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DEDICATION

These proceedings from the 5th annual summit are dedicated to the
memory of Ernie Wing, who is also the namesake of the Wing Institute.
Ernie championed evidence-based education as an educator and child
advocate. As an educator, he founded Spectrum Center, which has been
a beacon for evidence-based practice and state-of-the art educational
services since 1975. As an advocate, Ernie served hundreds of families
with the most challenging special education needs, gaining the admiration
and respect of both parents and school districts. Through his efforts, Ernie
set the standards for professionalism, integrity, effectiveness, and caring
as he helped thousands of children gain access to effective educational
services. He was a good man and a good friend, and is missed.
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INTRODUCTION

Proceedings from the Wing Institute’s Fifth Annual
Summit on Evidence-Based Education

Education at the Crossroads: The State of Teacher
Preparation

RANDY KEYWORTH
RONNIE DETRICH

JACK STATES
The Wing Institute

n 1983, the U.S. Department of Education published a landmark report, A

Nation at Risk, which identified a crisis in education performance so severe
that it constituted a threat to the nation. Student achievement on standardized
tests was well below proficiency standards, too few students were graduating
from high school, there was a dramatic gap between the performance of
White students and that of African-American and Hispanic students, and the
performance of U.S. students compared to those of other industrialized nations
was falling (Gardner et al., 1983). Enormous resources, energy, and focus
were marshaled to take this challenge head on. As educational gains failed
to materialize, this cycle of “call to action” and “education reform” has been
replicated at regular intervals. Goals 2000, begun in 1994, was one of many
programs launched with much the same fanfare, message, and intent. When that
failed to produce the desired results, No Child Left Behind (NCLB) became the
education reform law of the land in 2001. Now, once again, as the realization
sinks in that we are failing to make progress in educating our children, new
reforms are being contemplated.

ATTEMPTS AT SCHOOL REFORM THROUGH STRUCTURAL
INTERVENTIONS

The past efforts to reshape education generated an enormous amount of action
and change in the form of structural interventions: large-scale system changes
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that affect the organizational design of education systems without directly
addressing the actual teaching that takes place in the classroom. The assumption
has been that each of these structural interventions would improve teacher
and student outcomes. Several of the most recent structural interventions
include increased education funding, class size reduction, school choice, and,
most recently, charter schools. As the following data show, (a) the effort and
resources expended to carry out these interventions have been significant; (b)
the structural interventions have, by and large, been implemented on a large
scale; and (c) they have had little or no impact on student outcomes at the
macro level.

Increased Education Funding

At the national level, education spending has increased dramatically over the
past 40 years (Figure 1). Annual K—12 per pupil funding has increased by 140%
from the 1969-70 school year to the 2007-08 school year (from $4,637 per
pupil to $11,134), when adjusted for inflation and benchmarked at 2007-08
dollars. Funding increased 22% over the 10-year period ending in 2007-08.
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Figure 1. Annual K-12 per pupil funding in U.S. 1970-2008 (adjusted
for inflation). Data are drawn from Snyder and Dillow (2011, p. 274).
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Internationally, the United States spends more per student than any other
nation in the world except Luxembourg. The metric used by the Organisation
for Economic Co-operation and Development (OECD) is the total dollars spent
over the K-12 life of a child. In 2009, the United States spent an astounding
$105,752 (Organisation for Economic Cooperation and Development [OECD],
2010c) The top five nations with the highest reading scores averaged only
$66,792 in spending over the K—12 life of a child. The top five nations with the
highest mathematics scores averaged only $78,995 (Organisation for Economic
Cooperation and Development [OECD], 2010a).

As a structural intervention, increased funding for education fits the pattern
identified above. The intervention has been extremely costly, it has been
implemented by successfully, and, as will be demonstrated later, there has not
been a corresponding impact on student outcomes.

Class Size Reduction

Few structural interventions have garnered more public support than class size
reduction, and the resources committed to this intervention over recent years
have been significant. A 2007 survey showed that 77% of Americans favored
spending educational dollars on decreasing class size rather than increasing
teacher salaries (Howell, Peterson, and West, 2007). As of 2010, 36 states have
laws restricting the number of students in a general education classroom, in
some or all grades (Zinth, 2010). In 1996, California launched an ambitious
initiative to reduce K-3 class sizes to 20 students per class. It spent over $20
billion from 1996-97 through 2009-10 on reduced class sizes, averaging $1.75
billion per year for last the 5 years (Luckie, 2009). In 2003, Florida adopted
a class size reduction constitutional amendment. It is projected to have spent
$21.6 billion from 2003-04 through 2011-12, averaging $2.94 billion per year
for the last 5 years (Florida Department of Education, n.d.). As a result of these
and many other initiatives, pupil-teacher ratios in public schools have fallen by
about 30% since 1970 (Figure 2).

xi
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Figure 2. Pupil-teacher ratios in public schools. Data are drawn from
Snyder and Dillow (2010, p. 100).

Class size reduction represents another structural intervention that has been
implemented at a significant scale and cost without corresponding changes in
student outcomes.

School Choice

Another structural intervention has been to increase the amount of choice that
parents have in selecting their children’s school placement. The theory is that
increased competition (driven by choice) will improve school performance.
These choices typically include charter schools, private schools, public magnet
schools, and other public school programs that provide options. As of 2010,
33 states had passed legislation mandating school districts to implement intra-
district or inter-district school choice programs, which allow parents to send
their children to traditional public schools outside of the neighborhoods in
which they reside (Nichols & Ozek, 2010). The growth in charter schools is
discussed later. The percentage of students enrolled in schools offering choice
increased from 20% to 27% during the 15-year period between 1993 and 2007
(Figure 3).
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Figure 3. Percent of students enrolled in assigned public schools and
schools offering choice. Data are drawn from Grady and Bielick (2010,

p.7).

While public assigned schools still make up the majority of student
placements, the school choice structural intervention has continued to increase.

Charter Schools

The most recent and popular structural intervention is the charter school.
Usually publicly funded and governed by organizations or groups under contract
with the state, charter schools have greater autonomy than public schools
and are often exempted from selected state or local rules and regulations. As
of November 2010, charter schools operated in 40 states and the District of
Columbia (National Center for Education Statistics [NCES], 2011a).

From 1999-2000 to 2008-09, the number of students enrolled in charter
schools more than tripled from 340,000 to more than 1.4 million (Figure 4).

xiii
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Figure 4. Number of students enrolled in public charter schools (1999—
2000 to 2008-09). Adapted from The Condition of Education 2011,

(p. 25), by S. Aud, W. Hussar, G. Kena, K. Bianco, L. Frohlich, J. Kemp,
and K. Tahan, 2011, Washington, DC: U.S. Department of Education.
In the public domain.

During this period, the percentage of all public schools classified as charter
schools increased from 2% to 5%. In 2008—09, there were 4,700 public charter
schools in the United States (NCES, 2011a).

THE IMPACT OF STRUCTURAL INTERVENTIONS ON STUDENT
PERFORMANCE

While these structural interventions — greater funding, smaller classes, more
choice, and more charter schools — have been successful in terms of changing
the public education landscapethere has been virtually no corresponding
improvement in student performance at the national level. This conclusion
comes from three well-established sources of student performance data:
the National Assessment of Educational Progress (NAEP), the Program for
International Student Assessment (PISA), and the U.S. 4-year adjusted cohort
graduation rate:

NAEP has often been called the “gold standard” for standardized
academic testing because of its constant rigorous scrutiny (Gorman,
2010). It was established in 1964, with the first tests administered

Xiv
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in 1969. It provides a continuing assessment of what America’s
students know and can do in math, reading, science, writing,
the arts, civics, economics, geography, and U.S. history. NAEP
is administered by the National Center for Education Statistics
(NCES), a division of the Institute of Education Sciences in the
U.S. Department of Education. Panels of technical experts within
NCES and other organizations continually scrutinize tests for
reliability and validity, keeping them similar from year to year and
documenting changes. It is one of the only common metrics for all
states, providing a picture of student academic progress over time.

PISA is a carefully constructed and well-documented test
instrument for measuring student academic performance across
nations (Organisation for Economic Cooperation and Development
[OECD], 2006). Coordinated by the Organisation for Economic
Co-operation and Development (OECD), this international
study is conducted every 3 years. It measures the performance
of 15-year-old students in 64 countries (34 member nations and
30 participating nations) in reading, mathematics, and science.
Tests have been given since 2000. In addition to reporting on test
scores, PISA collects data on a large number of education system
characteristics and identifies statistical correlations between results
and selected variables.

The 4-year adjusted cohort graduation rate is the number of
students who graduate in 4 years with a regular high school diploma
divided by the number of students who entered high school 4
years earlier. It was adopted in 2008, when the U.S. Department
of Education enacted regulations establishing a uniform and
more accurate measure for calculating the rate at which students
graduated from high school. Prior to this mandate, many states
failed to account for students who left school prior to the 12th
grade, often dramatically skewing the data (Hall & Gutierrez,
1998). The 4-year adjusted cohort graduation rate captures all
students, including those who drop out in earlier grades. Above
all, it is a metric that is now uniform across all 50 states and can
be used over time.

There is much debate in our education system about what constitutes a
quality education and how best to measure many of the non-academic outcomes
such as creativity, social intelligence, and problem solving. There is also much
cynicism about such macromeasures as standardized tests. However, while
standardized tests may not measure every education outcome, they do assess
one of the most important outcomes: what students have learned in selected
content areas such as reading and math. And while some of the standardized

XV
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tests used in different states and localities may merit cynicism, the NAEP
and PISA tests are consistently analyzed to meet the highest standards of
reliability, validity, and social relevance. Data from these tests provide a clear
and unambiguous picture of how well the U.S. education system is educating
students on selected measures. The cohort graduation rate data provides an
additional critical indicator of overall performance of the system.

Student Performance Data (NAEP)

The richest set of student achievement data comes from the NAEP, which makes
available test data in mathematics and reading going back to 1970 (Long-Term
Trend Assessment) and up to 12 different subject areas going back to 1992
(main NAEP Assessment). The Long-Term Trend Assessment data provides
test scores at age 9, 13, and 17. The main NAEP Assessment tests by grades
4,8, and 12.

NAEP provides data on subject matter achievement in two ways: scale
scores and achievement levels. Scale scores provide a numeric summary of
what students know and can do in a particular subject and are presented for
groups of students. NAEP subject area scales for reading and math range from
0 to 500. Achievement levels are used to report results in terms of what students
should know and are able to do. The Long-Term Assessment data only report
scale scores, but show a remarkable lack of student achievement progress over
the last 40 years in both subjects (Figures 5 and 6). This occurred despite
numerous and significant school reform initiatives (A Nation at Risk, Goals
2000, NCLB) and the aforementioned structural interventions.
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Figure 5. Reading Scores: National Assessment of Education
Progress (NAEP) Long-Term Trend Assessment. Data are drawn from
National Center for Education Statistics Data Explorer for Long-Term
Trend [Data file].
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Figure 6. Mathematics Scores: National Assessment of Education
Progress (NAEP) Long-Term Trend Assessment. Data are drawn from
National Center for Education Statistics Data Explorer for Long-Term
Trend [Data file].
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The data become even more alarming when analyzed in the context of
achievement levels. The main NAEP Assessment standards identify three
achievement levels, or benchmarks, for student performance at each grade:
“advanced” represents superior performance, “proficient” signifies solid
academic performance, and “basic” denotes partial mastery of prerequisite
knowledge and skills fundamental for proficient work. “Proficiency” becomes
a critical benchmark because it is the level at which students have met the
standards for a subject area. It is also the benchmark by which the No Child Left
Behind law holds school districts accountable. While the law allows for states
to use their own tests and proficiency cut scores (a flaw in the system), one of
NCLB’s fundamental goals is that all children are to be proficient in reading
and math by 2014. Proficiency standards are critical in evaluating education
effectiveness.

NAEP data can also be analyzed to identify the percentage of students at a
given grade level who are at or above proficiency. Again, “proficiency’” means
that students at this level have demonstrated competency over challenging
subject matter for their grade level. Below proficiency means students have
only partial mastery. Figure 7 shows the percentage of fourth-grade children
who can read at or above proficiency level.
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Figure 7. Percent of 4th graders reading at or above proficiency.
Adapted from The Nation’s Report Card: Reading 2011, (p. 10), by the
National Center for Education Statistics, 2011, Washington, DC: U.S.
Department of Education. In the public domain.
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In 2011, only one third of fourth-grade students read at or above proficiency
level, which represents only a 5% point improvement since 1992. Reading
proficiency data varied significantly across states, with New Mexico and
Mississippi having the lowest percentage of proficient readers at 20% and 22%,
respectively. The state with the greatest percentage of proficient readers was
Massachusetts, with 51% (National Center for Education Statistics [NCES],
2011c¢).

The data did not improve significantly when it came to the percentage of
12th-grade students who read at or above proficiency (Figure 8).
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Figure 8. Percent of 12th graders reading at or above proficiency.
Adapted from The Nation’s Report Card: Grade 12 Reading and
Mathematics 2009 National and Pilot State Results, (p. 9), by the
National Center for Education Statistics, 2010, Washington, DC: U.S.
Department of Education. In the public domain.

Only 38% of 12th-grade students were reading at or above proficiency in
2009, which is actually a decrease in performance from 40% in 1992. While
12th grade achievement data have not historically been collected at the state
level, 11 states volunteered to participate in a pilot program (National Center
for Education Statistics [NCES], 2010). Once again, individual states had
widely differing performances. West Virginia (29%), Arkansas (32%), and
Florida (32%) had the lowest percentages of proficient readers among 12th

Xix
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graders. New Hampshire (44%) and Massachusetts (46%) had the highest
(NCES, 2010).

Achievement levels in mathematics painted a very similar picture. While
there was a significant improvement in test scores between 2000 and 2007,

there has been little subsequent change, leveling out at 39% to 40% proficiency
(Figure 9).
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Figure 9. Percent of 4th graders at or above proficiency in
mathematics. Adapted from The Nation’s Report Card: Mathematics
2011, (p. 11), by the National Center for Education Statistics, 2011,
Washington, DC: U.S. Department of Education. In the public domain.

Mathematics achievement data for 12th-grade students is only available for
2005 and 2009, as a change in the mathematics framework for the assessment
necessitated a new trend line for that subject at grade 12. A total of 23% of 12th-
graders performed at or above the proficient level in mathematics in 2005, 26 %
in 2009 (NCES, 2010). As with reading achievement data, the only individual
state data came from the 11 state pilot programs in 2009. West Virginia (13%)
and Arkansas (15%) had the lowest percentage of 12th-grade students at or
above proficiency in mathematics. New Hampshire (32%) and Massachusetts
(36%) had the highest (NCES, 2010).
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NAEP data also show a significant gap in the performance of children of
color. Figure 10 illustrates the stark contrast between 12th-grade White students
and students of color in reading proficiency. In 2009, 46% of White students
were at or above proficiency, while only 22% of Hispanic students and 17% of
Black students were at or above proficiency.
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Figure 10. Percent of 12th graders by race at or above proficiency in
reading. Data are drawn from the National Assessment of Educational
Progress Reading Assessments of 1992, 1994, 1998, 2002, 2005,
and 2009 (National Center for Education Statistics, 2012b).

The data also show that the reading proficiency gap continued without
improvement. In 1992 the proficiency gap between White and Black students
was 28%; in 2009 it was 29%. In 1992 the gap between White and Hispanic

students was 23%; in 2009 it was 24%.

NAEP achievement data in mathematics show the same level of discrepancy
in proficiency between races. In 2009 only 33% of White students were at
or above proficiency in mathematics, while Black and Hispanic students had
staggeringly low proficiency levels of 6% and 8%, respectively (Figure 11).
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Figure 11. Percent of 12th graders by race at or above proficiency
in mathematics. Data are drawn from the National Assessment of
Educational Progress Mathematics Assessments of 2005 and 2009
(National Center for Education Statistics, 2012a).

As with reading, there was no improvement in this gap since the previous test
in 2005. In fact, it got worse, with the gap between White and Black students
increasing from 23% points in 2005 to 27% in 2009, and that between White
and Hispanic students increasing from 21% points to 22% points.

Student Performance Data (PISA)

The other student performance outcome test data come from PISA results,
which show the United States trailing 13 nations in reading, 16 in science, and
24 in mathematics (Table 1). The United States test scores actually dropped
by 5 points between 2000 and 2009 PISA tests (Organisation for Economic
Cooperation and Development [OECD], 2010b).
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Table 1
2009 PISA reading, science, and mathematics scores.
Rank Reading Score Science Score Mathematics Score
1 South Korea 539 Finland 554 South Korea 546
2 Finland 536 Japan 539 Finlnd 541
3 Canada 524 South Korea 538 Switzerland 534
4 New Zealand 521 New Zealand 532 Japan 529
5 Japan 520 Canada 529 Canada 527
6 Australia 515 Estonia 528 Netherlands 526
7 Netherlands 508 Australia 527 New Zealnd 519
8 Belgium 506 Netherlands 522 Belgium 515
9 Norway 503 Germany 520 Australia 514
10 Estonia 501 Switzerland 517 Germany 513
11 Switzerland 501 United Kingdom 514 Estonia 512
12 Poland 500 Slolvenia 512 Iceland 507
13 Iceland 500 Poland 508 Denmark 503
14 United States 500 Ireland 508 Slovenia 501
15 Belgium 507 Norway 498
16 Hungary 503 France 497
17 United States 502 Slovak Republic 497
18 Austria 496
19 Poland 495
20 Sweden 494
21 Czech Republic 493
22 United Kingdom 492
23 Hungary 490
24 Luxembourg 489
25 United States 487

Adapted from PISA 2009 Results: What Students Know and
Can Do — Student Performance in Reading, Mathematics and
Science (Volume 1) (p. 15), by the Organisation for Economic
Cooperation and Development, 2010, Paris: OECD. Copyright
2010 by OECD.

xxiii
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Student Performance Data (Graduation Rates)

The 4-year adjusted cohort graduation rate data paint a grim picture. In the
2007-08 school year, approximately 25% of all students nationwide (one in
four) who entered high school 4 years earlier as freshmen failed to complete
high school graduation requirements. This translated to 1.3 million students
failing to earn diplomas. In addition to documenting extremely poor graduation
rates, the data show very slight improvement over the previous 14 years (Figure
12)
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Figure 12. Average high school freshman graduation rate. Data are
drawn from Snyder and Dillow (2011, p. 177).

As with test scores, graduation rates varied dramatically from state to state.
They ranged from the graduation percentages in the low 50s (Nevada 51.3%,
District of Columbia 56%) to the high 80s (Vermont 89.3%, Wisconsin 89.6%)
(Snyder & Dillow, 2011).

As with test scores, student performance based on graduation rates shows
significant inequality when analyzed by race. Asian/Pacific students and

XXiv
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White students had the highest percentage of graduate rates (91% and 81%,
respectively). Other ethnic groups had much lower percentage of graduation
rates: American Indian/Alaska Native/Asian Pacific Islander, 64%; Hispanic,
64%; and Black,62%. (Figure 13).

100 | 91%
90 - 81%

80 7 64% 64% 62%

75%

Black

Percent of Students Who Graduated
B
o
White

Am. Indian/Alaska
Native

Hispanic

U.S. Average

Asian/Pacific Islander

Figure 13. High school graduation rate by ethnicity (2007-08). Data
are drawn from Stillwell (2010, p. 7).

Student Performance Data (Summary)

The poor performance of 12th graders nationwide in achieving reading and
math proficiency is a clear indicator of the deficiencies of the U.S. education
system. However, the percentage of 18-year-olds who are proficient in reading
drops even more dramatically when graduation rate data are factored in. In
other words, the 2009 NAEP proficiency reading rate of 38% for 12th-grade
students (Figure 8) leaves out the 25% of students who failed to graduate
and most likely fell below proficiency in reading. Factoring in those students
produces the statistics shown in Table 2.
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Table 2
Reading proficiency of all 18-year-olds

% of all 18-Year-

% of 12-Grade Students Graduation Olds At or Above

At or Above N.AEP Rate NAEP Reading
Reading Proficiency .
Proficiency
All 38 75 28
White 46 81 37
Hispanic 22 64 14
Black 17 62 11

The data in column 1 are drawn from the National Assessment
of Educational Progress Reading Assessments of 1992, 1994,
1998, 2002, 2005, and 2009 (National Center for Education
Statistics, 2012b). The data from column 2 are drawn from
Stillwell (2010, p. 7).

This analysis suggests that as few as 28% of all 18-year-olds in 2009 were
reading at or above proficiency levels. When the data are broken down further
by ethnicity, the results are staggering. Only 14% of Hispanic children, and
11% of Black children were reading at proficiency by age 18! While this is a
rough calculation and doesn’t count any 18-year-old dropouts who may have
been proficient in reading or any 18-year-olds who were tested and didn’t
graduate, the essence of the outcome is clear. The United States is failing to
educate the vast majority of its 18-year-olds in reading. The proficiency scores
were even worse for math; just 29% of 12th-grade students were at or above
proficiency. With graduation rates factored in, only 22% of 18-year-olds were
proficient in math.

EDUCATION AT THE CROSSROADS: THE STATE OF TEACHER
PREPARATION

Itis clear that education is at yet another crossroads. Despite the investment of an
enormous amount of time, money, and energy, we face the exact same problems
identified almost 30 years ago in A Nation at Risk. Student achievement on
standardized tests is well below proficiency standards, too few students are
graduating from high school, there is a dramatic gap between the performance
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of White students and that of African-American and Hispanic students, and
student performance lags far behind that of other industrialized nations. The
data suggest we have made no progress whatsoever.

This stunning lack of improvement in student performance in the face of
such an enormous effort leaves us with the question: what have we missed? The
answer takes us back to the most essential component of education, teaching.
While focusing on structural interventions, we failed to examine and improve
what actually takes place in the classroom between teachers and students.
Structural interventions by themselves do not necessarily impact the quality
of teaching. Increased funding, smaller class sizes, school choice, and charter
schools have no impact if teachers are not given the skills to be effective. This
was the focus of the Wing Institute’s Fifth Annual Summit on Evidence-Based
Education, Education at the Crossroads: The State of Teacher Preparation.

The Wing Institute’s annual evidence-based education summits were created
to help answer the question of what is missing in education reform. They bring
together education stakeholders from a wide range of professions, disciplines,
organizations (academic, service, education, research, and advocacy), and
consumers in a 2-day working session built around a specific topic. The goal is
to share the very latest data and research on the topic, facilitate discussion and
problem solving among a diverse group of participants, and establish action
steps for dissemination of the resulting information into real-world settings.
Past summit topics have included:

*  Building an Evidence-Based Education Roadmap

* Response to Intervention (RtI): An Evidence-Based Education
Review

e Sustainability: Implementing Programs That Survive 100 Years

* Data-Based Decision Making: The Achilles’ Heel of Evidence-Based
Education

The following chapters are the proceedings from the Wing Institute’s 2010
summit, Education at the Crossroads: The State of Teacher Preparation. The
summit focused on the critical role of teacher preparation in any reform effort,
including the importance of linking student outcomes to teacher performance,
and linking teacher quality to teacher preparation, induction, and support. A
review of the state of the art on teacher preparation was provided by three
speakers whose professional accomplishments have significantly advanced our
knowledge: Dr. James Kauffman (Professor Emeritus of Education, University
of Virginia), Dr. Dan Reschly (Professor of Education and Psychology,
Vanderbilt University), and Dr. Larry Maheady (Professor, Department of
Curriculum and Instruction, SUNY Fredonia).
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In an attempt to answer the question of what is missing in education reform,
the Wing Institute has been conducting an extensive and ongoing search of
existing databases, research studies, policy analyses, and other sources of
scientific and performance data for clues. Historically, the biggest obstacle to
answering this question has been a lack of data on how we are doing (student and
school performance outcome data) and what works in education (efficacy and
effectiveness research on education interventions). When performance outcome
data were present, they seldom measured relevant outcomes consistently and
empirically over time. Where research has existed, it has often been qualitative
(subjective), not quantitative (objective). As a result, most reform efforts have
been flying blind, with little empirical feedback to evaluate their impact and
effectiveness.

This situation has been changing recently, as an abundance of useful
performance outcome and research data are becoming available. The bad news
is that these data question the value of many of our education reform efforts.
The good news is that they are starting to paint a picture of where we are and
what went wrong. The best news is that they provide guidance for where we
need to go to make effective school reform a reality. That guidance points
toward the importance of teachers, and to new and more effective strategies
for teacher preparation.

In the first chapter, Effective Teachers Make a Difference, Jack States of the
Wing Institute reviews the most recent research and data on teacher preparation,
including the impact of teachers on student achievement, the critical skills that
make teachers effective, the evidence-based strategies for producing effective
teachers through teacher preparation programs, and strategies for transitioning
teachers from preservice to classroom.

In the second chapter, Science and the Education of Teachers, James
Kauffman discusses the importance of making teacher preparation as
scientific as possible and urges not just adopting but embracing a scientific and
mathematical approach to improving education. He emphasizes that professions
based on scientific evidence and field tests develop manuals and checklists to
guide their practices, and argues that education must do the same.

In the third chapter, Comprehensive Teacher Induction: What We Know,
Don’t Know, and Must Learn Soon!, Larry Maheady and Michael Jabot review
how teacher induction programs have failed to support new teachers, improve
their teaching skills, or positively impact student learning. They discuss what
we know and don’t know about teacher induction, and describe the promising
efforts of one regional state college to improve teacher induction.

Taken together, these papers begin to build a roadmap for actually linking
school reform initiatives to student performance outcomes.
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CHAPTER 1

Effective Teachers Make a Difference

JACK STATES
RONNIE DETRICH
RANDY KEYWORTH
The Wing Institute

Abstract: The failure of the American education system to meet expectations, as
well as the failure of school reform efforts to alter this picture, has increasingly
turned the focus of school improvement to teachers. Research supports the im-
portant role that teachers play in student achievement. Given the pivotal position
of teachers in student success, the question becomes, are teacher preparation
programs doing their part to produce quality teachers? This chapter examines
the available research on effective teaching, how to impart these skills, and how
to best transition teachers from preservice to classroom with an emphasis on
improving student achievement. We review current preparation practices and
examine the research evidence on how well they are preparing teachers. We are
fortunate that sufficient research is available that suggests how teacher training
can be improved and successful classroom teachers produced.

here is a commonsense belief that good teachers make a difference in a

child’s life. This notion is not surprising since most of us have benefited
from a teacher who inspired and challenged us. Critical questions need to be
asked: Is this impression supported by rigorous research evidence? How much
influence does one teacher have in improving student achievement?

In the 1960s, the prevailing wisdom emphasized the importance of home
and socio-economic status on student achievement. The impact of school and,
in particular, teachers was downplayed (Cochran-Smith & Zeichner, 2005).
Since that time, the importance placed on teachers has gained traction. Public
policy has directed greater resources to teachers. Improvements in the qual-
ity of research are increasingly providing decision makers with a convincing
body of evidence on the topic of how to effectively train teachers. This re-
search corroborates what was once only an intuitive notion: A quality teacher
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can significantly affect a child’s education and improve student achievement
(Sanders & Rivers, 1996). The remainder of this chapter considers this evidence
in considerable detail.

Much of school improvement over the past 40 years has been disappoint-
ing. Despite clear evidence of the impact that well-prepared teachers have on
student achievement, most major reform has not addressed how teachers teach.
Figure 1 illustrates that reforms in the guise of structural interventions have
had, at best, a minimal impact on achievement as measured by high-stakes tests
and graduation rates (Yeh, 2007).
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Figure 1. Impact of strucural reform interventions. Data are drawn
from Hattie (2009, Appendix B) and Yeh (2007, p. 431).

As stakeholders in education, we are fortunate to have reliable evidence — to
be addressed in the remainder of this chapter — that supports the strategy of
improving teacher performance as a cornerstone of future reform efforts. The
goal of this strategy is to address deficits in education noted in policy reviews
such as A Nation At Risk (Gardner et al., 1983), while being consistent with the
reform goals delineated in the No Child Left Behind Act of 2001, which calls
for improved standards for teacher training and credentialing.
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WHAT RESEARCH TELLS US ABOUT THE IMPORTANCE OF
TEACHERS

Figuring out what research tells us about the significance of teachers has not
been without serious challenges. Prior to the 1980s, qualitative research pre-
dominated the field of education, and quantitative research methods were not
often applied to examining this issue (Cochran-Smith & Zeichner, 2005). Not
until the 1990s was quantitative research commonly seen in the literature or
methods such as value-added modeling employed in studies on the importance
of teachers. An advantage of this trend toward quantitative measures is that
these measures can be used to establish causal relations between interventions
and outcomes. The results of these studies can be analyzed for effect size, al-
lowing for reliable comparison of results across studies.

Although qualitative research can be effective in describing phenomena,
the results cannot be separated from the individual or case studied, making the
data inherently subjective. In contrast, quantitative research relies on measure-
ments of events that can be expressed as a specific quantity or unit and whose
results can be generalized to populations, settings, treatment variables, and
measurement variables used to predict future events. Quantitative and qualita-
tive methods are valuable tools when used to answer questions for which they
were designed.

Table 1

Effect Size
Cohen’s d* Effect Size
Small d=0.2
Medium d=0.5
Large d=0.8

Note: Effect sizes range from minus to positive. A small effect is commonly defined
as d = 0.2, medium as d = 0.5, and large as d = 0.8, but it is not uncommon to see
effect sizes that exceed 1.0. The terms “small,” “medium,” and “large” are relative.
Researchers accept the risk of using relative terms in the belief that they have more to
gain than lose by offering a common conventional frame of reference when no better
way to estimate the impact of a practice or intervention is available. Effect sizes in
the 0.4 range or smaller are often considered minimal levels for educational purposes
(Gersten et al., 2005).

* The accepted benchmark for effect size comes from Jacob Cohen (1988), a U.S.
statistician and psychologist.
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Among the first to use effect size to address the importance of teachers in
improving student achievement were Johnson and Zwick (1990). Using data
compiled by the National Assessment of Educational Progress (NAEP), they
calculated that teachers had an average effect of 0.24 per year on students
ages 9, 13, and 17, in the subject areas of reading, writing, civics, U.S. history,
mathematics, and science.

Hattie (2009) worked for 15 years to research and synthesize over 800 meta-
analyses on the influences on achievement in school-aged students. He offered
an effect size for each of the educational practices and interventions. He also
reported that research conducted in New Zealand identified an effect size of
0.35 for teacher effectiveness across three subject areas: reading, mathematics,
and writing.

The importance of a teacher’s contribution to student performance was dem-
onstrated in a randomized controlled trial conducted by Nye, Konstantopoulos,
and Hedges (2004). The results of this study showed substantial differences
among teachers in their capacity to produce achievement gains in students.
Simply stated, they found that 7% to 21% of student gains could be attributed
to teacher effectiveness.

Together, teacher effect size and percentage of student gains build the case
for the importance of teachers in student success.

Another attempt to ascertain a teacher’s impact used value-added model-
ing. Sanders and Rivers (1996) wanted to understand the effect on students of
prolonged exposure to effective teachers compared with prolonged exposure
to ineffective teachers (Figure 2).
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Figure 2. Teacher effectiveness: Gains in 8th-grade math. Data are
drawn from Sanders and Rivers (1996, p. 3).
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They employed the Tennessee Value-Added Assessment System (TVAAS),
designed to determine an individual teacher’s influence on the rate of academic
growth. The study found that students with similar aptitude and initial achieve-
ment scores performed significantly differently depending on the quality of the
teachers to whom the students were assigned. The effects of being taught by
effective and ineffective teachers were still measurable 2 years after the initial
study. The results suggested that the teacher effects on students were additive
and cumulative, and offered little evidence that more effective teachers in later
grades would make up for years of ineffective instruction.

A study in Texas elementary schools estimated that teachers accounted for
3% of the variance in student achievement (Mendro, Jordan, Gomez, Anderson,
& Bembry, 1998). A large-scale U.S. government study reported teacher im-
pact on student test scores between 4% and 18% (Rowan, Correnti, & Miller,
2002). An American Education Research Association (AERA) policy paper on
the topic of value-added research on teacher effectiveness, Teachers Matter:
Evidence from Value-Added Assessments (2004), concluded that “value-added
measurement has proven that very good teaching can enhance student learning;
that family background does not determine a student’s destiny; and that deci-
sions made about teacher hiring, placement, and training make a difference for
academic achievement.”

In summary, the available research supports the notion that teachers make an
important contribution to student success in school. The importance of teach-
ers to student achievement gains offers educators a powerful leverage point in
reform efforts. The research further supports vigorously pursuing interventions
targeted at what happens in the classroom through improving how teachers
teach.

A BRIEF HISTORY OF TEACHER PREPARATION

The need to provide students with qualified teachers has been an issue of con-
cern for well over 150 years. Teacher preparation programs, commonly called
“normal schools,” provided undergraduate training during the 19th and early
20th centuries. Teaching preparation following this model remained basically
unchanged for 100 years. No single model of pedagogy or skills to be taught
teachers emerged; each state set its own credential requirements, and prepara-
tion programs tended to design their own models of training.

This situation began to change in the 1980s, when disappointment with
student test scores coincided with a shortage of trained teachers, reinforcing
the belief that the shortage of qualified teachers contributed to the poor per-
formance of schools. The result of the undersupply of fully trained teachers
was an increasing dependence on the use of alternatively credentialed teachers
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(Constantine et al., 2009).

In 2001, concerns regarding the quality of teachers in classrooms culminated
in the landmark intervention of the federal government with legislation titled
PL 107-110, No Child Left Behind (NCLB). Among the many issues addressed
by NCLB was the insertion of incentives for reducing the use of underquali-
fied teachers. The law required states to provide highly qualified teachers to
all students by 2014. The legislation and subsequent regulations were the first
national attempts to control the quality of teachers and teacher training. NCLB
regulations hold school districts accountable by requiring that their teachers
meet the following standards: (a) have a bachelor’s degree, (b) be fully certified
and/or licensed by the state in which they teach, and (c) be competent in the
subject matter they teach.

The establishment of these higher standards led to predictions of serious
shortages of qualified teachers. In spite of the challenges posed in filling posi-
tions with fully credentialed personnel, schools have been successful in staffing
classrooms with appropriately credentialed teachers. According to Department
of Education data, by 2008 more than 95% of public school teachers had ac-
quired the necessary teacher certification (Figure 3). It should be noted that
each state has been given the flexibility to establish its own standards for “high-
ly qualified,” so the term does not have a consistent meaning. A teacher who is
highly qualified in one state may not meet the standards of another state.
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Figure 3. Core academic classes taught by highly qualified teachers.
Data are drawn from ED Data Express (U.S. Department of
Education, 2011).
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Stiffer credential standards were not the only change in teacher education
over the past 40 years, a period that witnessed a major increase in teacher edu-
cation levels. In 1971, the majority of teachers, 70%, possessed a bachelor’s
degree, and fewer than 30% held a master’s or higher degree. Today the trend
has reversed itself, and now a majority of teachers, 56%, hold a master’s degree
(National Education Association [NEA], 2003) (Figure 4). This reversal repre-
sents a significant increase in the formal education of teachers.
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Figure 4. Public school teachers: Highest degree held. Data are
drawn from the National Education Association (2003, p. 5).

Most research conducted before 2000 on the importance of education level of
teachers on student achievement is correlational or qualitative. Unfortunately,
much of the impetus for the shift toward post-bachelor’s degree teacher ed-
ucation was driven by a desire to make preparation programs appear more
professional, because of a lack of respect often accorded the programs rather
than a desire to improve the pedagogy or teacher training models (Zeichner &
Conklin, 2005).

In spite of the significant increase in the number of teachers with master’s
degrees, little improvement in critical student outcomes, such as test scores or
graduation rates, was evident in the data from 1971 through 2001 (National
Assessement of Educational Progress [NAEP], 2009).

During this time, the NAEP test scores have remained essentially unchanged
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across all grade levels. It is clear we have missed something critical in our at-
tempts to improve teacher training. Mandating that teachers have credentials
and increasing their time spent in higher education have not improved student
performance.

The problem with reform efforts such as mandating credentials and a shift
toward higher education is fundamental. The interventions were designed as
simple structural modifications that did not address how teachers teach. They
offered a change in the facade of teacher preparation, but not the substance of
the interactions between teachers and students. To make a difference, as dis-
cussed earlier, teacher preparation reform must make changes to practices and
pedagogy: what we teach teachers and how we teach them. Until practices with
a strong evidence base for effectiveness are adopted and student teachers are
given the opportunity to master them by working with real students, we should
not be surprised when reform efforts fail. An emerging body of knowledge
about what works will help to build how to teach teachers will help to build a
new model of teacher education (Brophy, 2004; Joyce & Showers, 2002).

WHAT WE SHOULD TEACH: TEACHER SKILLS

If we want to provide teachers with the skills that offer the best chance for
success in the classroom, we must start with the premise that the skills we
teach should derive from the best available evidence on what works. Education
literature is full of recommendations for what teachers should be taught.
Unfortunately, much of what we have been teaching in preparation programs
is based on fad, folk wisdom, and shoddy research methodology (Kauffman,
2010). Snider (2006) described the typical experience of many teacher prepa-
ration students: “I learned very little in my undergraduate teacher education
program about how to teach... I knew very little about curriculum, effective
teaching, or principals of classroom management...” Anecdotal evidence indi-
cates that many teachers feel their training experience was similar. Some say
they felt lost when they began teaching. They were poorly prepared to handle
student conduct, assess student performance, or effectively implement teaching
strategies (Cochran-Smith & Zeichner, 2005).

An excellent place to start a discussion of what works for students is the
research of Wang, Haertel, and Walberg (1997), which identifies 28 categories
of variables that influence student learning. By combining the effect size of
different practices derived from research along with a content analysis and a
survey of educational experts, Wang and her colleagues established a weighted
score for each category. All three data sources produced sufficient agreement
that the variables could be ranked according to impact on student learning. In
Figure 5, the domains of effective instruction and the relative impact of each
are summarized.
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Figure 5. Impact of instructional influences on learning. Data are
drawn from Wang, Haertel, and Walberg (1997, p. 201).

These findings are supported in two subsequent meta-analyses, (Hattie,
2009; Kavale, 2005), each of which corroborates the Wang et al. 1997 study.
These meta-analyses build a case for the importance of assessment, classroom
management, teaching strategies, and well-designed curriculum. In Figure 6,
the effect sizes for different instructional practices are presented. All of the
effect sizes are in the range to be considered clinically or socially significant
(Gersten et al., 2005).
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Figure 6. Impact of effective classroom interventions. Data are drawn
from Hattie (2009, Appendix B).
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Formative Assessment

When it comes to critical skills for teachers, few are as important or powerful
as formative assessment. Also known as progress monitoring, formative as-
sessment is frequent ongoing assessment of student performance. Research
consistently ranks formative assessment in the top tier of variables that make a
difference in improving student achievement (Hattie, 2009; Marzano, 1998). It
is not surprising that approaches such as Response to Intervention (RtI), Data-
Based Decision Making (DBDM), and Positive Behavior Interventions and
Supports (PBIS) depend heavily on frequent progress monitoring.

A meta-analysis by Fuchs and Fuchs (1986) demonstrated the impact of
formative assessment on student performance (Figure 7). The study provided
evidence for monitoring student progress through the systematic collection of
performance data. The effects of progress monitoring were found to be signifi-
cantly enhanced when the data were collected weekly and when teachers inter-
acted with this information by graphing the data and analyzing the information
using set decision rules.
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Figure 7. Impact of formative assessment (progress monitoring) on
student achievement. Data are drawn from Fuchs and Fuchs (1986,
p. 204).

Subsequent research (Table 2) has built a persuasive body of knowledge
supporting the early work by Fuchs and Fuchs (1986) in this area. Formative
assessment provides indicators to verify and maintain student progress and can

10
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act as an important diagnostic tool pointing to when and how to adjust instruc-
tion. The take-home message is that formative assessment coupled with graph-
ing and following rules for analyzing and responding to data can be a powerful
educational intervention.

Table 2
Effect size for formative assessment
Study Average Effect Size

Black and Wiliam, 1998 0.4-0.7
Bloom, 1976 0.54
Haller, Child, and Walberg, 1998 0.71
Hattie, 2009 0.90
Fuchs and Fuchs, 1986 0.90
Kavale, 2005 0.70
Kumar, 1991 1.31
Scheerens and Bosker, 1997 1.09
Walberg, 1999 0.94

Classroom Management

When surveyed, principals and teachers cited classroom management and stu-
dent conduct near the top of the list of issues impeding the effective running of
a classroom. Hattie (2009) ranked classroom management fifth among school
issues affecting student performance. Classroom conduct problems have a de-
bilitating effect on schools, impacting staff morale as well as contributing to
lower student achievement (Marzano, Marzano, & Pickering, 2003). Major
educational interventions such as PBIS and the Good Behavior Game (GBG)
were designed specifically to mitigate the impact of misconduct by reducing
behavior problems and indirectly student academic performance.

Marzano et al. (2003) conducted a meta-analysis that included 134 effect
sizes derived from 100 studies on the topic of behavior management. The re-
sults from this meta-analysis are presented in Figure 8. The overall impact on
student achievement in this study was an effect size of 0.521. The study report-
ed a 20% increase in achievement when systematic rules and procedures were
implemented. In the original report, the effect sizes were reported as negative
numbers because the measures were a reduction of behavior problems relative

11
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to comparison conditions. For ease of understanding, the effect sizes here are
reported as positives to more clearly communicate the benefits of effective
classroom practices. The values remain the same.
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Figure 8. Impact of behavior management factors on student
achievement. Data are drawn from Marzano, Marzano, and Pickering
(2003, p. 8).

Teaching Strategies

What do some teachers do that makes them better teachers? This section ex-
amines the importance of teaching strategies that make a significant difference
in student learning. Hattie (2009) reviewed 14 meta-analyses of 5,667 studies
to derive an effect size of 0.60 for teaching strategies. In his meta-analysis,
Marzano (1998) arrived at a similar effect size of 0.52 for teaching strategies.

Unfortunately, it is not enough to know that teaching strategies make a dif-
ference. As educators, we need to know what strategies work and under what
conditions they are effective. To do this, we must create a knowledge base that
identifies specific interventions as well as the core strategies from which these
interventions have been constructed.

For example, Swanson and Hoskyn (1998) emphasized sequencing, drill
repetition, and strategy cues as effective teaching strategies. In particular, they
found that reading skills (i.e., comprehension, vocabulary, and creativity) were

12
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responsive to this approach and produced large effect sizes above 0.8. If we
want to increase the success of student reading, we must build reading pro-
grams based on proven core strategies described in the report of the National
Reading Panel (National Institute of Child Health and Human Development
[NICHD], 2000).

Unfortunately, existing research has not made the task of constructing a list

of key strategies simple. We are hampered in this effort for a number of reasons.
Different meta-analyses define “strategies” differently. Also, strategies are of-
ten combined in ways that make direct comparisons difficult. The teaching
strategy chart below (Figure 9) offers a side-by-side look at some of the im-
portant strategies with medium to large effect sizes that teachers should master.

Effect Size

0.9 9

0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Large effect size  0.73 L

0.82 0.8 0.81
_ 0.56 I I I I 0.58

Goal Setting* Feedback* Teacher Reinforcement** Active Mastery Reciprocal
Centered* Responding*** Learning* Teaching*
(Direct Instruction)

Hattie*, 2009; Marzano, 2003 **; White, 1998 ***

Figure 9. Impact of teaching strategies on student achievement. Data
are drawn from Hattie (2009, Appendix B), Marzano, Marzano, and
Pickering (2003, p. 8), and White (1988, p. 368).

Teaching Strategy Definitions (Hattie, 2009; Marzano et al., 2003; White, 1988)

Goal setting: The process of establishing a direction for learning.
Feedback: Information provided to teachers on student performance as
well as information provided to students on their own performance that
functions to correct or maintain performance.

Teacher centered: Having teachers establish the learning plan and
criteria for successful completion, making expectations clear,
demonstrating skills, checking students for skills acquisition, and
having students demonstrate skill fluency over time.

Reinforcement: Rewarding student effort and providing recognition for
desirable performance.

Active responding: Requiring students to talk, write, solve problems, or

13
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otherwise respond rather than sit and listen. Active responding allows
students to receive more frequent and immediate feedback.

Mastery learning: Ensuring that each student masters prerequisite
materials before moving on to more complex or advanced materials.
One way to do this is by breaking down material into manageable
units.

Reciprocal teaching: Requiring students to summarize, answer
questions, clarify points of confusion, and predict what to anticipate in
future lessons. The teacher and students take turns assuming the role of
teacher in leading this dialogue.

Curriculum

What role does the curriculum play in fostering student achievement? Gauging
the influence is often difficult. A curriculum is generally more than one teach-
ing strategy, and studies look at the impact of the curriculum as a whole and
not at each strategy and practice on its own. An examination shows that many
learning strategies are shared across curricula, whether the subject matter is
reading, math, science, or history.

There is a growing body of research available to educators through resources
such as What Works Clearinghouse on what curricula are and are not effective.
Training teachers in the use of effective curricula is challenging since different
districts use different curricula. It is impossible for a teacher preparation pro-
gram to train new teachers to effectively implement all of the possible curricula
they may be required to use. To facilitate the process of training teachers to
be effective, it may be wise to train teachers in the common, shared strategies.
Below is an extended discussion of effective teaching strategies across a num-
ber of different content areas or skills.

Skills: Reading

A substantial body of research exists on how to teach reading, a fortunate
circumstance because reading is pivotal to success in most subjects taught in
school. Research shows that students who are poor readers in the early years
are likely to continue to fall behind in future years (Juel & Leavell, 1988; Chard
& Kameenui, 2000).

In 1997, Congress asked the director of the National Institute of Child
Health and Human Development to convene a panel to assess the status of re-
search-based knowledge on reading. The report of the National Reading Panel
(NICHD, 2000) identified five areas with a sufficient evidence base for inclu-
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sion in reading programs. Figure 10 describes effect sizes associated with each
component and compares them with effect sizes from Hattie (2009). The data
from these two sources strongly suggest the importance of these components
of reading: phonemic awareness, phonics instruction, fluency, vocabulary, and
exposure to reading comprehension strategies. An effective reading curriculum
should contain these elements, although the elements alone are not sufficient
to ensure that the curriculum will be effective. It is all a matter of how the ele-
ments are combined and how the instruction is conducted.

0.86

Large effect size

0.8 7
0.67 0.67

0.60 0.58
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[] Medium effect size

N
®» 0.5 1
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0.2 1
0.1 +

Phonemic Phonics Fluency Vocabulary ~ Comprehension
Awareness Instruction

M National Reading Panel, 2000 M Hattie, 2009

Figure 10. Effect size for components of reading. Data are drawn from
Hattie (2009. Appendix B) and National Institute of Child Health and
Human Development (2000, pp. 2-3, 2-112, 3—-16).

Skills: Other

The evidence is not as clear for guiding curriculum selection in subject areas
other than reading. Research by subject area reveals effect sizes that are gener-
ally in the medium range (Hattie, 2009; Marzano, Pickering, & Pollack, 2001).
On the other hand, the available research does provide compelling evidence that
certain approaches are unlikely to be effective. Perceptual motor training and
whole language are examples of practices with a small effect size (Figure 11).
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Figure 11. Effect size for curriculum other than reading. Data are
drawn from Hattie (2009, Appendix B).

Subject Matter Expertise

This section looks at the evidence supporting subject matter training as a re-
quirement of teacher preparation. Subject matter expertise is frequently identi-
fied as essential training for teachers, and a great deal of emphasis has been
placed on ensuring that teachers have adequate training in the subject areas
they teach. NCLB lists “knowledge of subject matter area” as one of only three
critical features of a highly qualified teacher. Given the limited training time
available in teacher preparation programs, is subject matter important?

The Education Commission of the States (Allen, 2000) found little evidence
to support subject matter training as critical to effective teacher preparation.
Wilson and Floden (2003) and Floden and Meniketti (2005) found little data
supporting subject matter training as significant in producing successful teach-
ers. Two comprehensive studies, by Ahn and Choi (2004) and Hattie (2009),
looking at the effect size of teacher subject matter training on student achieve-
ment, found the impact to be no greater than 0.09 for all subjects (Figure 12).
The greatest effect size was in math, and even then the impact was only 0.12,
still below what is considered a small effect size of 0.2.
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Figure 12. The impact of subject matter training on student
achievement. Data are drawn from Hattie (2009, p. 297) and Ahn and
Choi (2004, p. 30).

WHAT SKILLS TEACHER PREPARATION PROGRAMS TEACH

Knowing to what extent teacher preparation programs are teaching formative
assessment, classroom management, teaching strategies, and curriculum is im-
portant to determine if these programs are equipping teachers with the training
they most need. Each state certifies teachers within that state and operates train-
ing independently of the other states. No national standards exist for teacher
preparation. There are two national organizations whose mission is to improve
programs through accreditation: the National Council for the Accreditation of
Teacher Education (NCATE) and Teacher Education Accreditation Council
(TEAC). NCATE and TEAC established standards for programs, which include
requiring schools to complete an audit consisting of paper compliance and site
visits. Unfortunately, neither has looked at the effectiveness of graduate teach-
ers from universities that NCATE or TEAC approved and the achievement
of the students they instruct. Furthermore, accreditation is not mandatory for
preparation programs. NCATE accredits fewer than half of the programs in the
nation (650 of the over 1,500 programs). TEAC has a little over 200 accredited
members.

Another way to discover what preparation programs are teaching is to sur-
vey teachers about their programs. It is important to note, survey data of this
type have their limitations. In this instance, it is what teachers said about their
programs, not what the programs did. When asked to describe their satisfaction
with the preparation program they had completed, teachers often gave contra-
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dictory responses. General questions regarding satisfaction elicited positive
responses, but queries about specific areas of training drew answers that were
not always as affirmative (Figure 13).
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Figure 13. Teacher survey of preparedness. Data are drawn from Hart
Research Associates (2010, p. 5).

Reading

Given the importance of reading for students, knowing what preparation pro-
grams are doing to prepare teachers to teach reading is crucial. One study that
examined preparation programs surveyed course syllabi from a representative
sample of 72 U.S. teacher preparation programs about what they offered pro-
spective teachers in reading training (Walsh, Glaser, & Wilcox, 2006). Despite
60 years of rigorous research into what works in teaching reading, many teacher
preparation schools fail to teach the fundamental components of reading.

As noted earlier in this chapter, the National Reading Panel report (NICHD,
2000) substantiated the need for phonemic awareness, phonics, fluency, vocab-
ulary building, and exposure to reading comprehension strategies. The report
found that only 15% of the sampled schools provided training in all the com-
ponents. Figure 14 describes the number of components these schools taught.
The fact that NCATE accredited a program did not increase the likelihood the
school would teach scientifically based reading. The teaching of phonics was
the most frequently taught component of reading, but much of reading instruc-
tion did not make use of the other critical components. The study found that
teacher preparation faculty often portrayed scientifically based reading instruc-
tion as one of many approaches no more valid than others.
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Figure 14. Percent of teacher preparation programs teaching
evidence-based components of reading. Data are drawn from Walsh,
Glaser, and Wilcox (2006, p. 24).

Formative Assessment

Earlier in this chapter we described the importance of formative assessment in
improving outcomes for students. It is therefore vital to know how well teacher
preparation programs are doing in training future teachers about formative as-
sessment. Spear-Swerling (2008) surveyed 13 teacher preparation schools in
Connecticut to find out whether they were teaching formative assessment. She
identified the frequency of the term “formative assessment” (or comparable
terms “progress monitoring,” “rapid assessment,” or “ongoing assessment”) in
course descriptions.

Despite formative assessment’s great potential for improving student
achievement scores, teacher preparation programs surveyed in Connecticut did
not emphasize this powerful tool. The Spear-Swerling study found only 14.3%
of the preparation programs surveyed included formative assessment and none
incorporated Dynamic Indicators of Basic Early Literacy Skills (DIBELS), a
program that relies heavily on formative assessment, into their syllabi (Figure
15).

If what occurred in Connecticut can be generalized to other states and
other preparation programs, inadequate training in formative assessment
has the potential to undermine major reform efforts such as Response to
Intervention (RtI) built around ongoing assessment of students. Limited train-
ing in formative assessment risks the inadequate education of a generation
of teachers who are increasingly held accountable for the failure of students.
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Figure 15. Survey of courses teaching formative assessment. Data
are drawn from Spear-Swerling (2008, p. 285).

Behavior Management

Instruction in behavior management has been shown to have a significant im-
pact on student achievement (Marzano et al., 2003), although qualitative reports
from teachers suggest they are unprepared to handle conduct problems when
they begin teaching (Hart Research Associates, 2010).

More rigorous methods designed to get at this issue have been difficult to
find. One study (Begeny & Martens, 2006) does provide insight into this area.
It looked at teacher course work and applied training in behavior manage-
ment practices for elementary, secondary, and special education students in
six teacher preparation programs in the Northeast. A major finding was that
students received “little training in behavioral instruction concepts, strategies,
programs, and assessment practices.” Participants reported “no training” for
43% of the behavioral items surveyed in the study.
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HOW TEACHER PREPARATION PROGRAMS PREPARE
TEACHERS

Discussions of teacher preparation generally focus on the content teachers
should be taught rather than on how best to instruct teachers. The way we
prepare teachers has varied little over the past 100 years. We rely on lectures
provided by professors in university settings along with a traditional 8 weeks
of student teaching, which generally happens at the end of the preparation
process. In recent years, there have been calls to change this model. A re-
port commissioned by NCATE (2011) proposed a radical departure from the
university-based model to a clinically based approach that emphasizes field
experience over didactic training. In this section, we will examine research on
approaches to teaching teachers that increase the likelihood that skills learned
in the preparation setting will be mastered and used when the new teacher
enters the classroom.

Didactic Presentation (Lecturing)

Lecturing prospective teachers is the most common form of instruction found
in teacher preparation. This method remains in use for a number of important
reasons: It is efficient and flexible, it gives instructors greater control of the
material to be presented to students, and it offers easy methods — tests and
papers — to assess mastery of the material (Friesen, 2011). Unfortunately, there
are also disadvantages associated with lectures (Heward, 2004). Among these
is the fact that listening to a lecture is a passive experience. Research suggests
that requiring frequent responses during instruction is the most effective way to
improve student performance (Heward, 2008). If this is true for schoolchildren,
it may also hold true for prospective teachers. More importantly, answering
questions during a lecture is a far cry from being able to demonstrate effective
use of a skill in the field.

Coaching

Joyce and Showers (2002) looked at the question of how best to train teachers
so that new knowledge is transferred to classrooms. Their research examined
four methods of training teachers.
1. Discussion: Theories, facts, and information presented through
discussion, readings, or lectures.
2. Demonstration: Modeling a skill for the persons being trained.
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3. Practice and feedback: Using a skill under simulated conditions.

4. Coaching: Collaborative work between trainer and trainee to solve

problems or answer questions that arise in the classroom.

The traditional lecture method did not result in teachers applying newly ac-
quired skills in the classroom. The introduction of skill demonstrations by the
trainer was insufficient to ensure the transfer of the skill from the demonstrator
to the trainee. Even the introduction of practice was not enough to see the skill
put into use in the classroom. Only when coaching was added did a significant
transfer of skills to the classroom occur (Figure 16).
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Figure 16. Coaching: Teacher training method producing the best
results. Data are drawn from Joyce and Showers (2002, p. 78).

This study shows how critical it is that teacher preparation programs balance
the traditional university-based training with effective field experience to give
new teachers the necessary skills to be successful.

Field Experience

The question is, what types of field experience result in the best skill acquisition
by teachers in training? Field experience (student teaching) is a set of training
experiences occurring in actual school settings or in a clinical or laboratory
environment. It is designed to bridge the gap between the university setting
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and actual classroom teaching and to integrate educational theory, knowledge,
and skills in practice under the direction of a qualified supervisor. While the
Joyce and Showers data (2002) suggest that coaching used in teacher training
is critical for ensuring that new skills are actually used in the classroom, it is
not enough to argue that all field experience techniques are effective.

Student teachers directly observe teaching, participate in teaching, and in-
dependently teach students. They are meant to work with a mentor teacher
from an active K-12 classroom and/or preparation program faculty in order
to receive feedback designed to hone skills previously taught in the university
setting. Effective field experience requires a high level of coordination be-
tween the K—12 placement site and the preparation program. Unfortunately,
such coordination requires substantial time and effort. In practice, insufficient
time and resources are allocated to field experience, and teachers often receive
inadequate coaching and are left to fend for themselves.

The importance that educators place on field experience is evidenced
by the ubiquitous presence of the practice throughout teacher prepara-
tion. In spite of the acceptance of the need for field experience, there is
little agreement on methodology, frequency, duration, and supervision of
field experience placements (Clift & Brady, 2005). The lack of agreement
on this practice is borne out by the different state standards for the amount
of field experience states require of new teachers (American Association
of Colleges for Teacher Education [AACTE], 2010) (Figure 17).
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Figure 17. State field experience requirements (student teaching and
clinical experience). Data are from American Association of Colleges
for Teacher Education (2010, p. 10).
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Microteaching

Microteaching is a technique used in field experience training in which the
student teacher along with a supervising faculty or mentor teacher reviews
video of lessons the student taught. The coach or instructor provides the student
teacher with specific feedback on the implementation of the lessons taught,
what worked, and corrective feedback on how to improve performance. This
method, used in laboratory settings or in real classrooms, can be an effective
technique to enhance field experiences. Microteaching is helpful both in im-
proving the teacher’s performance and increasing student achievement. Hattie
(2009) found an effect size of 0.88 for microteaching (Figure 18).
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Figure 18. Impact of teacher training methods. Data are drawn from
Hattie (2009, Appendix B), Metcalf (1995, p. 12), and Knight and
Cornett (2008, p. 13).

Overall, the evidence in support of the current approach to field experience
in teacher preparation is inadequate. There are not enough studies, and few of
those were experimental or used rigorous methodologies. A summary of studies
by Floden and Meniketti (2005) found them to be overwhelmingly qualitative,
with the vast majority focused on the teacher’s attitude change or perception of
the field experience rather than on critical outcomes such as the effect of field
experience on student achievement (Figure 19).
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Figure 19. Survey of field experience research topics. Data are drawn
from Floden and Meniketti (2005, p. 288).

WHAT WE KNOW ABOUT TEACHER PREPARATION MODELS

Substantial time and resources have been allocated to producing state and na-
tional standards for teacher preparation in order to create a model of teacher
preparation that can reliably produce teachers who make a difference. What
does research tell us about the evidence supporting these different approaches
to training teachers?

Teacher preparation models generally fall into three categories: (a) 4-year
bachelor’s degree credential, (b) 5-year post-bachelor’s degree credential, and
(c) alternative credential.

Four-Year Bachelor’s Degree Credential

This undergraduate model requires the student to spend 4 years obtaining a
bachelor’s degree built around a prescribed course of education study. The
requirements for a 4-year credential model vary by state. This credential was
founded on the “normal school” model with a focus on teaching subject matter
and methodology of education.
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Five-Year Degree Credential

A relatively modern concept that gained momentum in the 1960s, the 5-year
credential model requires teacher candidates to obtain a bachelor’s degree
before beginning a course of education study. The driving force behind the
adoption of the model was a belief prevalent in the education community that
teachers were not respected (Zeichner & Conklin, 2005). It was assumed that
making teacher certification a post-bachelor and/or graduate degree model
would confer greater esteem on the profession of teaching. The trend was wide-
ly embraced by teacher preparation programs across the nation, as well as being
adopted by a number of states including California.

By the mid-1980s, organizations such as the American Association of
Colleges for Teacher Education and the Carnegie Forum on Education and
the Economy were actively advocating the 5-year program as a solution to
unsatisfactory student achievement. It has been estimated that upward of
25% of American teachers receive credentials from post-baccalaureate pro-
grams (Zeichner & Conklin, 2005). Evidence supporting the efficacy remains
weak. The most extensive research comparing the effectiveness of 4-year
and 5-year credential teacher programs was conducted by Andrew (1990)
and Andrew and Schwab (1995). These two studies reached similar find-
ings. Unfortunately, this research did not directly examine student achieve-
ment or teacher performance but instead relied heavily on surveys (Figure 20).
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Figure 20. Outcome measures used in studies evaluating 4-year and
5-year teacher preparation programs. Data are drawn from Zeichner
and Conklin (2005, p. 705).
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The take-home message is that without examining student achievement, cur-
rent research on the effectiveness of 5-year programs cannot answer the impor-
tant question of whether the benefits of the additional year outweigh the costs.

Comparing Traditional Credentials (TC) And Alternative Credentials (AC)

To fill a critical teacher shortage in the 1980s, schools began to hire teachers
enrolled in alternative credential programs. The alternative credential proved
very popular, and the number of teachers with this type of credential increased
substantially during the 1980s (Constantine et al., 2009). The principal distinc-
tion between the TC and AC models is that TC teachers complete the credential
program before being hired to teach students, whereas AC teachers are enrolled
in programs that provide formal teacher preparation coursework while those
teachers are already employed in the classroom. A prime example of this ap-
proach is Teach For America. The program places over 8,000 recent college
graduates or professionals in classrooms in low-income communities for 2 or
more years. The goal is to provide underperforming schools with teachers who
are motivated to make a difference and willing to be trained while on the job.

The issue has been a lightning rod for those concerned with the stagnant
performance of schools as measured by NAEP scores and high dropout rates.
Those resistant to the AC route are generally opposed on the basis that putting
untrained personnel in classrooms will result in lower student performance
(Constantine et al., 2009). These concerns prompted changes in regulations
across the country, culminating in the NCLB mandate requiring teachers to
hold full state certification. Unfortunately, when the regulation was ordered,
an important question was left unanswered: Does full credentialing actually
increase student achievement?

Constantine et al. (2009) shed light on the issue with the results of their
2-year randomized controlled study funded by the Institute of Education
Sciences (IES). The study concluded that there was no statistically significant
difference in performance between students of TC and AC teachers (Figure
21). Variation in student achievement was not strongly linked to the teacher’s
chosen preparation route or to other measured teacher characteristics. The study
found no meaningful difference in the performance of teachers when it came to
student achievement in mathematics and reading. Neither route to certification
was found to be superior.
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Figure 21. Difference in achievement of alternative credentialed (AC)
teachers compared with traditional credentialed (TC) teachers. Data
are drawn from Constantine et al. (2009, Appendix A: exhibit A.7).

WHAT WE KNOW ABOUT TEACHER PREPARATION STANDARDS
National Teacher Certification

National Board for Professional Teaching Standards was established in 1987
to foster “high and rigorous standards for what accomplished teachers should
know and be able to do” (NBPTS mission statement). As a voluntary national
system, NBPTS certifies that a teacher has taught for at least 3 years, has sub-
mitted a teaching portfolio that includes video recordings of classroom teach-
ing, and has successfully responded to essay questions assessing pedagogical
knowledge. The process requires teachers to pay a substantial fee and can take
from 3 months to several years to complete. With the advent of NCLB and
greater accountability, school districts have come to view the process as a way
to improve student achievement, allocating scarce resources in the form of
performance compensation to encourage teachers who acquire certification.
Cantrell, Fullerton, Kane, and Staiger (2008) examined whether the certifi-
cation by NBPTS correlated with teacher impact on student achievement. The
study reviewed the available literature on the topic, including the performance
of NBPTS-certified teachers and the role certification played in improving
student achievement. The analysis provided a summary of effect sizes from
six studies between 2004 and 2006. There were no statistically significant
differences between the math and reading test scores of students assigned to
NBPTS-certified teachers and those of students assigned to teachers who did
not apply for NBPTS certification. It also provided results from recent research
that looked for a correlation between NBPTS certification and teachers with the
largest estimated impact on student achievement. The research generally found
very small effect size differences of 0.05 to 0.1 between the impact on student
achievement of certified teachers and applicants who failed to obtain certifica-
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tion. Cantrell et al. found no studies with an effect size above 0.1 (Figure 22).
This research offers little to recommend NBPTS certification as an effective
strategy for improving teacher effects on student performance.
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Figure 22. Comparison of NBPTS-certified teachers with non-certified
teachers on student math achievement Data are drawn from Cantrell,
Fullerton, Kane and Staiger (2008, Table 3).

Program Accreditation

Program accreditation is a common quality control practice used in higher edu-
cation as a means of holding colleges and universities accountable to standards
of excellence. The National Council for the Accreditation of Teacher Education
(NCATE), founded in 1954, and the Teacher Education Accreditation Council
(TEAC), founded in 1997, have a mission to improve teacher education through
accrediting preparation programs. NCATE accredits fewer than half of the
programs in the nation, just 650 of the over 1,500 programs. TEAC has a little
over 200 accredited members.

Both work to improve quality by requiring preparation programs to meet
best practices standards through compliance procedures and periodic site visits.
Neither organization includes in its mission statement that the goal of accredita-
tion is to improve schoolchildren’s performance. Despite the best attempts of
both bodies to improve the quality of teachers entering the workforce, there is
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little research to support that the programs are having a significant impact on
the quality of teachers. The research found on the organizations’ websites of-
fers little evidence that teachers graduating from accredited programs are any
more effective than teachers coming from unaccredited institutions (ncate.org;
teac.org).

A primary study by Gitomer, Latham, and Ziomek (1999) on the NCATE
website promoting accreditation effectiveness showed that graduates of
NCATE-accredited colleges of education passed Education Testing Service
(ETS) content examinations for teacher licensing at a higher rate than did grad-
uates of unaccredited colleges. The results of this study are described in Figure
23. There are two issues of concern regarding the study. First, it does not offer
evidence that passing the Praxis II, a teacher certification exam, makes for
better teachers in the classroom as measured by student academic outcomes.
Second, we do not know if the 8% difference in the scores between NCATE-
trained teachers and non-NCATE teachers is statistically or socially significant.

92 - 91%

90 A

Research on student

g6 achievement absent

83%

Percent Pass PRAXIS Il

82 1

78 -
NCATE Institution Non-NCATE Institution

Figure 23. Comparison of NCATE-trained teachers and non-NCATE
teachers passing the Praxis Il. Data are drawn from Gitomer, Latham,
and Ziomek. (1999, p. 25).

Unfortunately, too few studies have been done on the subject, and the re-
search that has been conducted offers insufficient evidence to know whether
being accredited by either NCATE or TEAC will result in preparation programs
producing teachers who can make a difference in the lives of students.
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WHAT WE KNOW ABOUT PREPARATION PROGRAM
EFFECTIVENESS RESEARCH

We previously examined the importance of assessment of students as an es-
sential strategy to improve student performance. Assessing graduates of teacher
preparation programs and their impact on student achievement is another im-
portant strategy for improving the performance of the education system. To
date, few studies have been conducted linking preparation programs and the
quality of preparation program graduates. Until recently, few incentives or con-
tingencies were placed on preparation program administrators by regulators,
funding sources, or consumers to conduct this type of research.

School administrators and those involved in the hiring of teachers would
benefit greatly by knowing which preparation programs produce the best teach-
ers. It would help all involved to know which preparation programs incorporate
evidence-based practices in their required course work. Correlating teachers’
course of study to outcome performance data would be crucial in expanding
our knowledge base and assisting other preparation programs to improve per-
formance. This would prove invaluable in determining which course of study
produced teachers whose students had the best outcomes and to use that pro-
gram’s curriculum as a template for other preparation programs. Information
about what works and what practices to avoid is sorely needed as pressure has
increased for greater accountability for preparation programs.

The studies evaluating preparation programs over the past 30 years have
typically been qualitative and provide little information that can inform stake-
holders which preparation programs produce the best results. In the past, we
did not have the tools to conduct the research we require. Now, tools such as
value-added modeling are being more widely used to answer these questions.
Researchers are attempting to answer questions such as which preparation
programs are the best at producing teachers who raise student achievement
scores, as Noell and Burns (2006) did in their study of preparation programs
in Louisiana. Their analysis suggest that it may be possible to use achieve-
ment and educational personnel databases to assess the effectiveness of teacher
preparation programs.

WHAT WE KNOW ABOUT TEACHER INDUCTION

Before induction was introduced in the 1980s, after teachers completed

preservice training they would be dropped into an education system that em-
phasized independence in deciding how to run their own classrooms. The tra-
ditional preparation model offered new teachers approximately 8 weeks of
field experience in a real classroom to get them ready for this day (American
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Association of State Colleges and Universities [AASCU], 2010). New teach-
ers were provided a few hours of orientation and then given control of the
classroom.

By the 1980s, this picture began to change. Stagnant student graduation
rates and declining test scores elicited concerns from educators and the public
(Maheady & Jabot, in press, this volume). In the education literature, terms
such as “preservice training,” “in-service teacher training,” “induction,” and
“mentoring” increasingly appeared as a way to improve teacher performance.
By 2000, over 80% of public school teachers received some form of formal in-
duction training (Smith & Ingersoll, 2004). Induction consists of practices that
help new and beginning teachers become competent and effective classroom
professionals who also understand school and community cultures (AACTE,
2010).

Maheady and Jabot (in press, this volume) provide a thorough look at teacher
induction and the remarkable growth of the practice. They make a compelling
case for induction services. They also analyze the available research on current
models and offer solutions to remediate problems evident in today’s compre-
hensive teacher induction services.

To begin a discussion of induction, it is reasonable to ask one key ques-
tion: Are new teachers less effective than veteran teachers? Research on the
preparedness of new teachers, not surprisingly, supports the common wisdom
of the existence of a “rookie” phenomenon (Kane, Rockoff, & Staiger, 2006;)
(Figure 24). The rookie is an inexperienced teacher who requires on-the-job
training before mastering the skills needed to be effective. Even though the data
in Figure 24 capture the effect of additional years of experience, it is impor-
tant to note that the difference between a beginning teacher and a second-year
teacher is only .06 of a standard deviation, which is not a very large effect.
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Figure 24. VValue-added returns with years of experience. Data are
drawn from Kane, Rockoff, and Staiger (2006, Table 10).

Research offers insight into how long it takes to get new teachers up to
speed. An analysis of math and reading scores, when correlated with teacher
experience, provides credence to the notion that time in the classroom makes
for better teachers. The data support the following facts: Students of first-year
teachers, on the whole, produce lower test scores; improvement in teacher
performance happens over the first 3 years; and additional experience does not
result in continuing improvement after the third year. It is also important to
note that the impact on student achievement is small, as measured by an effect
size of 0.2 or less.

When first proposed, teacher induction was offered as an answer to stagnant
student achievement scores and as a way to stem the loss of teachers through
turnover. Chronic shortages of qualified teachers in the 1980s made the issue
of turnover even more important, as it contributed to the number of new and
undertrained teachers entering the workforce. Astonishingly, by the fifth year
of teaching, almost 50% of new teachers leave the profession (Ingersoll, 2003)
(Figure 25). If the trend is to be reversed, understanding why so many teachers
leave in the first few years might lead to a solution. If induction could make
teachers feel better prepared and increase job satisfaction, the practice might
possibly reduce turnover (Hart Research Associates, 2010).
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Figure 25. Teachers leaving the profession. Adapted from “Is there
really a teacher shortage?,” by R.M. Ingersoll, 2003, A research report
co-sponsored by the Center for the Study of Teaching and Policy and
the Consortium for Policy Research in Education, p. 14. Copyright
2003 by the Center for the Study of Teaching and Policy. Adapted with
permission.

The first large-scale induction program in the United States was established
in Florida in 1980. Induction offered a way for schools to systematically deliver
instruction to orient new personnel, train staff to the standards unique to a spe-
cific school, and use veteran teachers to mentor and coach beginning teachers.
Proponents of the practice suggested other valuable benefits from induction,
notably, improved morale and enhanced communication between administra-
tors and teachers, problems that affected most school systems (Ingersoll &
Kralik, 2004).

Representing a possible solution to multiple problems, induction had great
appeal. The attraction was so compelling that over the next 10 years most states
followed the example of Florida and established induction models. Induction
in one form or another rapidly grew from a relatively unknown niche service
to involving over 80% of public school teachers by 2000, and it is expected to
soon engage 90% of all beginning teachers (Smith & Ingersoll, 2004; Maheady
& Jabot, in press, this volume). Figure 26 describes the growth of teacher par-
ticipation in induction programs between 1990 and 2000.
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