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TEACHER EDUCATION AND READING INSTRUCTION
Executive Summary

Introduction

The analysis of reading and reading instruction involves
four interacting factors: students, tasks, materials, and
teachers. It has often been the case that research has
not focused on teachers; it has emphasized students,
materials, and tasks. Recent developments, such as
class-size reduction and the development of standards
for content areas, have highlighted the need for
qualified teachers. In addition, teacher education and
professional development emerged as one of the most
frequently mentioned areas of concern during the
regional meetings. Speakers at meetings of the National
Reading Panel (NRP) also emphasized the need for
consideration of these topics. Given these concerns, a
subgroup was established to survey the research in this
area. The following is a summary of that work.

Background

Teacher education and professional development
represent two aspects of the ways in which teachers
acquire knowledge. In teacher education programs,
prospective teachers are taught in structured programs
before being certified as teachers. The experiences
these preservice teachers have include coursework in
theory and methods as well as supervised teaching.
Once teachers are in the field, having assumed teaching
positions, the emphasis shifts from teacher education to
professional development. This latter context is often
referred to as inservice education. Because there are
dramatic differences in the amount of time spent, the
structure of the program, and the continuity of the
education, the NRP has chosen to analyze the two
contexts separately.

The analysis was guided by three primary questions:

* How are teachers taught to teach reading?

e What do studies show about the effectiveness of
teacher education?

*  How can research be applied to improve teacher
development?

Two secondary questions were posed before the
analysis:

*  What findings can be used immediately?

*  What important gaps remain in our knowledge?
Methodology

How was the analysis of the research
literature conducted?

The NRP conducted extensive and systematic searches
for research on preservice and inservice teacher
education and professional development. According to
the methodology developed by the NRP, only studies
that were experimental tests of teacher education or
professional development and that had appeared in
professional journals were included. Each study that
met the initial criteria was coded with variables that
allowed for further analysis.

Results and Discussion

What do the results of the analysis of
studies on teacher education and
reading show?

Despite the fact that there is a much larger body of
work on teacher education, only a very small number of
studies were found to meet the initial criteria. There
were differences between the types of problems
studied in preservice and inservice research. Preservice
research emphasized the learning of methods and use
of materials. Inservice research was much more
eclectic, seemingly related to specific curricular needs
rather than the general instructional needs at the
preservice level.

A second important issue is whether teacher education
is effective. For teacher education to be effective, it
must change both teacher and student behavior. That is,
teachers must adopt new ways of teaching, and
students must show appropriate improvement as a
result. However, it is only for inservice research that
student achievement was measured. For preservice
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work, only teacher outcomes were measured. This is
not entirely inappropriate because this research does
show that teachers adopt the strategies and techniques
they are taught.

Of the inservice research studies, one-half measured
student outcomes as well as teacher outcomes. In all
but a few cases the results showed that the intervention
in professional development produced significantly
higher student achievement.

Because of the small number of studies that constituted
the final sample, the Panel could not answer the
question of how research can be used to improve
teacher education in specific ways. Rather, it is clear
that there is a need for programmatic research to
answer this question.

Additional evidence on this issue is available in the
report from the Comprehension subgroup. The
conclusion with respect to the preparation of teachers
for comprehension instruction is that it requires
extended training with ongoing support. That only a few
studies were found dealing with teacher education and
professional development in comprehension supports
the conclusion of this analysis that a great deal of
research is needed on this issue.

Almost all the research demonstrated positive effects
on students, teachers, or both. However, the range of
variables was so great for the small number of studies
available that the NRP could not reach a general
conclusion about the specific content of teacher
education programs.

Conclusions

What conclusions can be drawn from this
analysis of teacher education and
studies?

Based on the analysis, the NRP concludes that
appropriate teacher education does produce higher
achievement in students. Much more must be known
about the conditions under which this conclusion holds.
Some issues that need to be resolved include
determining the optimal combination of preservice and
inservice experience, effects of preservice experience
on inservice performance, appropriate length of
interventions for both preservice and inservice
education, and best ways to assess the effectiveness of
teacher education and professional development.

Directions for Further Research

There was little research on how teachers can be
supported over the long term to ensure sustained
implementation of new methods and student
achievement. This is an important issue that needs
resolution, given the resource-intensive nature of
teacher education and professional development.

The Panel found no research in the sample that
addresses the question of the relationship between the
development of standards and teacher education or
professional development. Given the great interest in
developing standards, this is an important gap in our
knowledge.

Reports of the Subgroups
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TEACHER EDUCATION AND READING INSTRUCTION
Report

Introduction

The analysis of reading and reading instruction involves
four interacting factors: students, tasks, materials, and
teachers. It has often been the case that research has
not focused on teachers, emphasizing students,
materials and tasks. Recent developments such as
class-size reduction and the development of standards
for reading and content areas have highlighted the need
for, and difficulty in obtaining, qualified teachers.
Although accreditation processes for schools and
colleges of education (National Council for
Accreditation of Teacher Education, for example) and
certification of programs (Association for Childhood
Education International and International Reading
Association) exercise some control over the quality of
teacher preparation, there is a need for the standards
utilized by these governing bodies to be validated by and
predicated on empirical research. (Versions of
standards presently used for accreditation related to
reading literacy are found in Appendix C.)

Teacher education and professional development
emerged as being among the most frequently mentioned
areas of concern during the regional meetings.

Speakers at meetings of the National Reading Panel
(NRP) also emphasized the need for consideration of
these topics. Given these concerns, the NRP agreed to
include a survey of the research in this area in its
report.

Gordon (1985) believed that teacher education originally
(19th century origins) and to date was and is largely
designed as vocational training, based on an
apprenticeship model of education lending its programs
to behavioristic learning, imitation, and repeated
practice. In addition, it has been almost an article of
faith among many teacher educators that there is a
body of knowledge that can (and should) be learned as
a major component of learning to be a teacher. (See, for
example, Shulman, 1986). In addition, Shulman (1986)
called for teacher education to be “research-based.”
Whereas most proposals for improving teacher

education have presumed to draw on the research
literature, those proposals have not unequivocally called
for the research-based evaluation of teacher education
itself.

There is a growing body of research that shows
correlations between aspects of formal teacher
preparation and quality of teaching or student outcomes.
In a recent study, Darling-Hammond (2000) showed
that teacher quality characteristics such as certification
status and degree in the field to be taught are
significantly and positively correlated with student
outcomes. Darling-Hammond (2000) also reports that
“NAEP [National Assessment of Educational Progress]
analyses found that teachers who had had more
professional training were more likely to use teaching
practices that are associated with higher reading
achievement on the NAEP tests.”

However, there are important caveats associated with
this work. It is correlational and, although suggestive,
does not deal with the detail necessary to provide
specific recommendations for teaching. There is no
way to determine what variables account for the
general relationship. Research that demonstrates causal
relationships might provide more consistent guidance.
Moreover, the work does not give much guidance about
what the content of teacher education or professional
development programs should be.

Other types of reading intervention have also
emphasized teacher education in a variety of ways.
Notable among these is Reading Recovery®. Jongsma
(1990) suggests that teachers go through a type of
“retraining” because Reading Recovery® introduces
new ways of looking at literacy learning. By implication,
all new ways of looking at reading would require some
professional development. Clay (1991) points out the
importance of the initial “training” and subsequent
needs for inservice development.

A note on usage is appropriate here. The NRP has
chosen to use the phrase teacher education rather than
teacher training to reflect what the Panel believes is the
professionalization of teachers and teaching. Although it
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is possible to “train” teachers to use particular methods
to teach, it seems more appropriate to educate teachers
in a professional context that will give them control over
a wide range of decisionmaking tools.

The Panel also distinguishes between teacher education
(largely preservice or prior to certification) and
professional development (largely inservice or
postcertification). The Panel has done this for two
reasons. First, it is conceptually important to distinguish
between programs in which participants are essentially
full-time students and part-time teachers and those in
which participants are full-time teachers and part-time
students. The second reason is that the research fell
into these distinct categories. Different concerns and
different research variables and outcomes were
involved in the two different research literatures.
Despite the division, the Panel does believe they are
clearly related.

Taken together, the many theoretical formulations,
empirical findings, and practical concerns suggest how
important teacher education is in the teaching of
reading. It was deemed appropriate to conduct an
analysis of the research on teacher education to
determine what can be supported by research.

The analysis was guided by the three primary questions:

1. How are teachers taught to teach reading?

2. What do studies show about the effectiveness of
teacher education?
3. How can research be applied to improve teacher

development?

Two secondary questions were also posed prior to the

analysis:
1. What findings can be used immediately?

2. What important gaps remain in our knowledge?
Methodology

There is a widespread belief that there is little research
on teacher education, despite the great interest in the
issue.

Cruickshank and Metcalf express this sentiment:

Literature on the conduct, objectives, and the
effectiveness of training in teacher education is
sparse . . . . Given the historic brouhaha over
training in teacher preparation, it would be expected
that a considerable available related literature would
exist. Such is not the case (Cruickshank & Metcalf,
1990, p. 491).

Database

To examine the research related to teacher education
and professional development, electronic searches were
performed on the ERIC, PsycINFO, OCLC World
Catalog, and OCLC Article First databases. The search
terms used and numbers of articles returned are
included in Appendix A.

The initial selection process identified more than 300
papers; many of these were nonexperimental and were
therefore not included. The resultant set of studies was
then divided into two categories: research on preservice
and research on inservice or professional development.
The criteria used were that preservice research was
primarily concerned with the training of prospective
teachers before certification or full-time work in
classrooms, whereas inservice work was concerned
with teachers who were already teaching in school
environments.

To supplement the electronic searches, the
bibliographies of the articles identified in the electronic
searches and a recent review of teacher education
research in reading (Anders, Hoffmann, & Dufty, 2000)
were examined for additional citations that did not
appear in the electronic searches themselves.
Appropriate citations that had not been identified in the
electronic searches were added to the pool of research
studies to be examined. There were four studies
reviewed in the comprehension subgroup report on
preparing teachers to teach reading comprehension.
Those four studies were included in the teacher
education analysis as well.

A total of 32 studies met the final criteria: 11 preservice
and 21 inservice. Because of the way in which the
results of some of the underlying research was
reported, there were more articles than studies. That is,
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there were two instances where two published papers
reported on different aspects of the same research
project. An additional eight studies focused on inservice
on teaching for special education or learning disability
students. These have not been coded but are noted here
as a subgroup of the inservice studies.

Analysis

It was determined that to conduct meta-analyses on
these data would be inappropriate because there is not
a critical mass of studies researching the same
variables or theoretical positions. Moreover, although all
the studies do address the general problems of
improving teacher education, the underlying rationales
for the studies represent an eclectic mix of theories and
conceptualizations.

Consistency With the Methodology of the
National Reading Panel

The methods of the NRP were followed in the conduct
of the literature searches and the examination and
coding of the articles obtained. Because a meta-
analysis was deemed inappropriate, the data were
coded using a subset of the coding scheme adopted by
the NRP. These data are contained in Appendix B.

Some Additional Considerations in
Research on Teacher Education

When research is conducted on instructional variables,
it is often the case that the participating teachers
receive instruction in the instructional interventions. For
example, when comprehension strategy research is
conducted in classrooms, the instructors (either
classroom teachers or the researchers) must be taught
to conduct instruction in the appropriate manner. In this
sense, almost all of the research the NRP has identified
contains some elements relative to teacher education.
However, in these circumstances, the focus is almost
exclusively on student outcomes, without detailed data
on changes in teacher behaviors. Although the NRP
recognizes the importance of the more general form of
teacher education and professional development, it
determined that these factors would not be included in
the current analysis because of the lack of teacher
performance data.

There are also notable programs where teacher
education or professional development is an important
component of the intervention. Reading Recovery® is
one example of such a program; Success for All is
another. However, most of the research studies on
these programs do not include measures of teacher
changes in their results. Again, as in most instructional
research, the focus is on the specific interventions and
student outcomes rather than teacher change. The
Panel did not find studies that met the NRP criteria that
were in either of the two categories.

One reason that teacher education has been ignored in
these research contexts is that researchers believe that
any changes in student outcomes are attributable to the
intervention, which is, in turn, delivered by the
participating teachers. This would logically imply that
teachers had learned to deliver the instruction in the
way the research program dictated. This is, in part, the
criterion of fidelity to the intervention. However, the
issue goes well beyond fidelity of teaching to the many
other variables that relate to teaching rather than to
learning,.

Although these studies have 7oz been analyzed as part
of the pool of studies, they have some relevance to the
interpretation of the analysis. Consequently,
recommendations at the end of the analysis have been
influenced by these concerns.

Results

In the presentation of results, the research on
preservice teacher education has been separated from
that on professional development with inservice
teachers. The Panel believes this is fundamentally
appropriate because different quality criteria and
outcome measures can be applied to the research
studies. In particular, the criteria of success are
different for the two sets of studies.

That is, for preservice studies, the focus is almost
entirely on changing teacher behavior, without a
concomitant focus on the outcomes of students who are
(eventually) instructed by those teachers. The Panel
found no instances of research in the pool that
continued with preservice teachers as they moved into
full-time teaching positions. There is no inherent reason
why this is the case. The reasons seem, instead, to be
pragmatic and related to the complexities of research
that would be introduced in attempting to follow
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teachers into full-time teaching. Although the lack of
student data limits the conclusions one can draw about
the results of this research, it does provide an important
background for other teacher education and
professional development research. If teacher
behaviors cannot be transformed by changes in the
curriculum in preservice programs, it is unlikely that
teacher behaviors can be changed later.

For inservice research, the ultimate test of success is
whether students benefit from instruction delivered by
teachers as a result of that intervention. Consequently,
the Panel invoked a strong criterion that student
outcomes must be part of the research on inservice
teachers. However, another criterion is also critical. If
there is no change in teachers as a result of the
intervention, it is not possible to attribute changes in
student outcomes to the teacher development
intervention. Other factors must be invoked to account
for the changes in students. Consequently, the NRP
must have both teacher changes and student changes to
agree that inservice interventions are effective.
Although the Panel believes that preservice and
inservice research form two different bodies of work,
they are related in that preservice does provide
evidence for the efficacy of producing teacher change.
Those changes can be important in designing inservice
interventions.

Preservice Studies

Eleven preservice studies met the criteria for this
portion of the NRP analysis. These preservice studies,
with coded information, are grouped in Table 1 in
Appendix B. Table 2 in Appendix B lists two studies that
involved preservice interventions as well as inservice
interventions. Most of the preservice research (ten
studies) focused on elementary reading instruction. Two
(of the ten) studies had a broad range of grade samples,
spanning grade levels from K through 8 and 1 through
6. For one study it was not possible to determine the
grade level.

The content of the teacher education in these studies is
a primary variable in distinguishing among studies. The
11 studies can be classified into the following four
categories. For each category, the number of studies is
indicated in parentheses.

* Comprehension and strategy instruction:
Questioning techniques (2)

* General methods: Directed Reading-Thinking
Activities (DRTA); teaching word recognition skills;
Directed Reading Activity (DRA); Informal
Reading Inventory (IRI) (4)

*  Materials: Estimating readability levels; teacher
decisionmaking and awareness of materials (2)

*  Others: Case method; study skills; theoretical
orientations to reading (3)

The majority of the preservice studies reviewed

(10 of 11) reported improvements in teacher knowledge.
Of these ten, two reported mixed or modest effects.
Only one study, which looked at the accuracy of
teachers in estimating the readability levels of materials,
did not report any effect from having either theoretical
knowledge of reading or teaching experience, or both,
compared with a control group with neither theoretical
knowledge nor teaching experience.

The duration of the studies reviewed here ranged from
5 to 6 weeks to about a year, which corresponds closely
to the structure of university-based coursework.
Although these studies show that preservice courses
improved prospective teachers’ knowledge, there is no
way of knowing whether this increased knowledge
actually translates into effective teaching because none
of the studies reports data on the teachers after their
participation in the experimental program.

In the NRP sample, no studies of larger scale
interventions at the program level were found. For
example, there were no experimental studies that
looked at changes in the format of teacher education
programs like the use of professional development sites
or the use of standards-based programs.

Inservice Studies

There were 21 inservice studies that met the criteria for
this review. These studies are listed in Appendix B:
Coding of Studies. There are four groupings: studies that
involved both inservice and preservice interventions
(Table 2), studies that measured only teacher outcomes
(Table 3), studies that measured both teacher and
student outcomes (Table 4), and studies that measured
only student outcomes (Table 5).

Reports of the Subgroups
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The first analysis of the data was to determine the
grade levels of the teachers who participated in the
inservice work. For 18 of the studies, it was possible to
do so. Because the studies often involved multiple grade
levels, there was a total of 70 different samples of
teachers represented in the 18 studies. These data are
represented in Figure 1 on the next page.

It is evident that the inservice instruction is targeted at
the elementary grades with approximately equal
emphasis. The numbers of studies across grades 1
through 5 are equal. There are far fewer studies at the
middle and high school grade levels, with only a single
study at each of the high school grades.

A second analysis examined the focus of inservice
instruction for teachers of reading. Compared with the
work in preservice programs, inservice instruction
seems to be more eclectic, ranging from training in
specific methods (e.g., how to use reading groups) to
more extensive instruction encompassing ways to teach
reading, classroom management, and lesson design. The
topics fell into the following categories, with the number
of studies indicated in parentheses.

* Comprehension and strategy instruction:
Higher order questioning, explicit instruction in using
reading skills strategically; questioning and student-
teacher interactions; Transactional Strategy
Instruction (TSI); questioning and response
guidance cues (8)

* General methods: Skills vs. Language Experience
Approach (LEA); DRA; whole language; phonics,
question-and-answer, and giving feedback; teaching
a language arts/integrated curriculum (5)

* Classroom management: Small groups; reading
groups; conducting cooperative learning activities;
using performance assessment; translating
Madeline Hunter’s Instructional Theory Into
Practice, focusing on effective classroom
management, motivation and lesson design (5)

* Improving teachers’ attitudes: Teaching writing
as a process to facilitate change in teachers’
attitudes to language; improving content area
teachers’ skills and attitudes to teaching reading;
enthusiasm training. (3)

It appears to be the case that the emphasis is on
specific methods of teaching reading, rather than the
general methods that characterize preservice research.
There is much less emphasis on the general aspects of
teaching reading. Three studies investigated ways in
which to improve teacher attitudes, reflecting the needs
of teachers on the job.

Effectiveness of Inservice Instruction

Only 11 studies in the NRP pool measured oz teacher
and student outcomes. Six other studies measured only
teacher outcomes, whereas four measured only student
outcomes. As noted above, it is necessary to have both
teacher and student outcomes to be able to determine
whether teacher education is effective. If it is, it must
change both teacher and student behavior. That is,
teachers must adopt new ways of teaching and students
must show appropriate improvement if the results are to
be attributed to the new ways of educating teachers.

The measures of teacher change and student outcomes
used in this body of research were a combination of
informal, researcher-designed assessments and
standardized evaluations. As a generalization, the
teacher outcome measures were all researcher-
designed, whereas the student measures tended to be
standardized instruments. At times, student outcomes
were measured with a combination of researcher-
designed and standardized measures. Given that the
researchers designed the treatments, standardized
measures of outcomes often did not exist, necessitating
the development of researcher-designed instruments.

Another set of analyses examined the duration of the
project and the number of hours of instruction delivered.
Figure 2 presents the data on the duration of projects.

Of the 21 studies, only 4 had durations of 6 months or
less. However, the duration of the project is not
necessarily the crucial variable. Where possible, the
total amount of time spent in instruction was also
examined. It was possible to determine the number of
hours of instruction in 11 studies. For many of the
studies, the number of hours of instructional intervention
is not specified; these studies were not included in this
analysis. Often what are reported are phrases like “a
monthly meeting” or “weekly workshops.” No attempt
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was made to interpret these; only those studies for which ~ Figure 3 shows that for the 12 studies for which

unambiguous determinations could be made were instructional time could be determined, the greatest

analyzed. The data for instructional time are presented in number of hours of instruction was 60. The majority of

Figure 3. the studies (8 of 12) presented 15 or fewer hours of
instruction.

Reports of the Subgroups 5-8
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Studies Reporting Positive Changes in
Teacher Outcomes

Seventeen out of the 21 studies reviewed measured
teacher outcomes. Fifteen of these studies reported
significant or modest improvements in teachers’
knowledge or practice. Out of the fifteen studies that
measured student outcomes, 13 reported improvements
in student achievement. One clear trend in the data is
that where teacher outcomes showed significant
improvement, so did student achievement. In studies
where no gains are reported for the teachers, no gains
are reported for the students in the same study. In
general, one can conclude that inservice professional
development does lead to improved teacher knowledge
and practice and improved student achievement.
Because the content of each of these studies is widely
divergent, it is not possible to reach a specific
conclusion about the content of instruction.

Studies Reporting No Change in Teacher
Outcomes

Three studies (Coladarci & Gage, 1984; Morrison,
Harris, & Auerbach, 1969; Stallings & Krasavage,
1986) reported no change in teacher outcomes, in at
least some of the conditions in the research projects. In
two of these studies, where student outcomes were
measured, student achievement did not improve either.

A closer look at these studies reveals two interesting
points. First, one study (Coladarci & Gage, 1984) did
not involve a7y formal instruction for teachers. Instead,
teachers in the treatment group were given “teacher
education packets” consisting of materials on a diverse
range of topics, including behavior management, large-
group instruction, use of question-and-answer, phonics,
questioning, and feedback strategies.

Second, all three studies were long-term projects. The
study in which teachers received no formal instruction
lasted about a year. The other two were 3 years in
duration. Morrison and colleagues (1969) caution
against using short-term results to validate teacher
education efforts because, in the course of their 3-year
study, they found that teachers and administrators
reverted to what they had been doing before the project
began. Stallings and Krasavage (1986), at the end of
their 3-year study, also reported that teacher and
student outcome measures actually declined although
gains by teachers and students were reported during the
first 2 years of the study.

However, three long-term inservice programs reported
by Talmage, Pascarella, and Ford (1984), Miller and
Ellsworth (1985), and Duffy and coworkers (1987a)
showed gains by teachers and significant or partial
achievement gains by students. Because of this
discrepancy, the Panel could find no relationship
between the amount of instructional time (or duration of
programs) and student outcomes. This may be a
function of the limited number of research studies for
which the Panel could make the relevant
determinations.

It is difficult to compare the studies reviewed here in
terms of the duration of instruction that the teachers
received. Hence, it is not possible to draw specific
conclusions about the relationship between length or
intensity of instruction and outcomes. The duration of
the inservice intervention depends on the specific
objectives and requirements of the program. Sometimes
the intervention consisted of the dissemination by mail
of a manual (Coladarci & Gage, 1984) or two meetings
and the discussion of a teaching manual (Anderson,
Evertson, & Brophy, 1979). It could take the form of a
series of workshops or meetings spread over 2 days
(Scheffler, Richmond, & Kazelskis, 1993) or a year
(Shepard, Flexer, Hiebert, Marion, Mayfield, & Weston,
1996) or three workshops spread over 3 summers
(Spanjer and Layne, 1983). It could also take the form
of a systematic 3-year staff development program
(Stallings, Robbins, Presbrey, & Scott, 1986; Stallings &
Krasavage, 1986). The studies do not report the
duration of the intervention in a consistent manner:
some report the number of hours of instruction,
whereas others report the overall duration of the project
or duration of the staff development program.

Two other issues were difficult to assess. The Panel
was unable to determine the amount of resources
(personnel, equipment, and materials) from the reports
of the research. This amount would have a direct
bearing on the ultimate effectiveness of the
interventions. It was also not possible to find any
experimental research on inservice professional
development that related to the issues surrounding
standards-based education.

The NRP did not conduct a separate analysis of the
research on preparation of teachers for comprehension
instruction. An extensive analysis of this research is
included in the report from the comprehension
subgroup.

Reports of the Subgroups
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Results: Vocabulary Instruction
Methods

Summary of Findings

The NRP is encouraged by the fact that there is a
growing body of experimental research on teacher
education and professional development. Although this
body of research does not, at present, converge on
highly explicit and specific recommendations for
teacher education, it does suggest that teacher
education is successful in most contexts. It also clearly
indicates that when teacher education is successful,
student performance improves as well.

At the outset of the review, five questions were listed
that guided this analysis. In the following summary,
there are first some general comments about what was
found with regard to each of the questions. Following
that is a more interpretive summary.

Summary Answers to the Specific
Questions for the Review

Unfortunately, the Panel was unable to answer all five
questions with the same level of confidence, simply
because the data were insufficient. The following
paragraphs summarize the information from the analysis
relevant to each of the questions.

* How are teachers taught to teach reading?

The Panel found no single method that produced results
that clearly indicated unquestioned superiority. Rather,
an eclectic mix of methods was found that ranged from
macro to micro in their focus. There was an emphasis
on methods at the preservice levels contrasted with an
emphasis on particular instructional problems at the
inservice level. As indicated above, there were simply
too many approaches in this small sample to allow
conclusions about any one specific method.

e What do studies show about effectiveness of
teacher education?

The set of results for these studies shows
overwhelmingly that interventions in teacher education
and professional development are successful. That is,
teachers can learn to improve their teaching in ways
that have direct effects on their students. Although this
was demonstrated only for inservice interventions, there
is no reason to believe this is not the case for preservice

teachers. There is simply no research that demonstrates
this in a positive fashion. Because most of the research
demonstrates the effectiveness of teacher education
interventions, there is no reason to envisage a different
outcome for preservice teachers.

Implications for Reading Instruction

How can research be applied to improve
teacher development?

Although there is no single, consistent set of findings
that points to specific conclusions, the research has
some general implications for effective teacher
education and development. First, research can
determine which of the interventions in teacher
education are most effective. Moreover, characteristics
of successful teacher education interventions are
beginning to emerge. This research suggests that there
is a need, particularly at the inservice level, for
extensive support (both money and time) on a
continuing basis for teacher education efforts. It is also
the case that the support must be continued for an
extended period of time. The report on Teacher
Preparation by the comprehension subgroup reaches
similar conclusions.

What findings can be used immediately?

The studies analyzed in this report do not converge on
specific findings with regard to content. Rather, the
research suggests that teachers can and do learn to
change and improve their teaching. So long as the
interventions themselves are based on solid research
findings, the interventions in teacher education should
produce positive results for teachers and for their
students. The research does have implications for the
manner in which teacher education is conducted. These
implications are discussed more thoroughly in
subsequent sections.

Additional Conclusions About Teacher
Education and Professional Development

The most obvious conclusion about the research
reviewed is that it clearly demonstrates that teachers
can be taught, in both preservice and inservice contexts,
to improve their teaching. For preservice teachers, this
means that prospective teachers do adopt the teaching
methods and attitudes they acquire during the course of
their education. Inservice teachers not only demonstrate
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improvement in their teaching; this improvement leads
directly to higher achievement on the part of their
students. These findings were demonstrated in an
overwhelming majority of the research studies
reviewed.

However, there is insufficient research to draw exact
conclusions about the content of teacher education and
professional development programs. Rather, a wide
range of techniques and content seemed to produce
improvement in teaching and in student outcomes. The
body of research on these topics is fragmented when it
comes to this level of questioning. There are studies of
specific methods of teacher education with specific
content as well as more general studies that offer no
guidance on content.

Teacher attitudes do change as a result of intervention
in both preservice and inservice contexts. This is an
important finding because it is the predisposition of
teachers to change that makes change possible. Without
a change in attitude, it is extremely difficult to effect
changes in practice. Most of the research that
measured attitudes demonstrated that attitudes did
change as a result of the interventions, indicating that at
least one of the major prerequisites for teacher change
can be taught.

Teacher practices improve as a result of education, but
it is not clear for how long these changes are sustained.
Teachers may use the new methods only when
observed. Although some of the studies in this sample
were long term, exceeding 2 years, there is little
evidence on the sustainability of the interventions. That
is not to say that the interventions were not sustained,
but that in most of the studies there was simply no
evidence presented that spoke to this issue.

Student achievement outcomes can be improved as a
result of teacher development. For inservice studies that
measured both teacher and student outcomes, this was
a clear finding. These studies represent the most
effective types of research, recognizing the need to
assess both teachers and students. However, even in
these studies, sustainability of the student improvements
is an issue that was not addressed.

Directions for Further Research

What important gaps remain in our
knowledge?

Perhaps the most apparent feature of the research
analyzed in this study is that there are significant gaps in
our knowledge of teacher education and development
across the board. Part of the difficulty is that high-
quality teacher education research is expensive and
requires intensive collaborative efforts from all the
stakeholders. In subsequent sections, the Panel details
what it considers the most important questions that need
to be resolved.

The Panel found no studies in the sample that
addressed questions related to the development of
standards. Therefore, it makes no conclusion about the
efficacy of establishing either content standards for
students or for teaching teachers on the basis of those
standards. Many of the interventions clearly include
elements that are also contained in many standards-
based programs. However, too many other factors are
involved to be able to attribute causal relationships.

The Panel also found that the reporting of studies was
inconsistent. Many studies were not described in
sufficient detail to make comparisons. Foremost was a
lack of consistent attention to the amount of instruction
and the frequency of instruction in the description of the
studies, which makes it difficult to tell whether it was
reasonable to expect either success or failure in
individual studies. Some studies reported only the
number of sessions, others only the amount of
instruction, and still others neither.

Another important oversight was a description of the
resources (personnel, time, money, facilities, etc.)
required to implement particular programs. It was often
impossible to tell what it would take to implement some
of the interventions. Consequently, no assessment could
be made about the cost-effectiveness of most of the
programs or interventions.

There is a large body of nonexperimental literature that
addresses teacher education issues. Under the
guidelines established for the review, this literature was
to be used to help interpret findings from the analysis of
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the experimental literature. However, because of the
lack of convergence in the experimental research, the
Panel was unable to bring this nonexperimental
literature to bear on the current analysis.

The NRP believes that the nonexperimental literature is
a rich source for future research programs. Teacher
education research involves particularly complex
problems. Doing the research is expensive and time
consuming. Therefore, one particular contribution of the
nonexperimental literature may be to provide a source
of problems to be studied under more controlled
conditions. That is, the descriptive literature could be
brought to bear to reveal current practices, variables,
and so forth, that seem promising (or not) under general
conditions. Such insights could guide research that looks
more closely at causal relationships or in more specific
situations. In addition, the Panel refers the reader to the
conclusions of the Text Comprehension report, in the
belief that the principles underlying them apply more
broadly to other subject areas and could also serve to
guide future research in teacher preparation.

The small set of experimental studies reviewed does not
allow us to address all the questions that originally
guided the analysis. Some of these remain unanswered
because of the eclectic nature of the work found. Many
are unanswered because they were not addressed
specifically in the experimental body of research. There
was a great deal of nonexperimental research that fell
outside the scope of the experimental domain examined.
This research addresses a few of the relevant questions
that are listed below, but not all and certainly not
definitively. A general conclusion here is that although
we have a great deal of knowledge about teacher
education, much more remains to be learned.

Many of the questions are unanswered because of the
resource intensity of teacher education research. It
takes a great deal of time and money to do teacher
education research in ways that will yield appropriate
answers. It takes a commitment from stakeholders, and
it takes a great deal of coordination among them.
Rarely do all of these elements come together in a way
that admits of experimental research.

However, simply providing money and time is
insufficient. High-quality teacher education research
must bring together persons who are engaged in quite
different endeavors in school contexts. They are used

to having control over their own domains and often do
not want to relinquish control to any outside influences.
Moreover, new “alliances” need to be formed. For
example, to answer the questions about effectiveness of
preservice education, graduating teachers will need to
be followed as they assume teaching jobs. Those who
do the preparation of teachers will have to work with
persons in the new locations where the graduates work.
(Because schools rarely hire teachers en masse, the
alliances may have to span districts or other geographic
locations to be able to study teachers in sufficient
numbers.)

To accomplish the kind of reforms that accompany
teacher education improvement requires years of
sustained effort at keeping all elements of the system in
balance. All of this must take place against a backdrop
where the participating individuals may change over the
course of a research project. Placed against the other
demands (tenure, teaching, publication) on many
academic researchers, commitments to the long-term
nature of teacher education research often seem
daunting.

In addition to the appropriate resources, stronger and
more coherent conceptualizations of teacher education
and professional development are needed. These
conceptualizations need to combine research from a
wide variety of perspectives and paradigms to provide
the most coherent description of teacher education
possible. Such conceptualizations will guide research in
more systematic ways, rather than allowing the highly
eclectic forms of investigations that characterize
current teacher education research. There are excellent
examples of good teacher education research; more are
needed, as is better reporting of the results as they are
disseminated so that subsequent research can build on
completed research rather than begin anew with each
effort.

We need to find out how teachers can be supported over
the long term to ensure sustained implementation of new
methods or programs, as well as the sustainability of
student achievement. There is a trend in the research
analyzed that suggests that teachers may revert to their
original methods of teaching; it is important to determine
how best to have teachers maintain any improvements
they make in their teaching abilities.
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Another problem that needs to be addressed in teacher
education research is the precise nature of the
interventions. In the literature the NRP analyzed, there
is only sparse information on the precise content of
what teachers were taught. Rather, there is a mix of
techniques, methods, theories, and materials that are
often confounded with each other in the instructional
contexts. Some of the instructional methods focus on
teacher attitudes while others focus on the use of
specific materials. This question should be addressed in
a systematic way.

There is a need to develop and refine the ways in which
we study the link between teacher education and
student outcomes. Only a few inservice studies looked
at both teacher and student outcomes. None of the
preservice research made the link between teacher
outcomes and ultimate student performance. Although
all the inservice research that reported improved
teacher outcomes also reported improvement in student
achievement, there is no evidence that this is true for
preservice programs.

Because teacher education is a labor-intensive
endeavor, new ways of instruction need to be developed
that make it possible for instruction to be more
effective. In the sample of studies, the Panel found a
total of seven preservice and inservice research studies
that used various forms of technology to improve
teacher education. This is a promising direction.
Computer technology has made the use of video
modeling and simulation even more available than it has
been. The use of either simulated or real teaching
cases, linked with appropriate instruction, can provide
supplemental experiences to classroom instruction in
teaching.

The list of questions that remains is a long one.
However, there is a growing consensus on many
elements of the problems in teacher education and
professional development. The technology to improve
teacher knowledge and performance exists. Positive
changes in teacher education have been demonstrated
by a wide variety of interventions. Further studies are
needed to address the problems that remain.
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