
of practice. Thisidea has not much affected how we think about research on what teachers need to
know or on their opportunitiesto learn. The currently prevaent smple modd of learning how to teach—
the knowledge goes in during teacher education or professond development and then comes out to be
used in the teachers own classrooms—does not account for the engagement of teachers themsalvesin
improving the practice of their professon. Such assumptions about learning are a odds with what we
know about learning in any professond practice.

Research concerning teachers learning needs to recognize that what teachers need to learn to put
reformsin place is not separable from their actua teaching practices or from the developmenta
trgectories of their careers. Research needs to examine ways in which people of diverse culturd, ethnic,
and socioeconomic backgrounds are attracted to careers in teaching and how professiona development
resources can help increase and maintain divergity in the teaching profession while continuing to improve
practice.



Further research on teachers communities of practice is needed, building on findings that norms of
respongbility and collegid efforts at professona problem solving are the most criticd factorsin the
improvement of teaching and learning. Important lessons can be learned from comparative studies of
learning to teach in different societies, which have dready shown that teachers work and thelr
professond cultures can support vauable learning in professond practice.



. INTRODUCTION

America s system of public education is vitd to our nation’s commitment to equal opportunity.
Every family should have the right to expect that its children will have afair chance to develop the
abilities they need to participate fully in the socid, economic, palitica, and culturd richness of our
society. Thisnoble god has not yet been fully achieved, however, and we must find ways to improve
our educationd system to provide more equa opportunities for learning to al of our young people.

The Nationad Educationd Research Policy and Priorities Board takes up this chalenge by adopting
high achievement for all studentsasthe focus of its research agenda. To help formulate specific ams
and directions for research programs, the Board asked the Nationd Academy of Education to conduct
ayear-long study to result in “a series of focused research questions that can guide the education
research agenda.” Ann Brown and James Greeno agreed to serve as Co-Principa Investigators. In
negotiation with Board personnd, we devel oped a plan that included three study panels, on

» Strengthening research contributions to educational improvement
* Criticd trangtionsin learning and development
» Teaching, teachers professond development, and professona communities of teachers

The Co-Principd Investigators recruited three distinguished researchers, al members of the
National Academy of Education, to chair the panels, and these, with the Co-Pls, selected and recruited
the distinguished researchers and practitioners who served as members of the pandls and consultants to
them. Each of the pands held three meetings in which they developed drafts of the pand reportsthat are
the main body of this document. The panels dso received very helpful substantive input from
practitioners. A focus group meeting was held by the panel on criticd trangtions, written reactionsto a
written summary were obtained by the pand on teachers development, and practitioners contributed as
regular pand members and consultants to dl three of the panels, especidly the pane on strengthening
research capacity. A preiminary report was presented to the Board at its September meeting, and one
of the Co-Pls has atended each of the Board' s meetings during the study.

Economic and Democr atic Vitality

The Board' s assgnment to the NAE study group rests on afundamenta assumption or statement of
vaue A vibrant and energetic democracy requires awell-educated and thoughtful citizenry. We bdieve
that providing an academicdly chdlenging curriculum for all sudentsis essentid for the maintenance and
preservation of democracy. Students from educationdly, economicdly, and culturdly diverse
backgrounds can benefit from assembling together in high-achievement learning environments to develop
common interests, values, and core civic sentiments.



Because sudents are future workers as well as future citizens, an academicaly chdlenging
curriculum for dl students will dso serve the U.S. economy. The U.S. workplace isincreasingly diverse
in race, ethnicity, gender, and nationdity. The workplace is dso increasngly complex in its intellectud
requirements. Its demands require people to work cooperatively, engage in problem-solving activities,
and communicate the results of their work in written, ord, and graphic formats.

Public schools need to fogter the sengihilities and habits of mind that are required for civic life and
productive work among diverse groups of people. These are the larger and fundamentally important
gods that guided the NAE study group’ s work concerning improvement of academic achievement in
school.

Some Demogr aphics of U.S. Schools and Communities

Public schools serve an increasingly diverse population. Nationwide, 66% of studentsin public
elementary and secondary schools are white, 17% are black, 13% are Hispanic, 4% are Asan or
Pecific Idander, and 1% are American Indian/Alaskan Native. Thisis not the distribution of students
found in large urban school didricts, however. Black and Hispanic students together make up more than
haf the sudents in the nation’s centrd city public schoals.

The difficulty public school educators face in trying to teach adiverse population isreflected in
performance measures. Although the gap between the performance of white and black students on the
National Assessment of Educationa Progress (NAEP) in mathematics, reading, and science narrowed
in 1994, white students gtill had higher scores. And dthough dl groups have made gainsin the rate of
school graduation over the last 25 years, black and Hispanic sudents are till more likely than white
students to drop out of school.® Public schools also face linguistic hurdles with diverse populations.
More than three million school-aged children speek English with difficulty; the vast mgority of them are
in large urban school didtricts.

The qudity of schooling for poor students in rurd areas dso requires attention. The category of
“rurd” itsdf is complex, describing both stationary and migrant farming communities. Schools serving
both stationary and migrant communities have difficulty providing abroad range of study a gppropriate
levels. Students from migrant farming families face educationd obstacles with regular education
interruptions for their families seasond movement between harvesting tes. They attend multiple
schools in the same year and experience extended periods without instruction during the school year.
Because of high trangence rates, both educators and families struggle with records transfer and grade-
level assessment.

Rura and urban poor students share many of the same limitations of curriculum, pedagogy, and
infrastructure. Teachersin poor urban and rurd schools have lower quaifications and less teaching
experience than peers in urban and suburban professona neighborhoods. The schools have inadequate



libraries and often lack functiona science laboratories. Both poor urban students and rural migrant
students can have high transence rates.

Why the Three Topicsof Critical Trangtions, Teacher Development, and Resear ch Capacity?

The three topics the Board assigned to NAE are critical issues on which to focus astudy of the
magnitude that the Board determined NAE should undertake (additiond topics are consdered later).
They highlight issues of crucid concern for the education of low-income students. How can research be
organized to contribute most productively to progress toward the god of high achievement by dl
sudents? What are the principa roadblocks to high achievement, especidly for low-income students?
What hinders teechersin developing their abilities to foster high achievement by dl sudents?

A Themein the Study’ s Findings and Recommendations

Asthe three study pands have done their work and the findings and recommendations of their study
have developed, a genera theme has emerged. We recommend it to the Board as a centra problem for
its congderation. Thistheme isthat society’ s ability to make substantia progress toward the god of high
achievement for al studentsis limited by assumptions about the nature of research, learning, and
teaching that cause policy-makers and practitioners to neglect important complexities associated with
educstion.

America s system of education is remarkably successful in many ways, contrary to the prevaent
view of itsfailings* Every day, many children throughout the nation make significant progress toward
academic success. Nevertheless, the society expects much more of its educationd system than it is now
getting. We conclude that to rise to the leve of these expectations, we must devel op more complex
understandings of learning, teaching, and research.

The common assumptions we chalenge consder researchers investigations, sudents' learning, and
teachers development in isolation from larger contexts. Regarding research, it is usualy assumed that
the results of researchers’ investigations should have important practical implications, whether or not the
researchers are trying to improve educationd effectiveness. Regarding students' learning, sudents are
usudly assumed to learn procedures and facts independently of their comprehension of the concepts
and principles that make them understandable, and students' learning in schoal is assumed to occur
independently of their abilities and persond identities outsde of school. Teachers are assumed to
develop skills and subject-matter knowledge independently of the socid and cognitive challenges they
ded with in their classrooms as they interact with sudents. We bdieve that the relations among dl these
factors must be better understood, and to do so we must think of education as a complex professond
undertaking.

Of course, academics have areputation for saying that things are complicated, and our emphasis on
the need for more complicated assumptions about learning, teaching, and research fitsthat pattern. But



we want to makeit clear that our concern in this report goes beyond our intellectua appreciation of the
inherent complexity of the things we study. Policies and practices based on smplistic assumptions
cannot be as effective as they need to be to serve the nation’s children. We believe that our society is
serioudy committed to high educationa achievement for dl of our students. And we conclude from our
work in this study that to progress further toward that god, we need to revise some basic assumptions
about the nature of learning, teaching, and research and make them truer to their inherent complexity.

The usua assumptions about learning, teaching, and research are gpproximations that perpetuate
practices that are only partidly successful. Our educationa system works well for some of our children,
but its failures are disproportionately among children of low-income backgrounds. These inequities are
the reason that the Board adopted the agenda of high achievement by all students.

Firg, consder educationd research and its influence on educationa improvement. Much of our
nation’s educationd research and improvement is organized by the “ pipding’ assumption that
researchers produce knowledge about genera principles, program developers gpply that knowledge in
the design of ingructiond materids and programs, and loca educationd professonas implement those
programs. Contributions of this kind of research to educational practice have been subgtantid, but the
productivity of research for practica improvements based on this assumption has been limited, partly
owing to problems of trandation between the various communities of people who do the work of
research, development, and implementation in educationa practice. A more accurate perspective would
view production of knowledge and understanding, and accomplishment of educationa improvement, as
aspects of agngle process, in which specidigts in research, specidigtsin program or materids
development, and specidigtsin educationd practice dl have essentia contributions to make. This more
complicated assumption can be the basis for organizing collaborative projects of problem-solving
research and devel opment. Researchers, program developers, and professiona educators can share
respongbility and accountability for making a pogtive difference in the effectiveness of a particular
schoal. Jointly they can develop materids that support the transport of ideas and methods to other Sites
and that contribute to the advancement of knowledge and understanding of fundamentd principlesin the
research literature.

Next, congder learning. Within the curriculum, the assumption that learning issmply alinear
progression through a set of skills leads to locating students dong a single dimenson of achievement that
correspondsto “normd” progress at an age level. Separate tracks are created for students who have
progressed more quickly or dowly than others dong the trgectory. This Smple linear assumption
overlooks complexities involving trangtions that require sudents to develop more generd capabilities—
for example, in reading, to develop different forms of linguigtic activity, and in mathematics, to develop
different systlems of concepts and forms of representation and reasoning. These requirements for
academic progress are often implicit and therefore are differentidly harmful to low-income students,
whose resources outsde of school are less closdy matched with the habits and interests that schools



implicitly require. To support significant progress beyond the level of success our schools can now
achieve, schoal ingtruction needs to recognize more redigtically the multifaceted nature of school
achievement and to confront the multiplicity of academic needs of low-income students instead of Smply
labeling them deficient.

The problem of academic achievement is often treated as though it involves only the activities of
sudents in school. This view ignores relations between those activities and what happens outside of
school. Research that has examined non-school activities of low-income students has revealed
ggnificant intdlectud abilities that could be taken into account in school learning, to the benefit of those
sudents and quite possibly of dl students. The assumption that school learning is saf-contained neglects
these abilities and contributes to the impression that low-income students lack the competenciesthat are
required for high achievement in school. A more redigtic understanding that recognizes the complicated
relationships between the abilities needed in school and the abilities that students develop outside of
school could support significantly grester engagement and achievement. This more redistic assumption
treats school in relation to its larger context.

To be sure, we are fundamentdly concerned with what happens within the indtitution of schooling.
We as0 recognize that the ways in which society (and the research community) divides up education
create artificial boundaries between ingtitutions. As a consegquence, we often get false impressions of
gudents' lives. Thelives of educators and students in schools are influenced by the actions of peoplein
the family, a work, in government offices, and in community organizations.

Findly, consder the teaching and learning that teachers need to accomplish to be effective,
especidly with low-income students. Much discussion of teachers learning focuses on “training”, in
which teachers acquire a set of skills and knowledge that is assumed to be sufficient for them to teach
well. Thisassumption of skill and knowledge acquigtion is unredigtic. Successful teaching involves
flexibility, invention, and the ability to respond to chalenges and problems that emerge in moment-to-
moment interactions with students in classrooms. Many teachers have deve oped these abilities through
the learning that occursin their work experience and interactions with colleagues, but important aspects
of successful teaching are left out of most professona development programs. More reditic (and more
complicated) assumptions about the nature of teachers work and about their careers could support the
development of resources and programs for teachers' learning and professona development, both in
ther regular work and in off-gte learning activities, that would help many more of them move closer to
the god of high achievement for dl sudents.

Some Issues For Future Study

In submitting this report, we are aware that the topics of our sudy do not include dl of the important
issues facing American education. We mention three important topics here, which overlap with concerns
of the pandsin this sudy but would provide foci for research somewhat different from those discussed



in this report. We recommend these to the Board as topics for future study in its consideration of
research priorities.

Assessment. The Board indicated initsinitid communication about this sudy that development of
improved knowledge and technology for educationa assessment was of interest; however, thistopic
had to be deferred because of limited resources.

“Accountability” is an increasangly important issue in educationa research and practice. Current
accountability measures, however, do not match the goals of most educationd reforms for low-income
sudents, especidly those reforms amed at improving their complex thinking and participation in
activities of inquiry and sense-making.®

One issue to be consdered isthe limitations of norm-referenced tests that are conventiondly
presented in standardized, multiple-choice formats. Criterion-referenced measures, digned with teaching
and learning stlandards, may assess the competence of |ow-income students more productively than
norm-referenced tests.® Alternative methods that are responsive and vaid for guiding the instruction of
low-income students should be devel oped and studied.

Learning Environments and Educational Technology. Reformsto help al sudents achieve high
gandards include enriching the learning environment within schools. It should be no surprise thet the
mere presence of computationa technology does not guarantee educational benefits. Like any
technology, its effects depend on its use. A productive method of research that has been called design
experiments’ includes development of technological resources, learning activities, and teaching
practices combined with research that advances scientific understanding of learning and teaching to
improve the design of resources and practices. (We discuss the need for research and improvement of
thiskind in more detall in section 11.) The Presdent’s Committee of Advisors on Science and
Technology recommended a strong program of research and devel opment to advance the productive
use of technology in American education.? The recommendations in that report were quite generd, and
it would be valuable to develop a more concrete agenda of research and devel opment, especially
regarding educationd benefits for low-income children and regarding productive ways in which teachers
can develop their capabilities for using technology-rich learning environments.

Cultural and Palitical Contexts of Schooling, Educational Policy, and School Finance.
Schools do not function independently from the culturd, political, and economic structure of American
society. Teachers and adminigtrators in schools with high concentrations of low-income students face
overwheming practica problems. They often have to feed their students before schoal, talk to socid-
sarvice agents and probation officers on their lunch hour, arrange for basic hedth care and child care
after school, and send educationa materids to homes without pens, pencils, and books. When the
school didrict isaso aport of entry for immigrants speaking many different languages, these teechers



and adminigtrators dso have to serve as culturd mediators between families and socid agencies, banks,
landlords, and employers. In these circumstances both parents and educators have to invent and
maintain complex surviva drategies, leaving them with little time for the children’s education.

If changesin schooling are to be sgnificant and lasting, they must be supported with resources and
undergtanding in the society at large. For example, regarding topics discussed in this report, athough the
scientific issues of learning to read and learning mathematics are rdlatively settled in the research
community, they are far from settled in public debate, and it is not clear whether or how the society will
use the information and insght developed through research. It could be especialy important—and
chdlenging—to understand ways in which public support for public education is changing as the society
undergoesiits current phase of divergfication. Studies of the formulation of educationd policy and
decigons about funding would examine important questions about congtraints and opportunities for
educationa change, as would studies of whether and how policies promulgated in sate or federd
education agencies actudly affect educationd practice.

Although not explicitly addressed in this report, we also believe that there are important issues
related to education policy and school finance that should be part of an ongoing research agenda. Policy
research focuses on how policies get trandated into practice a the school and classroom level. Policy
research today anayzes how policies can support ingtructiona improvement, i.e., how the structurd,
organizationa, managerid, fiscd and larger policy context can support good ingruction and improved
sudent learning. As research on learning produces more findings, design interventions building on that
research will need to be created. Those interventions will need to be tested and, as importantly, their
organizationd, fiscal-resource, managerid, staffing and instructiond support agpects will need to be
understood.

Past research on education policy identified its fragmented and non-coherent character and helped
to spur the current standards-based education and now comprehensive school reform movements.
Other policy research has helped educators understand how and why policies do or do not get
implemented, how to design effective decentrdization and deregulation palicies, and why policies need
smultaneoudy to address capacity development within an accountability, incentives and rewards
framework. Though initialy concerned with fisca equity, school finance policy and research is now
focusing on issues of educationa adequacy and its cost, how to improve educationd productivity, and
how to redlocate the current and rdatively high levels of educational resources to more effective uses.
Newer policy research has a'so simulated a growing national conversation about how to change the
sructure of teacher compensation, to pay more for teacher professona expertise aswell asto provide
bonusesto dl in schools that improve student performance. Findly, policy research has raised
fundamenta questions about current educationa governance structures, with recommendations for
governance changes that range from mayora takeover, to eiminating school boards, to charters and
vouchers—al of which are being tried and need solid research assessment.



. STRENGTHENING RESEARCH CAPACITY
FOR IMPROVING EDUCATION

I1.1. The Pandel’s Mission

The Pand on Strengthening the Capacity of the Research System was charged with recommending
how OERI could strengthen research capacity for contributing to educationd practice and public palicy.
This broad charge reflects dissatisfaction by practitioners, policy makers, and researchers dike with the
historical and current relationship between research and practice.® Many practitioners and policy
makers believe that researchers talk mainly to each other and fail to tackle some of the most important
and pressing problems of education. Researchers, for their part, often fed that relevant researchis
ignored when important educational decisions are made, and they wonder how they can effectively enter
the public conversation about educationa ends and means.

Although they may differ aoout why this Stuation exists, both sides agree that the nation is, a the
very lead, faling to benefit fully from the investment it makes in education research. Both are dso
searching for ways to improve the Stuation, recognizing that we are likely to need more than just more
numerous and better “dissemination” efforts to convey the results of research to potentid users.

The need for amore effective system to link research with practice and policy derives directly from
the scope and magnitude of the education problems we are seeking to solve. Much higher levels of
literacy and scientific and mathematical competence will be needed in the next century than we have
today. What is more, these new levels of competence will be needed by our whole population, not by
just afew who have been selected as future leaders of society.™ The education system broadly
congrued (including informa as wdl asformd educationd inditutions and encompassng multiple forms
of inditutiona and interpersond organizations) needs to reinvent itself around powerful pedagogies and
new forms of organization that make it possible for educators to teach effectively and for dl of our
diverse students to learn core concepts and knowledge aong with the basic skills and capacities for
thinking and reasoning they will need in the course of tharr lives.

Expectations for much higher achievement than American schools have known in the past are
embodied in the standards now adopted in virtualy every state™ Accompanied in some states by new
forms of testing and accountability, the standards movement is creating a sense of mora urgency
surrounding education reform. Large problems that have been dlowed to develop without adequate
atention are now vigble to everyone. Consder afew examples.

Reading and writing. We need to find ways to make sure that every child learns to read during
primary school and to provide effective “catch-up literacy” education for those who need it, including
immigrants and those whom the education systlem has failed the firg time around. We aso need to make



sure that Americans literacy does not stop with the smple forms of reading that used to be good
enough for most people. People need to know how to write well adso, and they need to be able to
understand and analyze complex texts, something only aminority of our students can now do.*? Exiging
research directly relevant to this problem is not being fully put to usein our schools™® even as many
issues related to literacy education are left untouched by research. A new joining of educationd research
and practice could make substantiad progress toward achieving high levels of reading and writing
competence in our entire population.

Effective learning in urban school districts. America s urban school digtricts are struggling. ™
Flled with chdlenging populations of sudents, including many who have only recently arrived in this
country and others who have been chronicaly undereducated, urban schools have inherited outdated
systems of organization and, often, a poorly prepared teaching force. There is no shortage of
demongtrably workable ideas for teaching almost any subject or topic in the school program to any of
America s children. There are multiple examples of whole schools that educate urban students well. ™
But making good education in urban school digtricts the rule rather than an exception that depends on
extraordinary people and exceptions to standard operating procedures is still a problem.*® A sustained
and systemdtic attack on taking effective forms of teaching “to scadé€’ in urban school districts could
make ared difference in achievement. Such an undertaking—consdering questions of organization and
incentives as well as pedagogy and community-school relationships—cdls for anew aliance and new
forms of collaboration among practitioners and researchers.

Technology. Technology will be everywhere in our children’s future. People who do not know how
to useit will be isolated from opportunity, and the country as awhole will suffer from missed chances
for economic growth and civic exchange. Furthermore, technology can make the teaching of dmogt dl
school subjects more powerful, dthough rarely in the smple way we used to imagine—just “ddivering
information” more efficiently. The education sysem may well be the last mgor sector of our society to
join the technologicd revolution. That it must join seems beyond doubt. But how to do it well—how to
educate both with and for technology and how to use technology to increase equity rather than widen
current gaps between the “haves’ and “ have nots’—remains a chalenge.*” Anecdota evidence of
successful technology programs in education abounds; careful andysis of both successes and failuresis
far more rare. Meanwhile, large amounts of private money are spent on introducing technology into
education. We might crack the technology problem if researchers and practitionersjoined in forms of
research that combined analytic and practica goas and methods.

To address these and other pressing issues facing American education, we recommend that OERI
establish anew program of problem-solving research and development. The program we recommend



cdlsfor new forms of research organization, focused on practice and on engaging researchers and
practitioners together in problem solving and theoreticd andyss.

We as0 recommend sdlecting segments of the population and topics for study to promote greater
equity. For example, the new program should favor attempts to create mathematics classrooms that
promote student understanding in schools that serve disadvantaged communities over those thet try to
do s0 in dite suburban schools. Similarly, priority should be given to studies focused on topics with
grong links to equity, that is, to sudiesin core areas that link closely to changing the educationa status
of poor children. Examples of these core areas would include early literacy as the foundation of later
learning, and agebra as a gatekeeper to careersin prestigious high-paying fields.

For the present, our proposa should be viewed as an important addition to OERI’ s portfolio of
research and dissemination activities rather than as a replacement for current programs. There are
precedents for the kind of problem-solving research we recommend, but many questions remain about
appropriate methods™® and effective forms of organization. In the spirit of joining research and practice,
therefore, we recommend a measured start-up for this new program. A limited number of projects can
be mounted in the beginning, then developed through an iterative process of on-the-ground design and
redevel opment, with careful analysis both by participants and by the broader educationd research and
practice community. Expanson of the program can then be based on solid experience in managing
forms of research and development that are focused directly on solving problems of educational practice
and public policy.

We bdlieve this method will require grappling with some of the most persistent and deeply ingrained
problems of our day: for example, getting al students to read by the third grade; effectively remediating
reading problems that perdast into the middle and high schools, successfully integrating technology into
teaching and learning; and improving the qudity of ingtruction in urban school didricts. It will mean
tackling problems that have socia aswell as academic roots, questioning the socia arrangements of
schooling (e.g., tracking), and taking serioudy the charge to create good citizens as well as an educated
workforce.

I1.2. Modelsfor Research and Practice

Historically, the relation between research and practice in education has been troubled.”® The fidd
of education does not have a strong, well-established professonad community that takes as its charge
the design and development of practice-relevant theory, products, and procedures based on established
scientific principles and data. There are important examples of such design and devel opment work, but
it does not occupy a sufficiently stable and extensive community of researchers and developers. The
field does not include a sufficiently established ingtitutiond home, form of professond identity, or set of



incentive structures that can be caled on to support sustained attention to a continuing, integrated set of
activities amed at solving pressing educationa problems and developing sound educationa theory.

Wors of dl, education lacks awell established tradition of mutua accountability between education
research and practice. There are examples of collaborations in which researchers and professond
educators join in shared accountability for educationa improvement and advancing research, but these
are exceptional. In most cases, researchers are expected to study important educational questions, but
their work is judged dmost entirely by its quaity as research; the relevance of the work to the details of
education practice is secondary, despite frequent attempts to document some kind of “impact.” On the
other sde, knowing research, seeking it out, and acting in accordance with its results (even when these
results chalenge some traditional and favored ways of doing things) are exceptiond rather than
normative behaviors for working educators. Furthermore, regarding contributions to the research
literature, professona educators are generdly viewed, by themsdaves aswdll as by researchers, asthe
objects of study, rather than as participants in constructing knowledge and understanding generd
principles.

This gtuation is not new. The history of OERI and its predecessors (the Nationd Ingtitute of
Education, the U.S. Office of Education within the old Department of Hedlth, Education and Wdfare) is
in part atde of trying to establish, nurture, and sustain amore productive relationship between
research—the source of areliable knowledge base for education improvement—and educational
practice. The conceptua basis for much of thiswork (the Research-Deve opment-Dissemination-
Evauation [RDDE] modd®), however, enbodies a set of assumptions about the way in which research
and practice should interact that we want to question.

In the padt, researchers typicaly have taken responghbility for producing new knowledge thet relates
to some aspect of learning, pedagogy, or schooling and for disseminating that knowledge through the
traditiona academic venues of scholarly journas and meetings. Others, often education practitioners,
have assumed the responsibility for designing educationd products and programs, sometimes based on
research data but more typicaly based on experience and intuition, in response to specific problems.
Pressures to be pragmatic and move on to the next problem often mean that practitioners devote little
time to andyzing how their programs work or how they may be useful in other settings.

Thereis a second dimension of the research-practice * disconnect” —the gap between what we
know and what we do with what we know. No matter how we conduct our research—through surveys
or ethnographic methods or * design experiments’—we need to develop better Strategies to ensure that
research findings will have awider impact in schools and communities with sgnificant numbers of low-
income students. For the most part, we have treated the intersection of research and practice asonein
which researchers transmit the products of research to practitioners. This Situation isironic, for we know
that the transmission modd does not work for the education of children. Why, then, do we think it
should work for the education of practitioners?



The RDDE approach to research and practice has proven to be unproductive and myopic. When
researchers take little or no respongbility for making things work and practitioners eschew the
development of explanatory systems for how and why things work or not, neither research nor practice
benefits. Without a sense of mutual obligation to one another, researchers and practitioners continue in
their own worlds, talking past rather than to one ancther.

An Alternativeto RDDE

Despite these limits, RDDE (so named or not) has perssted as the main conceptua basis of our
research and improvement system. Thisis partly because no plausible dternative to the present
relationship between research and practice in education has been available. Now, research in the history
of science and technology provides a basis for a new framework for thinking about research. Dondd
Stokes? has suggested that the relation between a science and its societally useful spplications is best
thought of not as varying dong a single bas c-gpplied dimension but rather in two dimensons. degree of
attention to formulating generd principles and degree of attention to use. A research program can be
ether high or low dong each dimension. So in contrast to current Stereotypes, research can be highin
use orientation without thereby being low in principles orientation. Stokes's conception, then, provides a
framework for thinking about research that is Smultaneoudy basic and applied.

Stokesillustrated the four quadrants he created by crossing the two dimensions with prototypes of
higoricdly important research programs (see figure 1). His example of the high usefhigh principles
quadrant was Pasteur, whose career was strongly concerned with both changing medica practice,
including developing methods of vaccination and gerilization in surgery, and understanding basic
biological mechanisms, which included basic research to study how microorganisms tranamit disease
and cause fermentation and to demondtrate that microorganisms are present in the atmosphere. By
contrast, as Stokes noted, Thomas Edison focused on use-oriented invention in his development of
commercidly profitable dectric lighting, with little concern for developing generd principles, whereas
Niels Bohr focused on principles of physicsin his development of amodd of atomic Structure, leaving
questions of use and gpplication to others.



Research isinspired by:

considerations of use?

no yes
pure basic use-inspired
yes research basic research
Quest for (Bohr) (Pasteur)
fundamental
understanding?
pure applied
no research
(Edison)

Figure 1. Quadrant mode of scientific research.?

We believe that OERI should continue funding basic and applied research, but at the same time we
recommend that it establish a new program of research and development in * Pasteur’ s Quadrant.” This
new program would be based on a modd of research and communication that assumes that much useful
knowledge about education practice must be jointly constructed by researchers and practitioners.

This research should be focused explicitly on solving specific current problems of practice and at
the same time should be accountable for developing and testing generd principles of education that
advance fundamental understanding and can be expected to apply broadly beyond the particular places
in which the research is done. We bdlieve this can be best accomplished through specialy organized
formsof Problem-Solving Research and Development (a version of what Stokes called “use-inspired
basic research”™), a concept that we elaborate presently. At the end of section |1, we discuss ideas for
OERI’ s gppropriate role in sponsoring research in the other quadrants identified in figure 1. We aso
discuss how our proposals might affect thinking about OERI-sponsored ingtitutions such as research
centers and regiona laboratories. The bulk of section 11, however, is devoted to explicating the concept
of Problem-Solving Research and Development and the ways in which OERI might build the targeted
federations of researchers and practitioners that, over afive- to ten-year period, can be expected to
build a strong new capacity in the U.S. for education research that will be both ussful and principled and
that can provide apractical grounding for meeting the high learning goads for dl of our children to which
the nation is now committing itsdlf.

I1.3. Problem-Solving Resear ch and Development

In the course of its ddliberations, the panel sought out and analyzed existing research and
development programs in education that could help specify some important characteristics of work in
Pasteur’ s quadrant: thet is, research that would improve education practice and results in the short and



medium term and a the same time build an expanding set of principles for education’s future. The pand
found a number of examples of projects and programs that engage researchers and practitionersin
complex forms of research and development and that appear to be yielding knowledge likely to be of
use beyond the loca settingsin which the work is proceeding. They range in scope from research on
entire schoal digtricts reform efforts, to the design of innovative curricula, to fundamentdly different
socid arrangements for learning in classrooms, to research on individua schools or specific sub-
populations of American students. They engage researchers from multiple disciplines. Much of this
research is focused on ingruction, learning, and socid organization of schooling for the nation’s
increedangly diverse population of school children.

From these examples, the pand developed a definition of Problem-Solving Research and
Development that captures severd essentid features:

1. Commitment to the Improvement of Complex Systems
Thiswork is not meant to solve narrow-bore problems whose remedies creete isolated idands of
excdlence. Rather, participants will take on broad-based problems that are widely regarded as
critical and red for education and, therefore, necessarily embedded in complex systems. The
problems and their solutions will be deeply rooted in issues of teaching and learning within the
complicated organizationa structures of digtricts, schools, and classrooms. Participants express ther
commitment to improved practice and outcomes through their unwavering focus on and acceptance
of responghility for the influence of their work on what students learn and how the particular
educationd sysemsin which they are working function.

2. Co-Deveopment by Researchers and Practitioners, with Recognition of Differences in Expertise and
Authority
Researchers and practitioners work together to frame the problem and its solution. Together, they
identify the features and boundaries of the problem space; decide what additiona information needs
to be gathered or andyzed in order to understand the problem more fully; and develop toals,
approaches, and expertise to solve the problem. As they work together, researchers and
practitioners develop acommon vison and a shared language. At the same time, they retain and
respect the unique forms of expertise and domains of authority that each brings to the table. For
example, when decisions on aspects of practice must be made, researchers are actively consulted,
but practitioners judgments are accorded greater weight. Smilarly, practitioners are active in
formulating questions and interpretations of data, but when decisons about methodology or other
technica matters must be made, researchers’ judgments are accorded greater weight.

3. Long-Term Engagement that Involves Continud Refinement



The intengve interaction between practice-based activity and research that we envisage demands a
dtable set of professond relationships amnong participants who are committed to using data and
evidence to critique and progressively refine their emerging desgns and understandings. The
improvements we seek will be based upon congtructing designs, testing them, revisng them, and
retesting them in continuing refinement. Such work does not occur in avacuum, but rather emerges
from congstent interactions among a steady group of participants over along period, during which
mutud trust and respect gradudly develop.

4. Commitment to Theory and Explanation
Smply solving alocd problem is not enough to quaify as Problem-Solving Research and
Development. In addition to creating education programs and redesigning education systems, these
kinds of projects will develop articulate explanations regarding how and why things do or do not
work. Participants view themsaves as accountable for generating and testing generd principles as
well asfor producing theories and explanations that ensure that the work donein one site
contributes to fundamenta knowledge and understanding and is of broad use to thefidd. This
commitment to principled explanation is an obligation of dl team members, both practitioners and
researchers.

Among the array of existing research and devel opment programs we reviewed, the pand found
excdlent examples of each of the features above, dthough few, if any, programs displayed al of them.
All the projects that served as examples for the panel’ s deliberations took on complex and broad
educational problemsin ways that recognized a problem’ s interdependence with the cultures of schools
as organizations and the communities that they serve (Feature 1). The foci of the programs included the
development of effective learning environments in urban school districtsin Chicago® and New Y ork
City,* the design of an early intervention program for first-grade children identified as most at risk of
failure to learn to read,® the improvement of mathematics ingtructiona programsin urban middle
schools serving disadvantaged communities®® the devel opment, refinement, and integration of
technologies and inquiry-based curricula to support science learning,?” the design of a school-wide
elementary reading program targeting disadvantaged popul ations?® and the development of a video-
based macrocontext for complex problem generation and problem solving.® Although dl of the projects
we reviewed devel oped degp commitments to improving the sites where they were working, the criteria
used to judge success and the consequences of fallure varied.

In the examples discussed by the panel, research and devel opment tasks were shared between
researchers and practitioners (Feature 2) in different ways. Co-devel opment ranged from in-depth
conversations leading to the identification of broad areas for investigation and agreed-upon frameworks
for shaping the interpretation of data™ to much more targeted co-development of specific processes and



products (e.g., joint development of curriculum,® of project-based curricula and supporting
technologies for teaching science® and of approaches to teaching middle school mathematics™). The
crucid ingredient of co-development is mutua investment by both the practitioners and the researchers
in the problems under investigation and in ways of framing and attacking those problems. In their joint
enterprise, researchers and practitioners bring different sets of skillsto the table. For example, in the
technol ogy-enhanced project (Co-Vis), the researchers brought a vision of project-based pedagogy
and implemented computing and telecommunications infrastructures to support it. The teachers turned
the technologicd tools and vison into a concrete set of activities, which they anchored onto a coherent
curricular frame that could be passed on to other teachers.

Many of the projects we discussed extended over severad years, some over decades. Thislong-
term investment represents commitment to both the people and programs at specific stesand to
continua refinement of solutions to the problems on which they were focused (Feature 3). For example,
KEEP researchers worked in the Kamehameha setting for 10 years continualy evauating and refining
their ingructional program.® Theinitia development project for Reading Recovery (the early
intervention program for at-risk readers) was followed with a continuing research-and-devel opment
program that included field trials and numerous follow-up studies. Brown and Campione s project,
Fostering a Communities of Learners,® developed curricula and classroom activity structures with
teachers and modified the materids and methods in light of their experience over a multi-year period.

Commitment to theory and explanation (Feeture 4), when present, has taken severd forms. Some
projects have been more focused on the production of tools, defined processes, and other forms of
conceptud scaffolding that will help others in comparable Stuations who are attempting smilar reforms.
Many of Successfor-All’s contributions, for example, have come in the production of curricular tools
aong with the explication of system-building supports that must be present in order to ensure success
(e.g., 80% of the teachers must agree to implement the program, tutors are necessary for the earliest
grades, full-time facilitators and a family support team are essentid). In a somewhat different, but related
vein, the research protocols and frameworks used during the QUASAR project have been devel oped
into professond development materids and forms of conceptua scaffolding for others attempting
middle-school mathematics reform. *

Contributions to theory and basic knowledge were somewhat more difficult to find, dthough KEEP
isagdlar examplein thisregard. The ten years of the Kamehameha laboratory-and-demongtration
school’ s existence coincided with atime of significant research on language development and literacy
learning—research that the KEEP researchers and educators both drew from and contributed to. Of
particular interest to the R& D team were studies comparing the ways children and teachers interact in
ingructiond settings with the ways those same children interact with adults and other children a home
and in the larger community. Such studies highlighted the interwoven nature of socid interaction,
language development, and achievement of literacy, and they suggested that a child' s literacy is speeded



by ingtructiona interactions that are compatible with the child’s natdl culture. This work has made long-
lasting contributions by debunking deficit nations of minority populations, by highlighting thet effective
literacy teaching requires atention from dl levels of the organization, from student-teacher interactionsto
adminigtrative structures and functions; and by offering arich mode for teacher preparation and
professonad development.

[1.4. Ensuring Usefulness Beyond the Research Site

Problem-Solving Research and Development of the type we advocate calls for intensve work at
one gte or asmdl number of rdaed stes. Only by working in an intensve way can the commitment to
improving practice and outcomes in a functioning education system be redized. Because of thisloca
commitment, there must be planned, systematic attention to “whét travels’ from a Problem-Solving
R&D gteto other Stes. OERI will need to build into its programs expectations and support mechanisms
to encourage locd problem-solving teams to look beyond their immediate Stuations.

Education solutions do not travel with ease®” A program or process that functionswell at an origina
development Ste can rarely be disseminated by smply describing the process and expecting othersto
replicate it. These difficulties with replication occur partly because description done rarely conveys
enough detail to permit faithful re-enactment. People interpret innovations through the lens of what they
dready know.*® Without afirm and desp understanding of the principles that underlie the innovation,
their loca adaptations will frequently be misguided. Difficulties with replication are dso partly dueto
variability across education stes (variability in student population, staff capabilities, organization, and
politica context); therefore, successfully using ideas and processes devel oped dsewhere dmost dways
requires adaptation and re-implementation or re-design to some degree. Even highly structured
curriculum materid s—which might compare, for example, with prescribed drugs for specific medica
conditions—require loca learning and a Sgnificant degree of loca adaptation to function effectively once
they move beyond an initid R&D dte.

For dl these reasons, the pand wants to replace the familiar concept of dissemination of research
and development results with the concept of encouraging travel from Steto Ste. Solutions to complex
problems cannot be encapsulated in journd articles, reports, or boxes of materids. We thereby
advocate moving beyond the smple idea of dissemination to building capacity for broad-scale
improvement. Such capecity will typicaly involve amultaneous deve opments dong three dimengons.

» well-articulated ideas and principles—the theories and explanations that lie behind the solutions
worked out a specific R&D sites

» toolsand defined processes that can help people use ideas and programsin new places

» people who are very familiar with the principles and practices developed at an R& D site and who
are ableto asss schools or digtricts wanting to use solutions based on the origina R& D work.



Ideas and Principles

A firg respongbility of Problem-Solving R& D teamsisto atend to the problems identified a aSte
and to devel op solutions that work there. But, as we have noted, solutions that work in one place can
rarely be amply adopted in another. Almost invariably, new sites adopting a research-based practice
will aso need to adapt it to fit loca conditions. The resulting variaions in a practice, sometimes
goparently smdl and unimportant, may turn out to violate important aspects of the practice asit was
designed and studied at the origind development Site. Thus the adopted practice may fail at the new Ste.

One important way to make designed practices more robust as they spread to new implementation
gtesisto make the principles underlying the design explicit. New users who understand the underlying
principles of an educationd practice or program will be able to move beyond smply copying its surface
features. They will be better able to craft alocd implementation that honors the underlying principles of
the designed practice; that is, they will be more likdy to avoid modifications that in fact vitiate its
effectiveness. At the same time, their understanding of the underlying principles of a research-based
practice will free them to develop new variations that may turn out to be even more powerful than the
origind modd.

Primarily because of the power of wedll-articulated principles to both constrain and empower
effective new implementations, we have stressed the need for loca problem-solving teamsto be
committed to the development of theories and explanations for their solutions as well asto finding
solutions that work locdly. In Subsection 1.5, we suggest how the linking of problem-solving Sitesin
specidly designed “hub and spokes’ R&D confederations may contribute to the more powerful
development of principled explanations and theories.

Tools and defined processes

Another way to facilitate the travel of education solutions from Steto Steisto congtruct tools and
defined processes of engagement. Research in the VVygotskian tradition,* aong with historical, socid
science, and behaviora research on the functioning of various professional communities,*® has made it
increasingly clear that tools, especidly those that help us observe and measure phenomena, embody
theories of what ought to be taught or learned, how people learn, how professiona groups ought to
function, and what isimportant about community attitudes. Tools—including student assessments,
curriculum and professiond development materids, software programs, questionnaires for probing
community attitudes, and protocols for observing classrooms or professond meetings—are powerful
carriers of theory and knowledge. Carefully designed tools that educators find useful in their practice
can, then, become a powerful means of changing educationd practice. Smilarly, defined processes for
such activities as conducting school vidts, organizing professond development opportunities, or
supervisng school principds are de facto representations of what an educationa ideawould look likein
practice. Such defined processes can, therefore, help to support new implementers of a research-based



design to act in accord with the principles and theories underlying the design. Problem-Solving R&D
teamns should be strongly encouraged to build and test tools and defined processes that will help their
solutions traved fathfully to other locations.

People

The experience of those who have been involved in Problem- Solving R& D makes it dear that well-
articulated principles and well-designed tools and processes done will not ensure the successful travel of
ther solutions. Virtudly everyone working in this field who is committed to seeing his or work spread
beyond the origind R& D site has found it necessary to provide some form of technical assstance to
new implementers. Thisdmost dways means that people very familiar with the core research and
development will work directly with educators in new implementation sites.

Collaborative work takes many forms. Some R&D projects train significant numbers of students
and technicd staff who later move to other sites or to related R& D projects. This movement of
students, post-docs, technicians, and practitioners who have had experience in Problem-Solving R& D
isamgor way in which capacity for this form of education research develops and spreads. It worksto
the extent that there are new opportunities for Problem-Solving R& D activity around the country, and it
depends on a stable and at least gradudly expanding funding stream for such practice-embedded
research. Some projects devel op technica assstance teams that are available for consultation at new
gtes. An important example of this strategy is provided by Successfor All, which, from a practice-
based research and development start in a handful of local schools, has developed an extensive network
of schools that have adopted its school design, using Structurd materids aong with atraining saff that
supports school staffs. Other projects devel op structured seminars and study groups, dong with on-site
consultation, to help schools and didtricts to design and implement programs based on the results of the
research. For example, the Ingtitute for Learning’s partnership and seminar program** helps transmit to
other districts the research conducted in New Y ork City’s Community District #2.%

Combining Local Problem Solving with a Commitment to Fostering Travel and to Advancing
Knowledge and Under standing of General Principles

Severd ways of ensuring understanding and use beyond the Problem-Solving R& D dte have
proven utility. The panel noted, however, that many projects meeting most of the criterialaid out in
section 11.3 continue functioning for many years without focusing attention on how their results might
become ussful beyond the development Site. That is, they publish and speak about their work but do
not support it with traveling tools and process supports or develop supporting staff to help would-be
implementers at other Sites. Y et another opportunity is often missed as designs travel and begin to get
used at other Sites. Much can be learned at this stage that should be subsequently fed back into the
development and travel cycle. Findly, research done at specific Stes needs to go beyond outcomes-



based evauations to the kind of analytica study that is required to contribute to the research literature
that develops knowledge and understanding of genera principles.

The NAE study group recommends that OERI establish afunding program in which participating
Problem-Solving R& D projects accept a specific commitment to design their work so thet their
solutions and ideas can travel successfully beyond their own research Sites and to contribute their
results, andyses, and proposed explanations to the research literature. Thisimplies a considered and
reasonably funded effort not just to find workable solutions but dso to generate and publish principled
anayses of the work that can be used by others and considered in the research community. In addition,
a gppropriate pointsin the project’ s life, explicit attention would be given to developing tools and
methods that can help other sites adapt the strategies devel oped by the research team. Projects should
also be expected to develop appropriate forms of “people’ support for travel. This could take the form
of partnering with other organizations skilled in technica assstance aswell as developing internd
capacity for ddivering assistance.

A commitment to designing for travel within OERI’ s Problem-Solving R& D program should not
mean that every funded project must throughout its life be designing tools, providing technica assstance,
and contributing to the research literature. Many projects are likely to need aperiod of time, perhaps
severd years, in which their work is primarily invested in thair initid research sites. The OERI program
as awhole, however, must treet travel as one of its core commitments, and thisimpliesthat, a any given
time, severd of OERI’s Problem-Solving R& D projects should be attending to travel and contributing
to undergtanding of generd principles. Thiswill mean, no doubt, that OERI will require dl projectsto
take on these concerns—either directly or in dliance with other projects—at some time during the
course of their work.

A Special Case: “Goingto Scale’” asa Problem for Resear ch and Development

It islikely that even requiring dl projectsto devote some of their human and financid resources to
helping their ideas and solutions to travel will not solve the problem of spreading the results of R&D or
taking promising educationd solutions “to scale” Across the education landscape, many schools and
R&D projects have been demongtrably successful in educating students in afew locations. But it has
proven difficult to spread these practices widdly.*® The problem of “going to scale€’ needs Problem-
Solving R& D of its own. Research is needed to understand the occasiona cases where strong practices
have spread effectively and, equdly, to understand the blockages and congraints that normaly inhibit
gpread. In the spirit of problem-solving, research teams studying the going to scale problem should also
be designing and testing solutions. In sum, the pand recommends that, within its portfolio of Problem-
Solving R&D projects, OERI condder funding one or more projects that are explicitly amed at studying
and developing solutions to the problems of “going to scae.”



[1.5. Linking Problem-Solving Projectsfor Maximum Capacity Building

We recommend that OERI establish an ambitious new program explicitly designed to link research
and practice. The preceding sections of this report have outlined our conception of Problem-Solving
R&D as aparticular form of research that, when combined with continued efforts in both basic research
and applied research and development, is most likely to create solutions to pressing education
problems, well-grounded theories and explanations of educationa processes and effects, and the tools
and assi stance capacity that can help research-based programs to spread effectively through the
nation’s schools.

In this section and the next we consider how to “bootstrap” what is now at best a modest capacity
for the kind of problem-solving research we are recommending into arobust new R&D capacity.

We have said earlier that we are recommending a portfolio of Problem-Solving R&D projects,
working in multiple sites on different problems and using different theoreticd orientations. Diveraty
among the projects funded is important as a new form of research capacity is developed, for it is neither
possible, nor wise, to try to predict in advance exactly where the problem-solving breskthroughs will
occur. At the sametime, smply creeting a collection of projects and leaving to chance the extent to
which they develop synergies and cross-connections—in idess, in personnd, and in receptive
environments for Problem-Solving R& D—is not likely to enlarge the nation's cgpacity for linking
research and practice quickly. We therefore consdered strategies for deliberately linking research
projects in ways that would enhance both the quadity of individud projects and the effectiveness of
OERI’s Problem-Solving R& D program as awhole.

Our proposd for accomplishing thislinking is to form federations of Problem-Solving R& D research
projects. Projects with related intentions would be linked in a hub-and-spokes rel ationship. Each spoke
in afederation would be an independent Problem-Solving R& D project, staffed by senior researchers
and practitioners and funded on the basis of the qudity of the concepts, methods, and design strategies
st forth by team leaders. The hub team for each federation, aso staffed by senior researchers and
practitioners, would be charged with searching out and articulating issues of common concern across the
gtesaswell as creating theoretica andyses and tools. These andyses and tools should dlow the work
of the spoke teams to cumulate more quickly and more powerfully than if the spoke projects worked
only independently.

A hub team in a Problem-Solving R& D federation will have multiple functions. One very important
function is to enhance the generdizahility of the research throughout the federation, supporting theory
development and tool building and perhaps creating clusters of people able to move across research
and new implementation Stes. The concept of working across specific projects to find principles and
theories that are generd in afield of investigation is not new. The search for generdizations across
paticular gudiesis, in fact, the very foundation of research communities committed to accumulating



knowledge. Many mechaniams (ranging from refereed publication to professona mesetings to topica
conferences to meetings of principa investigators) are aready in place to support cross-project
accumulation of knowledge and mutua accountability. But the processes currently available are dow
and do not, for the most part, lead to afocus on principled practices and tools usable by practitioners as
wel| as theories used by the research community itself. We believe that, in the context of the kind of
Problem-Solving Research and Devel opment we are recommending, it is possible to enhance and
accelerate the process of generdization by deliberately charging federation hubs with the task of
cumulation and providing the resources needed to do this job effectively.

Hubs might work in many ways. Convening spoke investigators from time to time for discussions of
planned research and early results can create a didtilled and powerful form of “qudity control” in the
federation as researchersin the various spokes become accountable to each other for the qudity of ther
research designs, conclusions, and tools and processes for going to scae. Working in this way, hubs
can be an important counterweight to pressures—created by the demand for spreading research-based
practices quickly—to make clams that are not fully supported by the available evidence.

Hub leaders can dso lead in integrating the emerging frameworks and observations from the various
spokes; conducting comparative andyses and forcing atention to conflicting findings or differing
interpretations, and drawing out generd principles from locd variations. The hub team may dso
develop—in concert with spokes representatives—common questions and methods of data collection
that al of the spoke projects agree to address or use. In some cases, it may be useful to think of the
gpokes of afederation as a series of "naturd experiments’ in redesigning aspects of education practice;
the hub might then draw conclusions across the different experiments composing the federation.

Hubs can dso directly promote "travel” of the theories and problem solutions created throughout
the federation. Even when problem-solving research teams are actively seeking to generate and test
theory and principles, research in any single site (or even asmadl collection of sites) will, by its nature,
generate theories and explanations that are in some respects specific to the Ste. To the extent that thisis
90, solutions and principles developed in one Ste will have difficulty traveing to other Stes. To
counteract this tendency, a positive, intentiond effort to develop principles that generdize across sites
will be needed. Hub teams might focus especidly on usability and going to scae. Hubs might aso help
to create the tools, processes, and human resources essentia to “travel” of the work conducted at the
spokes.

We have outlined here some possibilities for how hub-and-spokes federations might function, with
particular attention to the role of the hub. We have focused on the hub functions because thisis an
underdevel oped aspect of research and development that we believe needs explicit nurturing in anew
OERI program. But the fact that there are so few examples of successfully functioning problem-solving
hubs means that our proposas are more speculative than they are for spoke R& D teams.



Multiple examples do exist of research venturesin which a central group designs a sudy that
requires on-the-ground research in multiple Sites. Associates at the Stes are recruited, but in most
instances agree to follow a centrally designed research protocol. Mogt of the interpretation, if not the
dataanayss, is carried out at the center, with little or no independent role for researchers at the Sites.
The hub-and-spokes federations we recommend are not intended to function in thisway. The people
leading the spokes design teams will need to have both ability and stature that will dlow them to
formulate the questions and to work with loca congtituencies as well asto interact directly with the
broader research and practice communities. But in the federation modd, they would aso have to agree
to join the hub-and-spokes system understanding that there will be a subset of research and practice
leeders whosejob it isto look closdly across sites for common issues or problems, and that these
people will have an influence on the federation asawhole.

We can point to some positive cases of hub-and-spokes research federations of this kind that seem
to be successfully cumulating evidence and creating generdizations that reach beyond individud
projects.* But a |east as many attempts to form hubs appear to have foundered. It would be well to
study these cases as efforts to build more effective hub and spokes federations get under way. Among
the issues to be consdered are the optima kind and degree of compatibility and variation among the
programs at the spokes, the kind of incentives that encourage the cooperation of individuas at each of
the spokes with the hub needs and activities, and the ideal composition of the hub team.

Although thereis room to experiment with many specific organizations and functions for hubsin
research federations, OERI will need to invest strongly in the hub function and not leave integration
across gtesto chance. Thisislikdy to mean not just investing financidly in hubs, but dso hdping to
launch them and, during the initid years of the Problem-Solving R& D program, tracking successes and
fallures and shaping up effective hub-and-spokes federation designs. We say more in Section 11.7 about
possible ways OERI might organize to carry out this nurturing and guidance function.

[1.6. Incentivesand Long-Term Capacity Building

For our recommendations to be carried out successtully, the newly formed federations (hub and
spokes configurations) must be saffed by the highest quality researchers and practitioners. In this
section, we discuss the incentives needed to attract and hold the best and the brightest among both the
researcher and the practitioner ranks.

Researchers

We bdieve that some researchers will be captivated by the creation of anew socia arrangement for
the conduct of educationd research: deriving theoretica principles from solving red problemsin
education. For researchers eager to work on our most compelling educational problems, the excitement
of working closely with practitionersin schools and classrooms, plus the opportunity to join colleagues



nationaly to build generdizable underdandings, tools, and indghts, will provide ample incentivesto
participate. We predict that the people who apply for funding will be among the most forward-looking
and entrepreneurid of their ranks.

Idedlly, this new enterprise will build on the wisdom of established senior researchers and capture
the energy and imagination of their junior colleagues. Although senior researchers have job and career
security that will permit exploration of new modes of working, junior researchers will need “protection”
to experiment fredy with new or emerging paradigms of what “counts’ as educationa research. Those
concurrently pursuing tenure in academic departments of univerdties, for example, may perceive this
work as high-risk. Negotiating entry to the educationd system, building trusting relationships, co-
developing frameworks and protocols, and co-interpreting data consume huge amounts of energy and
time. And, because the period from startup to publication of resultsistypicaly very long, many
researchers may find it difficult to publish the requiste number of research artidles within the time
dictated by tenure and promotion committees. In addition, it is difficult to find outlets for reports of long-
term work on complex educationd problems, athough this may change over the coming years. We
hope that this new research enterprise will encourage anew genre of research report, dong with
methodologica and ethicd criteria by which it should be judged.

As Problem-Solving Research and Devel opment becomes more widely recognized and funded, we
envison it becoming apractica dternative career path for top-quality researchers. Indeed, if increasing
numbers of promising young researchers to choose the freedom and flexibility of acareer path in this
new field, academic departments (especidly schools of education) may be challenged to become more
relevant to the concerns of practice or risk losing their best researchers.

Needlessto say, the attraction of this kind of work would be greetly enhanced by long-term stability
in the funding stream to support the development of avigorousfied. The OERI could sgnd its
commitment in other ways as well. For example, it could provide both pre- post-doctora training grants
aswell as digtinguished-educator fellowships for people interested in pursuing Problem-Solving
Research and Development. We strongly recommend that OERI take active steps to include scholars of
color in as many of these grants and fellowships as possible. It could aso recruit senior, established
researchers with inclinations and experience in this kind of work to advise and spearhead the creation of
theinitial hub-and-spoke federations.

Practitioners

We bdlieve that many leading-edge practitioners will be captivated by the idea of working side by
sde with researchers to improve their own practice and to derive generalized understandings about how
and why things work, understiandings that can help othersin different school settings. Like their
researcher counterparts, the practitioners who apply for funding are likely to be in the vanguard of



public education. Neverthdess, to be successful, this new enterprise will dso need the cooperation of
rank-and-file educators.

Developing their support may be an uphill battle. For avariety of reasons, including the divergent
theories of action that often divide researchers and practitioners, the politicizing of education by loca
communities, and the ingability of school adminidrations, introducing and sustaining innovation in public
educationd indtitutions is difficult. Good working rel ationships between educationd practitioners and
researchers are based on an investment of time in getting to know one another and on deep
understandings of the culture of schooling in generd, and the setting of the research in particular. For
practitioners, having outsders—even friendly advisers—in their school or classroom cregtes pressures
and spawns anxieties regarding the manner in which and to whom their work will be exposed. Some
teachers may dready distrust universities and educationa researchers as aresult of past experiencesin
which they have fdt ill-served.

Even when misgivings are not present, the worlds of practice and research, at least astraditionaly
conceived, operate under different incentive systems. Practitioners are expected to maintain an orderly,
safe, and ingructiondly sound environment; typicaly, they are not rewarded for time and effort put into
discussions with colleagues, persond reflection, or collaborations with professonds who are not
members of their immediate school setting. It may be difficult, therefore, for teachers, principds, and
othersto judtify the time devoted to Problem-Solving Research and Devel opment.

Timeis conceived very differently in the worlds of practice and research. Teachers and other
working educators often need answers for their daily practice faster than researchers are able to provide
them. Another concern for Problem-Solving Research and Devel opment, then, will be baancing the
sense of urgency in most digtricts/schools to find and implement solutions againgt the need of researchers
to be thoughtful, well-founded, and reflective.

Despite these digncentives, we believe that many practitioners will choose to participate in
Problem-Solving Research and Devel opment, especidly if other conditions are met. Firdt, the work of
the group must be focused on and percaived as making headway in solving a problem with which the
practitioners are deeply concerned. Another incentive for teachersis the resources that frequently
accompany participation in funded projects. Depending on the nature of the work, teachers, principds,
and other professionas might receive computers or other technology, professonad journas or books,
ingtructional materias, money for subgtitute teachers, travel to professona meetings, university credits,
or avaiety of other bendfits. Findly, practitioners who participate in thiskind of invigorating
professona experience benefit from the "sense of belonging” that comes from becoming amember of a
professona community of practice. Developing a sense of identity as a contributing professond
provides an unpardlded source of motivation and inspiration.

I ncentives to Maintaining Resear ch Priorities



Given the degp sense of obligation to educationd practice and student learning outcomes that is
likely to develop, and the sense of exhilaration that often accompanies on-the-ground problem solving,
participants may fall to invest the necessary time and energy in research activities. Therefore incentives
for maintaining research priorities must be built into Problem-Solving Research and Devel opment from
the sart.

Quality research demands time. Researchers and practitioners must have the opportunity to “touch
bass’ at severd points in the process of initiating, conducting, and interpreting the research. Therefore
time must be set asde for researchers and practitioners jointly to identify topics, frameworks, and
methods; to discuss the progress of data collection; and, finaly, to andyze and reflect on emerging
findings. In addition to the provison of joint meeting times, participants would also benefit from
"sabbatica time' built into grants for research and writing activities.

Quality research and development work aso demands a ddlicate ba ance between freedom and
rigorous standards. Participants must have the flexibility to explore, reflect, and make mid-course
corrections. Thiswill involve making mistakes, recognizing and acknowledging them, resetting gods and
timetables, and, at times, creating dliances with other projects working toward smilar ends. The current
manner in which the research and funding communities work—uwith emphasis on what each funder is
underwriting and expects to have “delivered” under its auspices—works againgt supporting the long-
term collaborative efforts we are recommending.

Even with the kind of freedom we envision as necessary, however, adherence to rigorous standards
of methodology and standards of evidence, idedly created by a community of peers who conduct
amilar forms of research, will be needed. Problem-Solving Research and Development projects will
need to build into their work the expectation of peer review and discussion of research results. In
addition, along-term system of disinterested third-party evauation and analysis of Problem-Solving
R&D projects and federations will be important to ensure that both the research and the practice gods
of the new program are met.

I1.7. Organizing to Commission, Support, and Carry Out
Problem-Solving Resear ch and Development

In earlier parts of this section, we have identified a number of qudities of the Problem-Solving R&D
that we advocate.

* Itismotivated by the desire to understand and solve important educationd problems;

» Itisco-developed by the research and practice communities, but with recognition of differencesin
expertise and authority. Joint development includes the definition of the problem, the strategies for
attacking the problem, and the interpretation of the data and findings.



* Itinvolvesalong-term commitment toward condructing designs, testing them, revisng and refining
them, and retegting them in continuing refinement and improvement.

» Itisconceved and carried out with adeep concern for producing principles, theories, materids,
tools, and expertise that will “travel,” aswell as contributions to fundamenta knowledge and
undergtanding that will be of broad use to the research community. The centra goa of the research
and development isto help practitioners facing smilar problemsin different settings to attack and
solve those problems.

Who Should Do Problem-Solving Resear ch and Development?

In the immediate future, we do not believe that the OERI program managers should creete and fund
ingtitutions. We have not developed aclear vison of what such ingditutions should look like, and, in any
case, setting up ingtitutions would distract researchers and practitioners from the problem-solving tasks
that we advocate. Some programs we have cited as potential exemplars (e.g., Success for All, the
Ingtitute for Learning, and the Consortium Chicago School Research) had their origins in the academy
and some in OERI’ s research centers (e.g., CREDE). Asthey have evolved, however, severd found it
necessay to find or creete organizationd homes whose misson and incentives more closely pardld their
evolving needs. We have discussed many of the incentive problems above in Section 11.6.

Some might argue that the Regiond Labs or some research centers are naturad homes for the
activities we propose. A hub-and-gpokes organization would be desirable for many research centers,
and ether class of indtitution is a potentia performer of such work. Neverthdess, we do not believe that
they have an inherent comparative advantage in doing the work. The labs have evolved as organizations
that provide services, mostly in specified geographic regions. Although some have carried out activities
with many of the attributes we have in mind, that is not their specidty. We fed thereis generd
agreement that the missons and status of the labs have not permitted them to attract significant numbers
of highly quaified researchers.

We fed that rather than create and support ingtitutions, the government should fund projects that
have promise, whatever the primary affiliations of their participants might be. Moreover, it will be
important that the people who do Problem-Solving Research and Development represent the broad
spectrum of researchers and working educators in our country today. As stated in the Introduction, a
concern for diversty and for students at risk Sts a the core of our beiefs regarding the kinds of
problems that must be solved. Therefore it will be important to pull in adivergty of tdent to serve on
Problem-Solving Research and Development teams, including teachers, professond developers, and
adminigtrators as well asresearchers. In order to meld the differing taents and views that we fed are
necessary, the respondents to any solicitation for Problem-Solving Research and Devel opment will
likely be collaboratives of individuals and groups of researchers and practitioners. Experience suggests



that these groupings will likely change sgnificantly over time. In time, anew dass of problem-solving
ingtitutions may emerge.

Problem-Solving Research and Development, as we have described it, aso involves sustained and
purposeful association of a number of different but related projects. This association should enrich and
extend the activities of the individua projects and result in research and evauation that lead to broader
forms of understanding and that better inform potentia users of the products of the Problem-Solving
R&D effort. Achieving this god will require assembling teams of researchers and practitioners at
multiple sites and linking Sites together in a hub-and-spokes federation. In our judgment, OERI must
organize and manage these activities in ways that differ from recent practice.

Aswith any new venture, creating a hub-and-spokes model of Problem-Solving Research and
Development will not be without risk. Of prime interest to usisthat the field learn from itsinitid forays
S0 that improvements and refinements can be made in subsequent rounds of funding and use. The pand
srongly recommends thet this initiative be mounted gradudly and that significant resources be
committed to continuing study, evauation, and anadlysis of theinitid set of hub-and-spokes projects that
are funded. These resources should be devoted to increasing our understanding of how the hub-and-
gpokes model contributes to the cumulation of knowledge across Sites, as well as to eva uations of
outcomes and processes. A third and final object of study should be the management processes that are
put into place to oversee thisinitiative, atopic to which we now turn.

Optionsfor Organizing to Support Problem-Solving Resear ch and Development

The proposed hub-and-spokes model described in this proposa will place substantial demands on
program management. The first requirement is that the managers be able to provide a useful definition of
aproblem to be attacked and then to refine and publicize the definition of that problem as the research
and development unfolds. The managers must dso have the ability and skills necessary to recognize or
to assemble and support effective research-and-development teams. They must be adept at supporting
the sequentid decision-making process that must accompany the evolution of adesign and its trandation
into principles, materids, and skilled staff needed to enlist sgnificant numbers of practitioners. Because
we believe that both the research and the devel opment will be significantly enhanced by the hub-and-
spokes arrangement, the program managers should be able either to promote collaboration or perhaps
even to perform the functions of a hub themsalves. Findly, the managers must be able effectively to
oversee and sugtain projects and programs that involve sgnificant funding. The examples of activities
that we have used to guide our ddliberations have dl involved subgtantid levels of funding over five or
more years.

Collectivey, these requirements cdl for disciplined flexibility, ability to command the respect of the
performers of the research and development, and leadership that fosters the type of team-based
research and devel opment we have described. The canons of research, practice, or assistance cannot



completey dominate an effort, yet each project must be encouraged to move steadily toward useful
findings, products, and services. Such movement usudly requires encouragement and even pressure
from outside the R& D project team. Thisis an important role for the program office.

Given the demands associated with overseeing this type of research and development, OERI will
want to give condderable attention to deciding where to house the management of this new initiative. An
argument can be made for commissioning, supporting, and carrying out thiswork in an inditution thet is
outsde the government. The procedura requirements that have evolved within governmenta agenciesto
asure fairness limit the flexibility and decison making of program officids. Politica pressures favor
evenhanded and equd treatment, and the procedurd difficulty in changing the direction of aprogram
deters many government officids from even trying. These problems are inherent in any government
bureaucracy. We propose, instead, contracting with afirm or inditution to manage thisinitiative. The
New American Schools Development Corporation is an example of the kind of firm we are thinking of,
athough it has not emphasized research to the degree we envison. We can also imagine cregting a
public corporation that is directly accountable to Congress and that carries out the classes of activities
we propose.

We see severd advantages to such arrangements. Such an ingtitution would have management
flexibility that is difficult to achieve in a bureaucracy governed by many pages of rules and regulations
that have accumulated over the years. It could adapt its procedures to the needs of the Problem-Solving
Research and Development programs themselves rather than forcing the programs to adjust to the
department's procedures. It might be able to attract a cdiber of staff that is hard to attract to
government. It would not be asrigidly bound by the need to commit funding to grants or contractsin
accordance with the government’ s fiscd year. The organization might actively seek to engage
foundations in support of thiswork. It is possble that such an organization could develop the ability to
perform some of the functions we have associated with the hub in earlier sections.

Againg these benefits, one can array a number of potentia problems. Most important, perhapsis
the chalenge of building in gppropriate accountability for the expenditure of public funds. In addition,
cregting or fostering the evolution of anew ingtitution would require Sgnificant effort. And contracting
out the management of an exciting program such as we envison could make it difficult to attract high
qudity staff to OERI.

If theinitiative is housed with OERI, the pand believes that the management responsibility for
compstitions and monitoring of Problem-Solving Research and Devel opment efforts should be located
a the highest possible bureaucratic leve, with strong collaborative participation by members of the
research and practitioner communities. We would prefer to see a program management office in the
office of the Assstant Secretary for OERI and reporting directly to him. This organizationd structure
would dlow the Assstant Secretary to exercise continuing direct oversight and, more important, to
encourage the sort of flexibility and risk taking that this enterprise requires. The location of dl the



individua projectsin a single program office would aso contribute to devel oping the hub-and-spoke
arrangement we advocate.

An dternative would be to locate the leadership of a hub-and-spokes activity in the OERI inditute
whose misson most clearly encompasses the problem addressed by the program. The advantage of
such alocation isthat the programs might benefit from association with the research and devel opment
being carried out in other parts of the indtitute. There are anumber of disadvantages, however, including
the likelihood that many problem-solving efforts will cross the boundaries of the existing indtitutes and
that the effort will be less adle to attract the outstanding leaders and top-level support we fed it needs.

We would strongly oppose distributing individua projects (Sookes) among the indtitutes and other
organizationd unitsin OERI. Not only would this structure lead to uneven direction, but it would dso
severdy inhibit the collaboration we see as having great benefits in a hub-and-spokes design.

The pand did not study this management issue sufficiently to make a firm recommendation regarding
the appropriate way in which to organize this effort. Nevertheless, our proposals require that important
parts of the research community modify their traditiona behaviors and incentives. Surely they would
require the same of the government.

11.8. Relationswith Research in the Basic and Applied Quadrants

We repest that the NAE study group is not recommending that the activitieswe are caling
Problem-Solving Research and Development should replace OERI’ s support for more traditional basic
research to advance fundamenta understanding of educationd principles or gpplied research and
development to improve educationa resources and practices. Rather, this new direction of OERI-
supported activity should be developed so thet it isintegraly connected to the more traditiond activities
of research and improvement. In Stokes s two-dimensional mode, the conceptual basis for our
recommendations, Problem-Solving Research and Development (which he called use-inspired basic
research) is not a salf-contained enterprise, carried out by acommunity separated from other
communities of researchers and practitioners. As his diagram (figure 1 of the Executive Summary)
indicates, use-inspired basi ¢ research contributes both to advances in fundamenta understanding and to
improved technologies and practices. It contributes to advances in fundamenta understanding in
conjunction with basc research, and it contributes to advances in technologies and practicesin
conjunction with applied research and devel opment.

The contribution of Problem-Solving R&D to generd explanatory principles should interact
integraly with research conducted in the traditiond research disciplines of the behaviord and socid
sciences, as well as with research on basic processes that is conducted in the field of education. We
should grive to discover and formulate fundamentd principles of learning, cognition, and socid
interaction that are as generd and coherent as possible, so that the society’ s understanding of



educationa practices and its debates about alternative policies are based on sound and vaid principles.
We should apply concepts and principles developed in basic research that can suggest ways of
gpproaching problems, and we should eva uate those concepts and principlesin the light of experience
in using them. Problems and questions that arise in Problem-Solving R& D should aso be pursued in
basi ¢ research, which may need to be conducted outside the settings of practical problem-solving.

Problem-Solving R& D dso needs to interact integrally with what Stokes called Pure Applied
Research, that is, with efforts that are aimed primarily at improving the effectiveness of educationd
systems. Indeed, thisinteraction is at the core of issues of “travel” that we discussin Section [1.4. The
ideas and principles, the tools and defined processes, and the kinds of people that are devel oped to
asss peoplein Stes beyond those in the Problem-Solving R& D activities dl embody the understandings
that are achieved in those projects. They al need to be evauated and understood in order to improve
the effectiveness and utility of the programs and to feed back into the design of further Problem-Solving
R&D.



[1l.CRITICAL TRANSITIONSIN THE LIVESOF LOW-INCOME STUDENTS
[11.1. Background

All students make critica trangtions as they move from family to school, from dementary to middle
school to high schoal to college, and from school to work. They advance in knowledge, skills, and
undergtlanding of concepts and methods in the subject-matter domains of the school curriculum. Other
important trangtions involve changesin the ways children participate in socid practices that are required
for them to be legitimate and productive members of their classroom and school communities. Both of
these aspects of trandtion are especidly criticd in the lives of low-income students.

Although a subgtantid literature points to the contextua basis of competence, many educationa
practitioners and researchers continue to treat the underachievement of sudentsraised in poverty asa
biologicdly or culturdly determined trait. Members of the NAE study group believe thisis afundamentd
misconception. In our opinion, poverty should be viewed as part of the context of some people s lives,
not as an essentid trait or an immutable state. Furthermore, poverty is not just a context of the poor, it is
a0 acircumstance that helps to make people poor. In consequence, too many of our citizens are not
just “passing through” poverty—many remain in poverty, generation after generation.

Poverty istoo prevaent in our society. Andyses of indicators by the United Nations reved that
poverty in Americais a condition of life for many of our children. The number of hungry Americans (30
million) and the degree of income disparity in the U.S. (the richest 20% of Americans earn 8.9 times
more than the poorest 20%)* are indicators that show that the challenge of accomplishing high
achievement for low income students involves a large sesgment of our society.

The gap between the “haves’ and the “have nots’ isrecapitulated in U.S. communities and affects
both urban and rurd schools. The proportion of the population living below the poverty threshold
(defined as an annud income of $16,400 for afamily of four and $12,802 for afamily of three) was
13.3% in 1997. The poverty-level incomeisless than haf of the 1997 median household income of
$37,005. The poverty rates for Hispanics (27.1%) and African Americans (26.5%) are significantly
higher than the rates for whites (11.0 %) and for Asians and Pacific Isanders (14.0%).%°

Comparisons of US schooling with schooling in other societies show that we have made some
trangtions difficult that need not be, including, for example, stting dill for long hours, decoding by the
end of first grade, and reading for comprehension and number facts by fourth grade. Japanese grade
schools, for example, spend more than half of their days on physicd activities and art. These trandtions
often harm low-income students because they require considerable early preparation.

Even though it is not necessary for sudents to display knowledge at required timesin order to be
good students months or even years later, our society’' s focus on early trangtions has produced a
machinery for differentid diagnoss and ingtitutiond sorting. Students who do not pass successfully



through these (and other) trangition points are relegated to specia education and remedia education
programs where they learn to define themsdves asinferior, as“dumber.” The sorting and labding
affects low-income students disproportionately.

Thefird criticd trangtion emerges from the neighborhood in which students and their familieslive.
The socioeconomic circumstances of neighborhoods determine in large measure the quality of
educationd resources available to students. Both the subject-matter contents and the socid
arangements of school learning are organized in ways that differentidly favor some children, by
providing better matches to knowledge and socid practices that they bring to school.

The children who are favored in thisway find it eesier to become successful in their early schooling.
Students attending schools in low-income nelghborhoods have teachers with fewer forma qudifications,
fewer fadilities, and less rigorous curricula than students attending schools in wedlthier neighborhoods.*’
The lack of resources, in turn, contributes to students poor academic performance. Although these
gudents find trangtions into the school learning environment more difficult, fewer resources are generdly
made available to support their success.

The patterns of differentia access between schools are recapitulated within schools. For dl
students to reach high achievement, schools need to support trangtions from lower to higher levels of
success by students whose academic performance is low. Students from low-income backgrounds are
more likely to be placed in low-ability groups and low-track classes. Stratified tracking systems that
segregate students in separate programs have been criticized as dysfunctiond and undemocratic.
Students placed in low tracks seldom catch up to their peers, seldom receive equivaent instruction or
curriculum, and often suffer the stigma.of negative labding.*®

When curriculum is highly sratified, the lowest tier of homogeneous groups fuses with pecid
education. Specid education becomes a dumping ground, the ingtitutional Site designated to absorb
students who have falen behind their age cohort. Like other types of homogeneous groups, specid
education classes are disproportionately composed of students from low-income and ethnic-, racid-,
and linguigtic-minority backgrounds.

Our report on critica trangtions parses our recommendations for research into two main parts: (1)
topics where current research findings can aready support productive work in gpplied research, palicy,
and innovative practice, and (2) topics where there is strong potentia for research to accomplish
advances of importance to education policy and practice. Within each main topic, our recommendations
focus on two themes. Teaching and Learning, and the Socid Organization of Learning. When we
congder Teaching and Learning, we focus on research and improvement in the dementary domains of
literacy, language learning, and mathematics. As we have mentioned, this focus should not be interpreted
asindicating that we believe other curriculum areas are unimportant; rather, these topicsillustrate the
kinds of research and devel opment needed throughout the curriculum, and the recommendations we



present can be taken as examples of the general kind of program that should be developed in other
curriculum topics and educationd levels aswell.

[11.2. Current Research That Can Support Productive Work in Policy and Practice

Teaching and Learning

Thereisabody of clear research and good synthesis concerning literacy, language learning, and
mathematics. The NAE study group believes the research debate in these areas is, for the most part,
stled. In dl three, however, there is no clear picture of what happens when people try to apply that
knowledge in various contexts where children from low-income backgrounds are being taught.

Literacy. Inthe literacy case, the Nationad Research Council/Nationd Academy of Sciences
(NRC/NAY) recently issued aggnificant synthesizing report on beginning reading.” Research has
established the importance of early reading as a crucid first step in school success. The NRC/NAS
report, Preventing Reading Difficulties in Young Children, isalarge step forward in reviewing
research on the components of effective early literacy programs. Now research is needed to andyze
how these recommendations are or are not put into practice in K-3 programs and what factors lead to
success or to failure.

Language Learning. The NRC has aso provided a comprehensive synthesis of research on the
education of linguigticdly and culturaly diverse populaions® The NRC review of the growing and
robust research literature indicates that certain attributes are important in educationd success for
sudents learning English. These include a supportive school-wide climate, strong school leadership, a
customized learning environment, articulation and coordination within and between schools, use of native
language and culture in ingtruction, a baanced curriculum that includes both basic and higher-order
ills, explicit skills ingtruction, opportunities for student-directed ingtruction, use of ingructiona
drategies that enhance understanding, opportunities for practice, systematic student assessment, staff
development, and home and parent involvement.

English language learners (ELLS) tend to be new immigrants, who in turn often come from
impoverished families. In 1990, 10 million low-income immigrant children, age 0-17, were readying
themsdlves for US schools or were dready attending them. In 2015, this number is projected to rise to
20 million.>*

A specid set of criticd trandtions face these students in our educationd ingtitutions. In addition to
making the trangtion to a new language, English Language Learners must learn new identities and
culturd practices. For example, the language that ELLs use a home or on the playground develops
differently from the language they usein the classroom. This Stuation is exacerbated by the fact that
immigrant sudents arrive in the US a dl ages, leves of education, and levels of literacy. Elementary



schoals have difficulty meeting the cultural and linguitic needs of new immigrants and English Language
Learners. To make matters worse, middle schools, high schoals, and colleges are even lesswdll
equipped to meet them.

Important trangtion points in English language learning include: (1) the transition from oral
proficiency in students’ first language to oral proficiency in their second language, (2) the
transition from oral language to literacy, and (3) the transition into "academic discourse” (when
a sudent engages written materid in math, history, science, socid studies, etc., and uses the vocabulary
and conventions of these disciplinesin discourse).

Particularly sgnificant for future research, given the linguigtic and cultura diversity of our schools and
the diverdaty of students previous educationa experience and present socid circumstances, are answers
to two drategic questions. What specific educationa interventions work well for specific populations of
English Language Learners? What are the short-term and long-term academic and non-academic effects
of these interventions? A related and short-term researchable topic of sgnificance in anew era of
standards-based accountability systemsis the academic assessment of non-English speaking students.
The competence of English Language Learning is Smply not measured accurately by current techniques
of assessment.

Mathematics. In the case of mathematics, an ambitious framework for educationd practice has
been developed by the Nationa Council of Teachers of Mathematics> Recently, sponsored by the
Nationa Science Foundation and other agencies, severd mathematics curricula have been developed to
provide materias for teachers and schools that choose to change their mathemeatics teaching in the
direction that the NCTM Standards and others have advocated.” It isimportant that the effects of
these standards and the effectiveness of these curriculafor teaching dl students, especidly low-income
students, be understood.

Research in mathematics education and cognitive science has identified conceptud trangtions that
are crucid for students learning mathematics, a course of study foundationa to adl students academic
careers. One criticd trangtion in mathematics is understanding scale and order; studentsfirst need to
gan basc fluency with smal numbers and thelr relaions. A second concerns symbols; students need to
know what it means to represent mathematicad knowledge in formd terms. Another important
conceptua undergtanding concerns the shift from additive to multiplicative functions, thet is, the shift
from single quantities to the relations among quantities. A fourth concerns learning that mathematicsisa
formal, internally consistent representational system.

Aswe discussin Section IV, OERI should support research to evauate and understand the types
of teaching methods used as these standards are adopted. We particularly need research that identifies
how teachers can develop understandings and capabilities that support ther teaching of critica



mathematica undersgtanding for dl students, and what isimpeding the implementation of those curricula,
especidly in schools with Sgnificant numbers of low-income children.

The courses taught in high-poverty schools are often less demanding than those offered in high-
income schoals. Thereis a danger that this discrepancy could be increased if the ambitious standards of
educationd reform, such as those advocated in the NCTM Standards, are adopted only in schools for
children who are dready reatively advantaged, or if they areimposed on schools in which the resources
needed for their successful adoption are not available>

Researchers are concerned by this possibility, and it has been investigated specificdly in the
QUASAR project, funded by the Ford Foundation.*® Results of this research-and-development project
show that ambitious curricula that emphasize sudents conceptuad growth in mathematics can be
devel oped successfully in schools that serve low-income children. The results dso show that success
requires support by the school system and its adminigtrators, alocation of adequate resources, and
commitment by teachers to develop their teaching practices. It will be important for OERI to encourage
and support asignificant research effort to build on the important results of the QUASAR project and
other research that has begun to examine the conditions in which ambitious curricular reform can
succeed in schools that serve low-income children.

Social Organization of Learning

Many programs designed to encourage meaningful learning by al students, but especidly low-
income children, emphasize different ways in which students participate in the activities through which
they learn.>® These programs differ from those of traditional didactic learning and teaching in their
requirements for student participation and new demands on teachers. Research has shown that students
in these programs can benefit from participating more actively in formulating and evauating questions,
problems, examples, concusions, explanations, and arguments, rather than limiting their learning activity
to learning to recite the accepted answers to other people’ s questions and the accepted explanations
that teachers and textbooks present. Many teachers will have to dter their methods to include such
practices.

At the same time, concerns have been expressed®’ that requirements to participate actively in open-
ended discourse may do more harm than good for some students, especidly those whose cultura
backgrounds do not include as much of that kind of participation as other sudents bring to school.
Research is needed to disaggregate the benefits and disadvantages of various ways of organizing
classroom discourse, and to teach educators how these practices can be carried out to the benefit of all
children. There should be projects in which resources are developed to help teachers learn to conduct
classroom ectivitiesin ways that are beneficid, especidly for low-income students, aswe discussin
Section I11.



I11.3. Topics of Needed Resear ch With Potential for Advancesin Policy and Practice

The topics we discuss in this section involve important issues for educationa policy and practice, but
in the judgment of the NAE study group, our current knowledge and understanding are not as far dong
as those we discussed in Section 11.2. For these topics, we recommend a high priority for research that
would provide fundamentd understanding. We emphasize that activities involving development of
educationd programs need not wait for this research to be completed, if the development is carried out
in projects that include fundamenta research aong with development and evauation. Section IV of this
report focuses on the need to build capacity for that kind of project.

Teaching and Learning

Devel oping Competence in Complex Reading Tasks. Much is known about getting children
darted in reading. But less is known about what competencies and programs help children to succeed
beyond third grade, which isacriticd trangtion because literacy texts and tasks become increasingly
complex a that point. Even children who have made a good gart in reading will not automaticaly
become successful readers later in schooal, for al the reasons that the expression “ criticd trangtions’
indexes®

Another candidate for research synthesisisin thisarea of learning to read complex texts:
interpretation of literature and reading content area materids, particularly science and abstract
representations. Our lack of information is compounded when the students in question are bilingud or
bididecta. OERI could establish programs of research focused on these higher-leve reading
capabilities, leading to development of programs that capitalize on sudents diverse culturd
backgroundsin their learning.

The Need to Focus on Writing. For the most part, the study of literacy focuses largely on reading.
We fed we should dso attend to writing. Writing, more than any other curriculum ares, is notable for
grass-roots/bottom-up enterprises (e.g., the Bay Area Writing Project, which has developed into the
Nationa Writing Project). There are highly influential, sngle-author books by teachers or researchers
describing single dassrooms. One of the most influentid is at the middle school leve,* where research
findings do not have much to say when compared with, say, dementary school. But many of those
books come out of programs where diversity of studentsis lacking—although see Dyson.® The writing
practices of children from low-income backgrounds are not adequately studied;® nor is much said
about the heterogeneity of children in schools. Studying awider spectrum of children in more varied
environments might give us new ideas for teaching writing.



Mathematics. Subgtantid numbers of students, especidly those from low-income families, are lost
a points of difficulty involving (1) the movement into basic numerica operaions and fluency with basic
arithmetic representations; (2) the trangtion from additive to multiplicative reasoning; (3) the
understanding of formal representations, especidly in dgebra; and (4) the understanding that
mathematicsis an interndly consstent system and that one can reason within the system, including both
informa argumentation and formal proof. A synthesis of research on these trangitions would move that
research area forward.

Students attending schoals in low-income neighborhoods are seldom explicitly taught the principles
associated with these conceptud understandings. They remain implicit, to be inferred or understood
tacitly by students who manage to “see through” the surface structures of procedures that are the main
emphasis of daily indruction and tests. This practice especidly harms students raised in poverty,
because they are much more likely to be assgned teachers with less forma preparation in mathematics.
If they don’t learn math the firgt time, they are amply re-taught the same problems in the same way.

A body of dear research findings shows that people, including children, have sgnificant abilitiesto
understand and reason mathematicdly, abeit informdly, in many everyday and work activities®
Research is needed to study the pros and cons, the benefits and problems, when teachers use students
background knowledge as an organizing base for mathematics curricula. How does the use of students
knowledge aid student learning? Does the gppropriation of sudents knowledge lead to problemsin the
development of students understanding of mathematics as a cohesve sysem?

Findly, asynthesisis needed of the research that exploresideas that would undermine the current
lockstep sequencing of mathematics. For example, some researchers are exploring programs that
introduce many mathematicd principles earlier in the curriculum than they now gppear. These
possibilities deserve systematic catd oguing, especidly for the progpect of broadening the population of
students who succeed at what we now see as critical trangtional boundaries.

Adult Learning. New immigrants and low-income students often use adult education centers and
community colleges to improve their education, to learn English, and to become literate. Thet is, these
ingtitutions make important contributions to the democratic function of education that is critica for
integration into our society.

Between ingruction in community colleges and adult learning centers on the one hand, and the
demands for literacy and learning in the workplace on the other hand, however, isalarge gap.®® Thereis
evidence that remedid ingruction for low-achieving sudents is being replaced by rich and rigorous
curricula, high stlandards, and additiona academic and socid supports in some elementary and high
schools. Thisislesslikely to hgppen in community colleges, however. Ingruction on the academic
tracksthat are intended to transfer to 4-year collegesis often dominated by lectures, whereas instruction
in*“life-long learning” programsis more likely to use cooperative groups, manipulaive materids, and



other engaging techniques. Literacy ingtruction for low-income students and English Language Learners
in community colleges and adult learning centers is often, unfortunately, sill trested as remediation.

From School to Work and Work to School. We have much to learn about the education of low-
income students from the way in which thinking and literacy are employed a work and the way in which
people learn on thejob. In cdling attention to cognition, literacy, and learning on the job, we do not
want to romanticize the workplace. We recognize that much of blue collar, white collar, and pink collar
work is dreary, repetitive, and even exploitative. With this understanding in mind, we briefly summarize
research that has looked closdly at the day-to-day practices of people asthey “think at work.”

Close observations of people in occupations as diverse as warehousing and high technology show
that they employ many different representational systems and move expertly between them. Literacy in
the workplace is embedded in continuing activities, is collaborative, is project-based, is performative,
and is evaluated for its usefulness. Projects are often presented in multimedia formats. When workers
are 0lving work-related problems on the shop floor, differencesin age, expertise, gender, and ethnicity
are often treated as aresource, not aliability. Workers interrupt work to solve problems about work.
Front-line workers, supervisors, and engineers came together to solve problems, by talking through the
issues and consulting documentation. Reflection on practiceis aroutine part of work.

This research demondirates that the students for whom schools typicaly have low academic
expectations do in fact display consderable competence on the job. If we better understood the
organization and use of this knowledge, we could organize the schooling of low-income students more
effectivdy.

Social Organization of Learning

Learning Out of School. The activities of children after school and out of school—in the
neighborhood, a work, in youth organizations, in after-school clubs, in the home—are often neglected
topics of investigation. This myopia limits our knowledge about low-income students because the
learning that often matters most to them takes place outsde of schoal, in the “ingtitutiona gap” between
the family, school and other formd inditutions.

L ow-income students who participate in the most effective youth organizations, for instance, engege
in management, security, construction, and financia work.®® Literacy and learning are pervasive in youth
organizations and after-schoal clubs, dthough they are often hard to find because they look different
from the literacy and learning we seein school. They occur in acommunity of practice, are
collaborative, and produce demongtrations or exhibitions as results.

Furthermore, some low-income, recent immigrant, ethnic minority, and ELL students develop and
maintain multiple identities—a community identity in the neighborhood and an academic identity in



school.®® But it is more likely that the identities that |ow-income students develop do not have exchange
vauein forma educationd settings because they are not well articulated with each other.

These findings about learning outside of school have implications for the socia organization of
education within schools. They imply that placing young peoplein low survelllance, project-oriented
environments, with productive and meaningful engagement for high performance, with expert guides
helping direct practice, and with authentic evaluation at a particular deadline by outside experts can
make their competence visble.

An important concern involves learning preparedness, which means not only coming to school
prepared to learn on the first day of kindergarten but coming to school prepared to learn every day and
every year. We know that children from low-income backgrounds and children from more affluent
backgrounds have quite different experiences during school vacations. As aresult, low-income students
lose more of their learning during the summer months.®’

Research on youth organizations® after-school clubs,® and authentic learning environments”®
describes programs that capitdize on and further develop competencies of children from low-income
backgrounds. Many of these abilities are not developed or even recognized in schools. Children from
impoverished backgrounds display competence out of school that is often superior to the competence
they display in school because families, youth organizations, and clubs treat young people as productive
resources, community assets, and knowledgeable people, not as damaged goods or deficient cultura
participants.

Researchers should work with schools to organize contexts for educators to discover and make
indtitutiona use of the competence that low-income students display out of school. They could desgn
and test different models of after-school and summer programs to see what would best motivate,
engage, and benefit children from low-income backgrounds. In making this recommendation we are not
proposing that out-of-school learning environments should be organized to mimic learning environments
within schools. Students living in poverty will not benefit if pedagogy misapplied in one context is
misapplied in another.

The Academic Benefits of Heterogeneity and Diversity. Aswith literacy, language learning, and
mathematics, clear research and good syntheses demondtrate the harmful outcomes of educationa
practices that sort and stratify students disproportionately according to their background characteristics
(race, ethnicity, gender, parents income).” Educationa practices such as retention, pull-out remediation
programs, tracking, and segregated specia education have enormous negative effects on the lives of
low-income students. Because |ow-income students are disproportionately represented in such
programs, they seldom receive curriculum and ingdruction equivaent to those of their more privileged
peers. This uneven digtribution of opportunities to learn is manifest not only in structurd arrangements,



but in culturd conceptions of race, ability, and intdligence and in the politica conditions that influence
decisons about how resources and opportunities are alocated to various groups of students.

A number of studies independently support the idea that heterogeneity and diversity are beneficid to
the socid idedls of ademocratic society. They suggest that academically demanding, heterogeneous
grouping helps students who have previoudy been placed in low-track homogeneous groups. Because
these studies have been conducted with diverse populations, & different levels of the educationd
systemn, and often with different methods, a careful synthesisis needed to identify the common principles
and the conditions under which heterogeneous grouping is a successful educationd practice.

In addition to this synthesis of common principles, there is aneed for research on diversity asan
ingtructiond resource. Though there are social benefitsto a diverse ingructiond setting, an important
areaof inquiry is whether there are academic benefits to classroom diversty. In short, does diversity
improve subject-métter learning?

Likewise, there is a consderable body of evidence to show that heterogeneous groups are
beneficid for previoudy low-achieving students.”” These findings provide a policy rationae for offering
students from low-income backgrounds access to high-track ingtruction, such as college prep, honors,
gifted, and seminar programs. Such efforts would run counter to the view, prevaent in some
discussions, that a concerted effort needs to be made to iminate so-cdled socid promotions. OERI
should encourage and support a substantia program of research to understand the effects of
requirements to retain students on teaching and student learning, and to identify and andyze programs
that support learning by dl students when they dl progress normaly through grade leves, with
provisons other than retention made for the known variation in rates of academic progress by individud
students.

Condderably less evidence shows the benefits of heterogeneous grouping for high-achieving
sudents. Therefore, avital research question is. Do all sudents—previoudy low-achieving aswell as
previoudy high-achieving students—benefit from placement in heterogeneous groups? Do students from
white, middle-income families as well as sudents from low-income, ethnic and linguistic minority
backgrounds benefit from diverse learning settings? Because of the paucity of information on thistopic,
we need to examine the outcomes for high-achieving students as well as the outcomes for previoudy
low-achieving sudents in the same heterogeneous groups. Consistent with our conviction that education
serves democratic as well as economic godss, we recommend that research should examine psycho-
socid outcomes (such as an increased gppreciation for difference) as well as academic outcomes (such
asimproved performance).

The Generative Processes of Heter ogeneous Grouping. Research has shown that there are
beneficid outcomes of heterogeneous grouping, but much less is known aboout the processes that
contribute to beneficid outcomes. In particular, we need to develop a more complete inventory of



knowledge about effective practices for teaching academicaly chdlenging curriculain heterogeneous
groups. We dso need research to learn more about the types of teaching practicesthat are effectivein
diverse classrooms and the types of school organization that support learning in diverse environments.

Students transferring into academically demanding courses of study need academic supportsto help
them make the trangition. Homogeneous grouping creates cumulative handicaps for childrenin low
academic tracks. The longer students remain in low-track classes, the further they fal behind their peers.
Offering dl sudents an academically chdlenging curriculum presents difficulties because of the rangein
incoming student achievement. For example, requiring that al students take Algebral will present strong
skill-based chdlenges for sudents trandferring in from generd, remedid, or busness math. By contradt,
sudents from high tracks most likely will enter a course such as dgebra with the skillsto meet the
academic demands.

Programs that place previoudy low-achieving students in rigorous courses of study accompanied by
systems of socia and academic support show promise for improving the academic achievement of low-
income students. Puente and AVID are examples of such programs.”® They establish an “existence
proof” that previoudy low-achieving students can succeed in demanding courses of study. We need
more systematic information about the processes and principles that make such programs successful.

More specificdly, what are some of the teaching and organizational practices thet facilitate
previoudy low-achieving sudents success in academicdly demanding learning environments? Some
possible areas of inquiry are cross-age tutoring, the homeroom, the school-based building of socid and
culturd capita, the productive use of students “funds of knowledge,” and exposing the hidden
curriculum of the schoal. ™

Practitioners and researchers now need to collaborate to develop dternative strategies to promote
the cognitive and socid development of low-income students. Projects that combine programmatic
innovations with research that examines the processes of learning in heterogeneoudy grouped learning
environments can be especidly vauable targets of the kind of problem-solving basic research that is
recommended in Section Il of this report.

A Special Emphasis on Middle School, High School, and Community College. Most of the
research on heterogeneous grouping has been conducted in eementary schools. We need research that
concentrates on effective pedagogicd practices in middle schools, high schools, and community
colleges. A concentration on community college is particularly important because of its specid rolein the
lives of new immigrants, low-income students, and English Language Learners. The community college
connects these groups of students to the democratic concerns of society and gives them the tools they
need for economic success.

The education that new immigrants and low-income students recaeive in community colleges and
adult learning centers helps them take afirst step, but seldom many steps, up the ladder of socid and



economic mohbility. We need to understand why the trangtion from 2-year to 4-year indtitutions does
not produce more extengve socid mobility. Thisinvestigation will be vauable if it does not just focus on
the presumed limitations of 2-year indtitutions but turns attention to the ingtitutiona arrangements and
academic demands of 4-year indtitutions as they relate to the 2-year and K-12 sectors. For example,
the college entrance requirements that often drive the organization of the K-12 curriculum invite specid
attention.

Thisline of research is also important because the programs that “ untrack” previoudy low-achieving
students do help them improve academicaly, but they do not send them to the head of the class. For
example, the very successful Puente and AVID programs increase the number of Latino students
atending the Cdifornia State University, but they do not increase sgnificantly the number of Latino
sudents attending the Univerdty of Cdifornia (which has more rigorous entrance requirements).
Likewise, these programs increase the number of Latino students taking AP courses, but they do not
increase the number of Latino students passng the AP exam. These findings encourage research to
determine which teaching and organizationd arrangements sgnificantly improve the academic
performance of low-income students once schools have begun to undo their tracking systems.

Community Building. The mobilization of parent groups againgt educationd reforms such as
integration (particularly busing) and detracking (the imination of homogeneous grouping a the
secondary school level) suggests that school reform is more than just atechnical chalenge.” School
reform aso requires political and cultura change at the school and in the wider community.

We need to understand the interplay between the technical, culturd, and politica dimensons of
schooling. We know that educational professionals at every leve of the school system—classroom
teachers, principas, superintendents—need to support an academicaly rigorous curriculum for al
students. But the conditions and processes that lead educators to dter fundamenta cultura norms about
ability, learning asindividud “acquistion,” teaching as tranamisson, and achievement asindividudigtic
and compstitive are not known. How can teachers sustain new norms, and what effect do such shifts
have on access?

Likewise, we know that educators need to cooperate with families and community groupsto sustan
reform efforts. This basic observation leads to a more difficult research question: How can education
professonds build these dl-important aliances? The possibility of divisve cleavages among parent
groups based on socioeconomic status requires research attention. How can schools that work to
achieve equd educationd opportunity retain children from families used to having a competitive
advantage?

These issues also lead to congderation of how research on the education of low-income children
can be used to strengthen the community and the whole society. It is not enough to change or improve
individuas. We dso need to change and improve communities. If we change individuas only, their



motivation may beto “get out” of “bad” communities. It does not benefit society as awhole if we force
people to make a choice between leaving their communities and staying in them in order to be
successful. If, on the other hand, we improve communities, it matters less whether particular individuas
leave. Shifting our thinking beyond improving individuads and to srengthening communities requires a
very different research orientation. It requires looking at cognitive and socid outcomes for the
community and society aswdl asfor the individud.

[11.4. Summary

Our society isin acriticd trangtion in our thinking about the very meaning of public education. On
the one hand, we note an increasing recognition that sudents are afoca point of complex socid and
culturd forces, not abundle of psychologicd sates and traits. On the other hand, callsto privatize
education through vouchers and some charter school proposas threaten the idea that public schools are
asocia good available to dl students regardiess of their parents ability or willingnessto pay.

These issues create both chalenges and opportunities for research on the education of low-income
students and the transformation of research knowledge into usable educationd practice. In this report
we have said that the lives of low-income students are marked by criticad trangtions. Within schoals,
these include the transitions between courses of sudy or “tracks.” Outsde of school, these include the
trangtions between schooal, the family, work, and community organizations.

We have suggested that the research community has accumulated a sufficient body of knowledge
regarding some issues in the areas of mathematics, literacy, language development, and the socia
organization of ingruction. Therefore OERI can focus attention on developing appropriate strategies to
help practitioners gpply that knowledge in various contexts where children from low-income
backgrounds are taught.

We identified a second class of topics where there is strong potential for research advances of
importance to educational policy and practice. These topics include the sudy of complex reading tasks
(especidly above grade 3), a specid emphadis on writing, and more successful learning of mathematics
with conceptud understanding. These topics dso include learning in the indtitutiona gap between
schooling and other organizations, the academic and socid benefits of academically chalenging courses
accompanied by socid scaffolding, and language and learning in middle schoal, high school, and
community college. Findly, we must learn how to build strong communities.

Attending to these research agendas will hep Americans to build strong democratic conventions and
indtitutions and prepare low-income students for an increasingly competitive economic world.



V. TEACHERS PROFESSIONAL DEVELOPMENT
IV.1. The Pand’s Mission

The work of this panel was conducted under the assumption that teachers' professiona
development is related to reaching the god of high achievement for dl sudents. The pand was
concerned particularly with producing knowledge about the connection between professiona
development and improving education for currently underserved populations. Students living in poverty
and ethnic minorities have been historicaly underserved by American educationd inditutions and are an
increasingly large proportion of the student population. No one doubts that teachers will have much to
learn in the yearsto comein order to be successful in helping dl students reach high levels of
achievement.

Researchers and policy makers have learned from our previous lack of attention to teaching and
teacher learning. Hence recent federd, state, and private efforts to improve education are placing a
much greater emphasis on investing in professona development for teachers. We are politically and
economically poised to invest in teacher development in ways unlike previous reforms. But despite the
recent interest, our understanding of professiona development and factors that affect what teachers
learn and do is uneven and underdeveloped. Therefore our knowledge of the processes whereby it can
improve education is weak. Though researchers have learned a good ded in the past severd decades,
much more remains to be learned about the practice of teaching itsdf and what it takes to teach, as well
asthe kinds of experiences that enable teachers to develop the abilities, dispostions, knowledge, and
skills to do that work.

Given the current Sate of American education, the assumption that teachers professiona
development is related to reaching the unattained god of high achievement for dl sudentsimpliesa
related pair of assartions, illustrated in figure 1.

A. that a change in teaching practice can cause a postive change in sudent learning,
especidly for those sudents who do not now reach high achievement, and

B. that teachers professiona development can cause such achange in teaching practice.
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Accordingly, the study group’s report concerning teachers professond development is organized
around two key issues.

* how teachers effect student learning
» effects of teachers professonad development on teaching.

[V.2. What We Know and What We Need to Know

This section reviews research that has been done on each of the relevant issues and andyzes where
our knowledge breaks down, particularly with regards to connecting teachers professond devel opment
to working toward the goa of high achievement for dl students, without regard to ethnicity, gender,
language, and socid class. Thereis no neat package of research that bears on the topic of this pandl.
We have sought to become broadly informed about research on the relevant issues and we have
organized what we have learned in this section in terms of the effects of teaching on learning, teachers
knowledge and skill, teachers opportunitiesto learn, and teaching as professond practice. In the next
section, we cull from this diverse set of themes to ddlineate the research agenda that flows from
considering the intersections and gaps in what we know, and what we need to know if teachers are to
develop in ways that broadly improve learning for dl students.

We firgt examine what we know about the conditions under which a change in teaching practice can
cause a change in sudent learning. Although we recognize a consderable body of research on "teacher
effects,” we note that this research has not been easy to trandate into strategies for making al teachers
effective with al sudents. Some commentators attribute this "trandation problem™ to alack of attention
to teachers intentions as well asto their knowledge and skill. We aso observe that this research has
been weak in recognizing and describing variations in teaching activitiesin relation to variations in the
characterigtics of the particular setting in which teaching occurs, i.e. who the sudents are and what it is
those sudents are to learn. Welook briefly at research on teacher knowledge and skill, focusing on
how professond development responded to earlier research on ingtructiona practice and examining
work on teecher qudifications, particularly asit pertains to the problem of providing competent teachers
for underserved populations.



We turn next to research on school context for what it has to offer to our understanding of teachers
opportunitiesto learn. This research isthe most comprehensively related to the issues raised by our
pand's charge and leads us to adopt the theoretica framework of "learning in and from practice’ for
Stuating our recommendations. We then move to identifying the research problems arising from the
assertion that teacher devel opment can cause a change in teaching practice. We investigate what we
know about teachers professona learning as the individua and collective improvement of teaching
practice.

Aswe try to maintain the connection between teacher learning and student learning. we observe that
research on teacher learning has focused primarily on the acquisition of kills, dispostions, and
knowledge with little attention to how these play out in what teachers do or in what students learn. We
adopt the pergpective that teaching is a complex practice and consider the continuous learning of
teaching across the teacher's career as an integrd part of that practice. We review what is known about
learning in practices such as teaching, with particular atention to the role that professonad communities
play in such learning, Snceit isin such communities that norms of practice are established.

How Teachers Effect Student Learning
Research that links teaching with learning is the ultimate god of what teachers do and the
development of the profession.

*  What do we know about the connections between what teachers do and what students learn?
*  Where does that knowledge break down in decoupling school success from race, ethnicity, gender,
and socid class?

The Effect of Variations in Instruction. Researchers have identified some unusudly effective
teachers, asjudged by their students' gains on standardized tests, and noticed that their practice seemed
very different from their less effective peers . More effective teachers plan lessons carefully, sdect
gppropriate materids, make their gods clear to sudents, maintain abrisk pace in lessons, check
students work regularly, and teach materia again when students have trouble learning.”” Teachers of
this sort have coherent strategies for ingtruction and deploy lessons, books, and other resourcesin ways
congstent with the strategies. They believe that their students can learn and thet they have a
responghbility to help. They have definite objectives and organize ingruction to achieve them. Though
often traditiona and didactic, these teachers lessons are well thought-out, well organized, and
appropriately paced. Typicdly these teachers use conventiond tests and texts as part of awell-crafted
drategy to improve children’s learning.

Less successful teachers do not have coherent strategies for ingtruction and deploy resourcesin
scattered and inconsistent ways.” They have vague or non-academic objectives, and their lessons are
disorganized and not well thought-out. Classroom work typically is badly paced, and teachers do not



regularly check to see how students are doing—and even if they do check they do not make many mid-
course corrections to accommodate students' responses. Teachers of this sort do not exert themselves
to make educationdly fruitful connections with sudents, many act as though they believe that their
respongbility isonly to “present the materid” and let sudents get it if they can. When such teachers
work with children from disadvantaged circumstances, they often act as though students can handle only
watered-down instruction.

Others have looked at how time spent on ingtruction affects learning.” Considered in isolation, time
is not a potent or consigtent influence on learning. One reason is that measuring the time that teachers
gpend teaching something does not necessarily reflect the time that students spend studying it. The
important point concerns the relations among how teachers organize ingtruction, what tasks students
perform, and actud learning. What counts for learning is how teachers and sudentsfill time. Some
researchers have objected to some of this work, partly on the grounds that the criterion of effectiveness
was sandardized test performance. Though such tests do offer alimited range of assessment
possibilities, thereisincreasing evidence that the tests measure things that predict students' successin
school. No less important, research can systematically connect professiona practice with sudents
learning, and such connections are crucid to the improvement both of practice and learning. It is
possible to define and measure teaching and learning tasks, to observe the extent to which they are
related, and to probe their effects on academic learning. Such knowledge of effective practiceisin
principle be an important eement in teacher development.

Teachers' Knowledge and Skill. One outcome of research on effective teaching (unintended by
those who conducted it) was for reformers to assume that if teachers did not teach effectively, it was
because they did not know what was effective. Knowledge for teaching was equated with knowledge of
research findings, and teacher learning was consdered a“ skill transfer problem.”

Both research on teacher learning and teacher devel opment practice were dominated by a skill
training paradigm for many years. Coaching emphasized expert demongtrations and feedback on
teacher practice. Later developmentsin the model—especidly those centered on peer coaching rather
than expert coaching—placed greater emphasis on teachers opportunity to engage in problem solving
and to talk a length about their interpretation of practice. The eventud introduction of “cognitive
coaching” as aterm may reflect the growing influence of research on teachers' thinking, beliefs, and
judgments.

A very different approach to research on teachers knowledge and skill gppears in the literature on
teacher qualifications. Knowledge was seen as forma education: how many courses have been takenin
what areas? Standards for what teachers need to know and be able to do to enter teaching and to stay
in the professon are incong stent across states and districts. Hundreds of studies have shown that “fully



prepared” teachers are more effective than those who are unqualified.® Schools that serve the poor
and students of color have a disproportionate number of “unqudified” teachers.

A third approach to research on teachers knowledge and skill has come with a recent wave of
attention to teachers “subject matter knowledge’ or lack thereof. Centra to the conception of teaching
as a practice that requires knowledge of subject, instructional method, students, and how they learn is
the notion of pedagogica content knowledge—the specific knowledge of how to teach particular
subjects. Research on the acquisition of subject teaching knowledge has developed rapidly. Studies of
what teachers do and do not know about mathematics, history, science, and the like have been judtified
on the assumption that “you cannot teach what you do not know.” But none of these studies looks
ether at what teachers do differently depending on variaionsin their subject matter knowledge, nor on
whether sudents' learning isindeed affected.

Intentionality. Relating research on teacher effectiveness and attention to teachers' knowledge and
skill neglectsthe crucid gap between knowing what to do and doing it. A distinction between
knowledge of what makes teachers effective and knowledge of how effective teachers teach is useful. &
A recent line of work on teacher effectiveness focuses specificaly on teachers who are successful with
African-American children; it found that they have many of the same qudities as the successful teachers
in the older "teacher effects’ studies and they have the will to succeed with African-American students.®
Additiondly, culturdly reevant teaching methods chdlenge students intellectudly by teaching to the
highest standards, not the lowest common denominator; provide ingtructiond “scaffolding” so that
students can move from what they know to what they need to know; make ingtruction the foremost
activity in the classroom; and are constructed out of thorough knowledge of both the sudents and the
subject matter. These-teachers teach in away that intentiondly includes dl sudents. Thisincusveness
requires us to consder teaching as requiring more than a bundle of technical skills—it aso demands
mord commitment and the ability to act on that commitment.

Differentiating Successful Teacher Practices According to What Sudents Are to Learn.
Teaching different subjects (like mathematics and socid studies) has some eements in common, but it
a0 has sgnificant differences, and the differences become more evident as the content becomes more
complex.®® What teachers need to do aso differs depending on the nature of the learning goas for their
students within a particular subject. If students are to learn to repeat what they have read or heard,
teaching is one kind of work. If they areto learn to read atext and use what they have read to solve a
problem, teaching is another kind of work. Teacherswork in a particular indtitutiona context; they must
reference their ambitions for students to the digtrict curriculum and other eementsin the environment.
They must think and act srategicaly as they face competing priorities and demandsin their effortsto
engage sudents with atask. Thinking about where students might go in an academic domain involves



gathering evidence about where students are. Weighing where sudents are involves understanding the
variety of ways in which students may display knowledge.

We have come to expect al studentsto learn to more rigorous academic standards than have ever
been st in the history of this country.®* Teaching K-12 students powerful academic skills, knowledge,
and dispogitions, and teaching them so that al students are able to perform to uniformly high standards,
is complicated work. Even when teachers have high levels of appropriate knowledge, it is hard to teach
classrooms full of students, especialy when the students do not come to school dready disposed
toward intellectud work. Existing research on the effects of teaching practices hasllittle to say about the
particular sudent learning god of “achieving high literacy.” The standardized tests used as a measure of
learning were not designed to measure the kinds of problem solving and communication skills that we
now expect sudents to acquire. But even more important, given the purpose of this report, isthat none
of this research, even the most recent work on teacher intentionality, gives us much indgght into what it
takes to do effective and successful teaching with diverse populations of students or how teachers will
acquire what it takesto do it.

Contextual Factors and the Effects of Teaching. Moving out from the practices of individud
teachers to the settings in which they teach, we find additiond research that tells us “wha matters’ to
student success. It is relevant here because it attends not only to what teachers know and do as
resources in producing student learning, but to the context in which they work. Much of thiswork has
compared schools. Some schools have produced unusudly large achievement gains, and it would be
useful to identify what digtinguishes them from run-of-the-mill schools for what we can learn about
contexts for the improvement of teaching. Researchersin thistradition have tried to identify how the
context of teaching might change teaching practices in ways that affect sudent learning.

We are beginning to understand that what mattersis how teachers make use of contextua factors
to support their efforts to improve their practice. Thisisamagjor step beyond seeing the context as an
independent dement that either supports or interferes with student success regardless of what teachers
do.

Faculty in unusudly effective schools share a vision of the purposes of ingtruction, agree that their
school’ s purpose is to promote students' learning, and believe that they are responsible for helping
sudentsto learn. Principas offer strong leadership, and teachers have a strong commitment to students
academic success. They dso have the ability to monitor students’ learning.®

Critics have pointed out crucid problems with this line of work, including inter-annud variation in
effectiveness as well as problemsin reasoning from schools with unusudly high performance to more
ordinary schools. Studies have focused dmost exclusvely on dementary schools and did not take
account of the organizational differences between primary and secondary schools.®



Nevertheless, some characterigtics that distinguish effective schools have been identified. In one
sudy, more effective high schools were more likely to have teachers who shared a commitment to thelr
students academic success and believed that they had an obligation to help students do s0.¥” More
effective high schools are likely to be smdler and small schools seem to increase the probability that
academic communities with high expectations for al students can be constructed.®® Effective high
schools establish and maintain communities in which students and teachers take respongbility for each
other, academicdly and socidly. Students are likely to study the same curriculum, for thereislittle
curriculum tracking in smdl schools. Students in such schools had higher achievement, and it is
especidly noteworthy that achievement differences between advantaged and disadvantaged students
decreased over the high school years. Typicd secondary schools are much more fragmented and
anomic. Teachers, saff, and students in these weaker schools share no common vision of ingtructiona
purposes, no common commitment to sudents' success, and no common curriculum. Teachers and
sudents have little contact outsde of class, the schools have low morae, and achievement differences
between advantaged and disadvantaged students increase over the high school years.

Aswadl as schoal sze, class size seems to affect learning. Evidence suggests that 25-30%
reductions in dass size produce subgtantia gainsin student learning growth, other things being equal .
The effects of class sze could be produced in two somewhat different ways. Students could benefit
because smdler classes provide teachers with better opportunitiesto use their existing knowledge and
skills—more time to spend with each student, more opportunities to read students' work, more time to
prepare, and so on. Smaller classes could also enable teachers to learn additional knowledge and skills
on their own, which would enable them to further improve their teaching and their sudents' learning.
Teachers could turn things that they dready knew to better advantage, rather than learning dramaticdly
new ingructional approaches.

These speculations about school Sze and class Sze as contexts not only for student learning but for
teacher learning suggest that the work of teaching is made more or less difficult by the resourcesthat are
avallablein the context. Ingtead of changing what teachers know, we might try to understand what
resources could be made available for their learning to improve their practice. Although research on
school sze and class sze begins to identify what some of those resources might be and how teachers
can use them to improve student learning, many contextua factors remain to be examined. What is at
issue hereisthe interaction of teacher and context that supports teachers capacities for learning what it
takes to do their work.

Focus on Teaching asa Professional Practice

Teaching isasystem of activities, performed by people with knowledge, skills and beliefsin
contexts. What teachers do requires figuring out how to use what they bring to the classroom, what their
students bring, and the resources available. What we don’t know from research on context is how



changing the circumstances of teaching would affect what teachers actudly do under their new
circumstances to have adifferentid impact on learning. In order to relate changes in teaching to
professond development and the improvement of student learning, we argue that teaching should be
represented as a dynamic, interactive, and context-related practice.

Characteristics of Competent Performance. Many research findings emphasi ze that successful
work in practices like teaching involves flexible, intdligent improvisation, especidly in the congtruction
and maintenance of the socid interactions that are crucid in work activities. Socid psychologigts have
shown that the “task demands’ of improvisational work entail systems of skills and knowledge to be
integrated in action rather than decomposable subsystems that can be mastered one at atime and then
used independently in practice.® In solving complex problems, it is mestering the relations among
subsystems, including action scenarios as well as culture, identity, norms, and the like, that condtitutes
competent performance.®* Some have argued that the proper unit of analysis when we are looking at the
relationship between knowledge and action should be joint socidly mediated activity in acultura
context.*> We are attracted to this formulation of the relationship between knowledge and action
because it hepsin explaining how teachers will to have dl students succeed is shaped by the norms of
his or her professonad community and can be relaed to effective action in teaching dl students.

The fundamentd characterigtic of action and thought in complex practicesisthat they are not
isolated from one another. Knowledge builds on whatever the practitioner brings into the work. Even
when work is routine, merely amatter of carrying out a set of procedures and rules, engaged
participation is a continua process of reflective inquiry. Practice involves knowledge in action that
responds to interactions across problem domains. The demands of context cannot aways be predicted
in advance. Successful work integrates both planning for learning and negotiating learning in the
performance of the work.

Implications for Knowing and Doing the Practice of Teaching. Smilar arguments about what
knowledge isfor the practice of teaching in particular echo through alarge body of work on teacher
cognition.** Commonly “improvisation” is used as a metaphor for the work of teaching, especialy
teaching that aims to engage students in sophisticated problem-focused work.** Teaching, especialy
teaching that responds to differences in student characterigtics, requires constant on-the-spot analys's
and learning in context. Highly scripted ingtructiond planning and execution are associated with more
rigid patterns of student behavior in class.

Thiskind of knowing-in-action has been called “ strategic knowledge,” and it is distinguished from
propositional knowledge and case knowledge by needing to be created in the particular circumstances
of practice. It obvioudy cannot be created outside and carried into the context—it must be grounded in
the practice of teaching.



We know little about either how teachers come to be able to use such strategic knowledge or
about how they might learn to use it. These are essentia areas for research. We do know, from
anayses of knowledge use in other professions, that it is not productive to treat strategic knowledge for
teaching as a collection of discrete knowledges and skills applied todiscrete tasks.” Accomplished
professond practice is more usefully consdered to be a system of actions that must be performed
intentiondly and coherently.

Even if we had arich understanding of the task demands of teaching complex academic practices to
diverse populations, we would still be only part way toward ensuring that teachers know how to do
these tasks systematicaly and coherently. Elements of the system we need to understand include:

Fguring out what students know

Panning and rehearsing for and reflecting on teaching

Sdecting and usng materia S'tasks

Arranging the physicd environment

Congructing relations with and among students

Edtablishing and maintaining a socid learning environment

Working and communicating with other adults (parents, colleagues,
adminigtrators)

Managing the teacher’ s time, organization, record kegping, communication
Managing classroom routines and time

Doing successful teaching involves the ability to use knowledge and skill to perform and integrate
these elements of practice—not only knowing when to use them but knowing how and intending to
make the effort. Research on teacher devel opment needs to investigate both how these systems of
action function in teaching to promote student learning, and how they are acquired by professonds.

The Role of Professional Learning in Teaching. Changes in teaching practice will not happen
unless teachers have opportunities to learn to practice their professon responsibly. This means that
research needs to examine not only how teachers can learn to improve learning for al students, but how
teaching can be organized to make professond learning an integrd part of itsfabric.

Policy, curriculum, improved subject matter knowledge, additiona resources, and sdary incentives
have al been known to “change teaching,” but we have little understanding of the mechanisms by which
these interventions bring about improvement in teachers strategic knowledge. As catalysts for change,
these interventions are dways filtered through teachers, individualy and as a professon.

We do undergtand that the norms of communities of professond practice can symie efforts to
educate teachers to teach differently. The assumption that professionals get trained for their work before
they start, and then just do what they have been trained to do, isfase. People dwayslearn in ther



activity, however it isarranged. But their learning does not necessarily develop the complex abilities
needed for effective practice. Instead, people can develop Strategies of coping superficidly with the
requirements of work without persond engagement in the activity. For example, teacherscan learnin
practice not to expect dl sudentsto achieve to high sandards. We must figure out how to organize
practice to produce the more desirable outcome of high expectations for al and the sense of efficacy
that accompaniesiit.

Aswe argued above, teaching entails complex problem solving in particular contexts. Teachers do
not form their expectations of sudentsin isolaion, and thusthey do not “learn” to teach students from
racid, ethnic, and linguigtic minoritiesin isolation. The research on the characterigtics of effective schools
cited above suggests that the will to succeed with dl students is strongly influenced by the kinds of
interactions teachers have with their students and their professiona peers. Research focused on teaching
as a professon would thus recognize the importance of teachers participation in professona
communities and provide better understanding of the ways in which collegid interactions support the
continued learning needed to strengthen teaching practice® These communities are, for better or
worse, powerful settings for professional development and for teacher education, even at the preservice
and induction levels. Participation in a successful community of practice provides career trgjectoriesin
which individuas build professond identities.

The Effect of Teachers Professonal Development on Teaching

A broad look a what is known about teaching and how it affects students learning led us to focus
on teaching as professond practice. If we regard teaching as professond practice, how can teacher
development affect what teachers do and thereby improve what sudents can learn? We focus more
pointedly here on what is known (or not known) about a set of related questions:

»  Under what conditions can the teaching profession support the kind of learning that would enable
changesin practice toward achieving the sudent learning gods we have identified?

» What isentaled in learning how to teach, given that teaching involves not only skill and knowledge
but the will to succeed with dl students and the ability to congtruct actionsin response to the
context?

*  What do we know about contexts and pedagogies of teachers professona development as it
relaesto learning the work of teaching—thet is, what is entailed in teaching how to teach?

»  Where does our knowledge in each of these areas break down in decoupling school success from
race, ethnicity, gender, and socid class?

Lack of Opportunitiesto Learn In and From Practice. One crucid factor in the falure of reform
has been arepeated lack of opportunity for teacher learning. In the curriculum reforms of the 1950s and
1960s, the kinds of “training” offered to teachers afforded few opportunities to learn to use the new



materias. The same gppears to have been true with the many new curriculathat NSF and other agencies
have sponsored since that time, and with recent efforts at standards-based reform. Whether effortsto
improve schools have succeeded or failed, they rarely include attention to the demands they place on
teachers or to what happens in the daily work of teaching to contribute to their success or failure. But
when teachers have had opportunities to learn what the reforms require, we observe that they have
responded much more congtructively. Almost no research exigs that can give usinsght into what and
how teachers learn from practice or how practice could be organized to provide greater opportunities for
teacher learning.

Mog professond education is digoint from professiond practice in public education. A persstent
problem of teacher education and professiona development isthat teachers often cannot use the ideas
they learn, or that they find the subject matter irredlevant. No matter what gets emphasized in teacher
education or what kind of indtitutiona structure exists for professona development, skills, knowledge,
and digpostions are taught in isolation from the settings in which they must be used, thereby setting up the
problem of “trandfer.” Sometimes alack of support is blamed for the lack of transfer of what teachers
learn.

Although both relevance and support may be crucid to overcoming the digunctures between
professona education and teaching practice, there is dso growing evidence that these gaps arise asa
consequence of the complexity of using knowledge in teaching.”” Learning more about discrete
mathematics, for example, does not necessarily enable teachers to notice, interpret, or use children’s
ideas about counting; learning more about the role of interpretation in understanding literature does not
necessarily result in teachers designing lessons that engage students in interpretive activities; learning
about the characterigtics of different ethnic and racia groups does not change the way teachers teach
students from those groups.

Four categories of professional interaction appear to support learning in practice® First, teachers
and adminigrators in successful schools are more likey to talk about teaching practice. Taking about
teaching practiceis digtinct from talking about teacher characterigtics and failings, problems with students
and their families, and the demands of society on schools. Rather, it is concrete and focused. Second,
teachers in successful schools observe colleagues teaching and provide feedback and critique. Third,
these teachers plan and design curriculum and lessons together. Fourth, these teachers actively teach
each other how to teach, taking on leadership roles during in-services. Teachers need time for guided
cycles of collaborative condderation, communication, reflection, and action. Peer coaching has proven
successful, but it must center on curriculum and ingtruction, and the specific focus of the coaching
sessions must emerge from the teachers: own contexts.™

Limited Appreciation of Changing One's Practice On the Individual Level. The smple mode of
learning to teach that has dominated both the design of teacher education and the conduct of research on



teacher change is that knowledge goes in during teacher education and professond development and
then comes out to be used in classrooms.™® Conventiona schooling, from kindergarten through college,
teaches us that knowledge is lodged in textbooks, experts, and people with more experience. It comesin
the form of rules, definitions, and facts that are to be remembered, practiced, and gpplied. Being agood
learner means learning the rules well and gpplying them appropriately.

Such assumptions about learning are a odds with what we know about the role of knowledge in the
adtivities of teaching.’®* We rgject the notion that being able to teach competently transfers easily from
one context to another. If teaching is complex in the ways described above, we cannot just do research
on the activities of successful teaching of “high literacy” to diverse student populations and then deliver
wha we learn in the form of courses or workshops. Congtructing action in the context in which
knowledge needs to be used is an essential aspect of teaching,’® and one must be atentive to the
consequences of action and prepared to make speedy shifts of direction. When an appreciation for this
kind of ddliberate action is absent, the connection between knowing and doing is truncated to the
“gpplication of theory to practice’ or the enactment of learned technical skills'® It is not professiona
development.

We need to know more about conventiona expectations so teachers can learn to share the
respongbility for solving the problems of practice. We have learned from research in other nations that
thisview of learning to teach is not internationdly consgstent. Recent research in and from other countries
suggests that teachers work and thelr professiona cultures can support learning in professond
practices.!®

The TIMSS case studies make the connections among schoal cultures, professond devel opment,
and teacher enhancement very clear, for there gppear to be important differences in school culture,
particularly around the ways in which teachers come together and the degree to which this collaboration
supports teachers learning in and through practice.’®® 1% 7 Further research can elaborate on these
idess.

Limited Appreciation of Changing Teaching Practice On the Institutional Level. Indl, dmost
1300 public and private inditutions prepare teachers. Although about athird of them—modtly large
public universities—prepare three-fourths of the teachers, the Structure of teacher education programs
varieswidely. The variation is multiplied when one looks at program structure. Some teacher preparation
occurs at the undergraduate level as part of either afour-year bachelor’ s degree program or afive-year
program; some teacher preparation occurs at the post-B.A. levd, as afifth-year program. Some
programs comprise dternate routes to certification. Most of these am to recruit non-traditiona students
with degreesin other fields.

Professond development for practicing teechersis yet more diffuse. Teachers enroll in master’s
degree programs, earn continuing education credits, and take or are “delivered” a noncoherent



“program” of study (“program” isamisnomer in this case). The “ staff development industry” isavast
enterprise, with many different kinds of organizations, inditutions, groups, and individuas sponsoring
opportunities for teachers. These offerings are not coordinated in any way, and teachers histories
comprise experience with awide assortment of disparate activities. Teachers opportunitiesto learn are
fragmented and superficia, and they often have little effect on practice.

Instructors and teacher developers, too, compose no homogeneous group. Although we tend to
think of faculty in schools of education when we spesk of “teacher educators,” prospective teachersin
fact gpend more time in dasses taught by faculty in the arts and sciences than by faculty in education
departments. Thisis no smdl influence on progpective teachers devel opment.

Although multiple sysems exist for licenang or certifying classroom teachers, with more or less
atention given to teachers ability to teach effectively, there are no such requirements for becoming a
teacher educator. The most common route to this career in higher educationisaPh.D. or EA.D. in
“Curriculum and Ingtruction” or one of the foundationa disciplines, and the degree programs rarely
include experience in classroom teaching. Providers of professonad development are even more varied
than preservice teacher educators. Certainly, one form of teacher development is till taking courses at
colleges and universities, but there are dso amyriad of “workshops’ of shorter and longer durations, in
and out of the school system. Although no one knows whether teachers of teachers are prepared to
support teachers learning in practice as we have described it here, the evidence suggeststhereisa
serious deficit in this area. We know little about what successful supporters of teachers do, and we
know even less about how they learnto doit.

Learning in Communities of Practice. Aswe noted above, research has identified some school
Settings where teachers can take professona responsihbility for improving ther practice with dl students
and make a particular commitment to students from traditionally underserved populations’® This
research has done far more to illuminate the school as aprofessona community than to show precisay
how schools actudly achieve differentia effects on students. General staff cooperation and morde have a
weak relationship to student experience and achievement, and strong professona communities can
condgtrain teacher learning and success with al students aswell as promoteit.® What makesthe
difference is whether the culture of practice—bdiefs, norms, and organizationd policies—engenders high
or low expectations for the success of dl sudents and encourages or discourages teacher learning and
collective responsibility.**° Collaboration around the tasks of teaching also seems to improve student
learning.

Research has steadily converged on the importance of teacher learning communities and, at the
sametime, on the rdaive difficulty of cregting and sustaining those communities that are successful in
enhancing the impact of teaching on student learning.™* A “teacher learning community is not smply the
collection of good and committed teachers,” but a group that develops collective expertise by



employing problem-solving, critique, reflection, and debate™? Asthe prior studieswould lead usto
anticipate, however, such practices fly in the face of traditiona norms of professond practice. Typicaly,
frustrated teachers must work in professona environments with powerful norms of privacy. They are
lesslikely to be chalenged about outdated assumptions about practice or students and also are less
likely to recelve support for trying something different. As a“target population” they present specid
challenges for those who would seek to educate them and for scholars who seek to understand how
teacher development can improve school achievement for dl students.

IV.3. Proposed Research Priorities

The research program we recommend is designed to inform our thinking about this set of assertions
by invedigating:
» Paticular kinds of teaching practice, namely how teachers might teach poor and racidly and
ethnicaly diverse sudentsin K-12 schools so that they achieve high academic sandards
» How those practices can be learned
* How schools can smultaneoudy support learning by dl teachers and by dl students.

If teachers professona development and improving student learning in currently unsuccessful

schools are to be connected, learning to teach within the context of professiona devel opment would:

» Besdtuated in the activity domains of teaching, i.e., in how teachers do their work

» Beheavily influenced by the kinds of teaching that teachers are learning and the kinds of students
they are teaching.

» Beatentive to differences among school subjects aswdl aswithin subjectsin terms of the level of
learning expected.

Research could support professona development by:

» |dentifying the types of activity involved in teaching K-12 students in particular classroom settings

* Invedtigating whet it takes to teach effectively with activities of each of these types when the sudents
livein poverty or are from ethnic, racid, and linguigticaly diverse communities

* Invedtigating how teachers learn to teach well with these types of activity—i.e., how teachers
throughout their careers develop the abilities to do thiswork

* Invedtigating what it takes to teach professondsin the various inditutiond organizations in which
professond development occurs—i.e., identifying the activities that teach teachers to be masters of
ther practice when thelr sudents live in poverty or are from ethnic, racid, and linguidticdly diverse
communities

* Andfindly, examining how those who support the professona development of teachers might learn
their practice.



We propose research that takes account of what we know about the relationship between research
and practice and takes advantage of current reform efforts. We emphasize an approach to research that
is sendtive to teaching and learning at three levels: K-12 classrooms, teacher development, and training
of teacher educators.

Use Existing Reform Effortsfor Research on Teachers Professional Development

Though the gpproach to research we have outlined -- beginning with identifying effective teaching
activities and moving to how teachers learn those activities and then to how teacher developers might
support that teacher learning -- has a neet linear logic, we do not think that research hasthe leisure to
proceed one step a atime. Timeis short for many American children. And Americais populated with
an extreordinary variety of efforts—large and smal—to improve teaching and learning. Some of these
effortsare “ordinary” in the sense that they are part of the continuous stream of new ideas that enter
schools regularly. Others are extraordinary, in that they represent large-scale efforts to change how
ingtruction is ddivered. Both types of reform offer unparaleed opportunities to learn about teaching and
professond education by capitalizing on contemporary efforts to improve them. One keystone of the
gpproach to research that we propose isto use existing efforts to reform/improve teaching and learning
to learn more about the issues above. These efforts can be treated as hypotheses about what will work,
what will make a difference.

Each of these kinds of reform is an opportunity to create alearning context for teachers, that is, a
context for learning practice Stuated in practice itself. We suggest focusing on what can be learned in
each setting about ways in which teachers are or are not able to use those contexts to learn to succeed in
teaching dl children. In both “ordinary” settings and settings where subgtantia reform efforts are under
way, research is needed to investigate:

» what place learning a particular kind of teaching practice—namely, what it takesto teach dl sudents
to achieve academic success in K-12 schools—has in the conception of reform

» whether practitioners are supported in reconfiguring what their practice is about

» what mativation/incentives for change exist in the teaching practices that are being learned

» where teacher learning takes place (in the classroom and not) and what pedagogies support teacher
learning

» what iseffective across ateacher’s career.

In order to investigate these questions, researchers would need to:

* identify practicesthat am to teach children and adolescents living in poverty and from ethnic, racid,
and linguigticdly diverse communities to learn powerful and usable academic skills, knowledge, and
dispogtions



» deveop systematic methods for investigating teaching practice and teacher development in reform
gtes

» develop waysto represent teaching practices and useful concepts, frameworks, and language that
link teacher development, what teachers do, and what students learn in particular contexts

» create/desgn (experimenta) dtes where teaching and teacher devel opment can be undertaken and
investigated in systematic ways thet link teacher learning with student learning but that are not
possible to investigate in exidting Stes.

Exiging stesfor research could include:

1. Reform programs aimed at structura and culturd change in schools and systems. These improvement
efforts focus on various dements of the large structure or overarching culture of schools and systems,
on the assumption that changing globa features of schools and sysems will create change in teaching
and learning. They include changes in gandards and incentives, changesin schools curriculum,
culture, and ingtruction; resource changes like class Sze reductions, fiscd supplements for high
poverty schools, and reformsin the professona culture and organization of districts.

2. Changesin the content and media of K-12 ingtruction that are intended to change student learning.
This set of improvement efforts focus on various dements of the ingtructiond infrastructure of schools
or sysems. The assumption seemsto be that changing that infrastructure will creete new
opportunities for teachers to ingtruct or/and for students to learn. Examples include new curricula,
new classroom participation structures, and new educationd technologies.

3. Reform programs aimed toward changes in professond education across teachers careers. Reforms
intended to change teachers education and learning may or may not change teaching and learning in
schools. Examples include courses using multimedia materias and written cases to Stuate
professona learning in practice, professona development schools, and other school-based teacher
development programs.

4. Reform programs aimed toward changesin professiond roles, respongibilities, and organization. These
may be intended to change influence, incentives, or professond culture and thereby to improve
teachers knowledge and effectiveness. Programsinclude local school restructuring; creetion of
mentor roles; internd role differentiation (teachers who become part-time professona educators) in
both professona devel opment schools and teacher research collaboratives.

Because few reforms are designed to link teacher development, teaching, and student learning,
researchers may aso need to design experiments to test new hypotheses about how these practices may
be linked.



Take Account of What We Know About the Complex Relationships Between Resear ch and
Practice

In the conventiona modd for relating research to practice in education, researchers produce
“knowledge’ about learning and teaching (AKA “the knowledge base’), and teaching changes as
teachers put “it” into practice after they are taught “it” by teacher educators across the span of their
careers, from presarvice to retirement. Given what has been learned in research about the nature of
complex practices and about the nature of learning, we regject these conventiona notions about the
relationship of research both to K-12 practice and to teachers professona devel opment.

Drawing on the analysis of how work proceeds in the natural sciences discussed in section 1
above,™* we suggest that the possible relationships between the production of scholarly understanding
and changes in teaching and teachers professona development can fal into three categories:

1. scholarly inquiry that investigates phenomena for the purpose of producing explanatory understanding
(e.g., Bohr in science, educationd researchers who observe and compare what happens when new
sandards are introduced in different districts and create explanations of the variation related to
avallability of resources)

2. practica inquiry that produces solutions to immediate problems (e.g., Edison in science; staff
devel opers who figure out how to use newly available classroom videos in teacher devel opment)

3. scholarly inquiry that investigates phenomena to produce solutions to immediate problems, thereby
a0 producing an understanding of those problems and how they are solved (e.g., Pasteur in
science, researchers and teachers who work collaboratively to create a new cross-age organization
for ingruction and investigate what hgppens when it is implemented).

Asisdiscussed in Section 11 on Strengthening Research Capacity For Improving Education, the
relationship between research and practice needs to be restructured, this restructuring is particularly
relevant to the notion of strengthening professond communities of practice in teaching. Important
research on teacher development can be done a the leve of building scientific theory, at the level of
practica inquiry, and in "Problem-Solving Research and Devel opment Federations.”

Attend to Teaching and Learning at Various L evels

Investigating the causa connections from teacher professond development to teacher learning to
teaching practice to sudent learning implies that we must pay attention, in dl of these settings, to three
different levels a which teaching and learning occur:

» K-12 classrooms where students learn to do academic activities competently
» sdtings where teachers learn to do teaching activities competently



Settings where people who support the professond learning of teacherslearn to do the activities
involved in teacher development competently.

Often we think of the problems of teaching and learning as Stuated soldy in K-12 classrooms. But

our focus on teacher development requires us to pay attention to problems of teaching and learning at
these other levels as well. Because teaching and learning at the leve of professond development have
K-12 teaching and learning as their focus, we must attend to them smultaneoudy. We are thus
concerned with three different learner populations and three different teacher populations.

We must pay attention to a particular population of learnersin K-12 schools (their characteristics
are given by our charge).

We must aso pay attention to the particular population of teachers who teach these students, in their
role as learners of teaching.

We cannot ignore the people from whom these teachers can learn or those who will support themin
learning how to provide teacher development.

We are dso concerned with three different “contents’ to be taught and learned. (N.B. Context and

pedagogy matter within each kind; we do not mean to suggest that these contents can be genericaly
identified and ddlivered by teachersto learners. See section on context below.)

In the K-12 classroom, the content to be taught and learned involves high achievement in reading,
writing, Speaking, mathematics, the socid and naturd sciences, and the arts that are taught in school
In the places where teachers learn their practice (i.e., professond development settings), the
content to be taught and learned is the activities involved in teaching the academic practicesto K-12
learners (including the ability to perform those academic practices)

In the setting in which teacher educators learn, the content is the activitiesinvolved in teaching
teaching practice to teachers (including the ability to perform those teaching practices)

And, findly, we are concerned with three different levels of organizational/ social/ institutional

context in which teaching and learning take place. How teaching and learning happen differs depending
on what isto be taught and learned.

K-12 schools and classrooms where teachers and students negotiate whet isto be taught and
learned and how it is done

classrooms, schools, and school digtricts in which teaching, learning, and what is to be taught and
learned are negotiated by teachers and those from whom they can learn their practice (induding
teachers learning by themsdlves, as well aslearning from other teachers and resource partners)




» placesinwhich teaching, learning, and what is taught and learned are negotiated by those who
teach teachers and those from whom these “ teachers of teachers’ can learn

The dements worthy of our attention at each of these levels are summarized in figure 2. By
portraying the “ contents’ of K-12 teaching and learning, teachers teaching and learning, and
professond developers teaching and learning as nested in this way, we must observe two cautions: (1)
The content that must be learned is not a tatic, generic package that can be delivered to each setting
and used there. At dl levels, contexts and resources matter to teaching and learning. And (2) Theroles
and people who enact them are digoint. Teachers can be teacher educators or researchers, researchers
can be teachers or teacher educators, teacher educators can be teachers or researchers—the focus
hereis on the different practices a each level and the contents of these practices, not on people and
their formd titles or roles.

Because we regard what students do in K-12 classrooms as complex academic practices and we
regard teaching as a complex practice, we must recognize that both school |earners and their teachers
engage in some form of inquiry asthey do their work. In practice, learning is active engagement with
problems, not passive reception of knowledge skills and dispositions. In the figure, who the learners are
and who the teachers are gets muddier as we move out from the center. K-12 teachers engage
samultaneoudy in teaching children and adolescents and in learning, and as learners, they engagein
inquiry—or research on teaching—as well.
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IV.4. Conclusion
In this section, we have attempted to create a different vison of what teaching can be. It entails
taking respongbility for one's own and the professon’s learning. We argue that educationa research can
support thisvison by:

1. Focusing on studying the practices of learning to teach and the practices of teaching, given wha we
have said about what needs to be taught and learned.

2. Looking specificdly at practices of learning and teaching this kind of teaching where the student
population is particularly underserved and where the learning god is high achievement in reading, writing,
gpesking, mathematics, the natural and socid sciences, and the arts that are taught in schooal.

3. Formulating and examining hypotheses about how to make the learning aspect as it occurs in teaching
progressively productive -- how to arrange the activities of the practice in away that either impedes or
supports continuous professond learning.

4. Investigating how there can be learning that improves practice in Stuations other than those in which
the practice occurs.

5. Clarifying what could be meant by teaching in and from practice in different types of activity that are
involved in the practice.

6. Investigating characterigtics of teachers learning throughout their careers.

If we take serioudy the notion that teaching isthe kind of practice that requires systemic rather than
segmented knowledge for itsimprovement, and that acquiring that knowledge is the responsibility of
both the profession and those who inhabit it, we cannot limit ourselves to research on the effects of
improving teachers knowledge and skill on student learning outcomes.
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