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SUMMARY OF THE FINDINGS

What follows is a summary of the findings of an extensive review by the Education Commission
of the States (ECS) of empirical research on the effectiveness of current approaches to licensing
and certifying teachers. The research review focused on eight questions (and several sub-
questions) that are of particular interest and concern to policy and education leaders, including:

= The extent to which certain factors — ranging from a teacher’s college grade point average
and scores on licensing and aptitude tests, to the selectivity and rigor of his or her
preparation program — are associated with teaching quality and effectiveness

= The relative performance of fully certified teachers and those teaching out-of-field or
with emergency credentials

= The relative performance of middle school teachers holding K-8 licenses and those
holding dedicated middle school or subject-specific licenses

= The potential benefits and drawbacks of raising teacher licensing and certification
standards — specifically, raising minimum passing scores on state-mandated tests.

The full report, available at http://www.ecs.org/TLCreport, provides a detailed look at what the
research says in response to each of the eight key questions and what that response implies for
policy, and includes summaries of the 53 studies reviewed.

Eight Questions on Teacher Licensure and Certification: What Does the Research Say? is the
last in a report series on teaching quality supported by a grant from the U.S. Department of
Education. The first, an in-depth review of research on teacher preparation published in August
2003, is available at http://www.ecs.org/tpreport. The second, which was released in September
2005, focused on what the research says about teacher recruitment and retention. It is available at
http://www.ecs.org/trrreport.




Question 1.
What kinds of pedagogical knowledge and practice are related to a teacher’s
effectiveness in promoting student achievement?

Only three studies addressing this question met the review criteria. All three focused on the
relationship between classroom practices and student achievement on standardized tests, and all
relied on teachers to identify the specific classroom techniques used. It should be noted that
while self-reporting is frequently used in social science research, results may differ from data
gathered through observation.

For several reasons, this research must be considered inconclusive. First, the three studies used
differing variables. One looked at how the use of small-group instruction and an emphasis on
problem-solving skills affected 10th-grade math scores; another, at the impact of small-group
discussion and hands-on learning on 8th-grade math and reading scores; and the third, at the
relationship between the amount of time a teacher spent on active instruction (presenting or
explaining material, providing feedback and whole-class instruction) on reading and math scores
at several grade levels.

The findings of the studies also varied. For example, one of the studies found a positive
relationship between the use of small-group instruction and student achievement, while another
found that technique to be associated with lower achievement scores.

Finally, ECS offers cautions about these results, including that research looking only at a single
grade level may not be able to be generalized to other grades (Wenglinsky, 2002), and that the
utility of a particular teaching technique may not manifest as an improvement in achievement
scores (Goldhaber and Brewer, 1997b).

POLICY IMPLICATIONS

Further research on this question — using consistent definitions and data-gathering
techniques, and taking into account the diverse learning styles and/or aptitudes of
students at various grade levels — would clearly be useful, although the effort and cost of
such research may be prohibitive. Thus, any policies or requirements that directly address
pedagogical techniques should be developed and implemented with great caution.

Question 2:
To what extent is the selectivity and rigor of teacher preparation programs
associated with teaching quality and effectiveness?

Only two studies addressing this question met the criteria for inclusion in this review. Both

studies, using institutional ratings published in Barron’s Profiles of American Colleges, found
the selectivity of a teacher’s preparation program to be associated with higher student
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achievement. The findings of these two studies — one of which used data from just a single state
— constitute only limited evidence of a positive relationship between program selectivity and
teaching effectiveness.

POLICY IMPLICATIONS

The research findings suggest that closer examination of the key characteristics and
features of teacher preparation programs at more-selective institutions would produce
information and insights useful in crafting policy governing teacher preparation and
professional development.

Question 3:
What is the relationship between verbal ability and a teacher’ s effectiveness?

Related Questions:

Do other measures of aptitude, such as academic performance or test scores, predict
teacher effectiveness? Is certification through the National Board for Professional
Teaching Standards (NBPTYS) associated with increased teacher quality and
effectiveness?

> Verbal ability

A number of studies over the past three decades investigating the hypothesis that a teacher’s
verbal ability is positively related to student achievement offer strong evidence that it is.

> Other measures of aptitude

Several studies reviewed for this report found a positive relationship between teachers’ academic
performance — as measured by college grade point average (GPA), education coursework and
SAT or ACT scores — and their effectiveness in the classroom. But these studies used differing
dependent and independent variables. In addition, questions have been raised about the validity
of GPA as an assessment measure because of the possibility of grade inflation and inconsistent
grading scales, which can lead to overestimation of content knowledge.

Thus, the research reviewed for this report should be taken as offering only moder ate support
for the hypothesis that academic performance predicts teacher effectiveness.

> National Board certification
No studies investigating the association between certification by the National Board for
Professional Teaching Standards and teacher quality or effectiveness met the criteria for this

review. It should be noted, however, this review looked only at research completed between
1983 and 2003. Some studies completed in the past couple of years support the assertion that
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National Board certification is related to increased teacher quality (Goldhaber and Anthony,
2004).

POLICY IMPLICATIONS

While there is some evidence of the predictive value of grade point averages, test scores
and other measures of aptitude, licensure and certification systems that rely heavily or
exclusively on such measures should not be implemented without further research.

Question 4.
Isthere empirical evidence for the validity and reliability of tests and methods
frequently used in evaluating a teacher’ s effectiveness or quality?

Evaluation tests and methods covered in this report include: Praxis tests, National Board for
Professional Teaching Standards (NBPTS) certification tests, state licensure exams, principals’
ratings of teachers, teacher work sample systems and portfolio systems.

> Praxistests

There is strong support that Praxis tests, which have been subject to ongoing evaluation by the
Educational Testing Service, are valid and reliable.

> NBPTS certification tests

Two studies — and one review of previously completed studies — met the criteria for inclusion in
this report. The findings of this research were inconclusive, due to both the small number of
empirical studies and the divergence of the findings.

> State licensure examinations

Published studies of teacher licensure examinations in four states — Colorado, Connecticut,
Massachusetts and Pennsylvania — provide limited evidence that such exams typically lack
relevance, utility and/or reliability.

> Principals ratings of teachers

Several studies of this approach to evaluating teachers were eliminated from review because they
used the now-defunct National Teachers Examination as the comparison measure to determine

validity. One study that did meet the criteria for review found high correlations between
principal, peer and self-evaluations and students’ performance on reading tests.

viil



> Teacher work sample and portfolio systems

In the one study of teacher work sample systems that met the criteria for inclusion in this report,
researchers found that work samples had content validity — reflecting national, state and local
standards as well as the research on effective teaching. Evidence of the effectiveness of this
approach to evaluating teachers is thus categorized as limited.

No studies assessing the validity and reliability of teacher portfolio systems were found.

POLICY IMPLICATIONS

Further research should be undertaken with the goal of gaining clarity on what we want
to measure and whether the methods used to do so are reliable and valid. This issue is of
particular importance when it comes to high-stakes assessment used for job retention,
promotion or compensation.

Question 5:
To what extent is teaching experience associated with teaching quality and
effectiveness?

The research reviewed for this report — more than a dozen studies in all — typically focused on
the extent to which student achievement, as measured by standardized-test scores, was correlated
with the number of years a teacher had been teaching. Several studies used a different approach —
for example, taking into account not only the number of years on the job, but also certification
levels and other variables, and comparing the classroom performance of novice and expert
teachers using ratings by trained outside observers.

Taken together, these studies provide strong evidence of the positive relationship between
teaching experience and teaching effectiveness.

It is important to keep in mind, however, that some research also suggests that the positive
effects of teaching experience in relation to student achievement are not constantly additive, but
instead tend to level off after a few years.

Nor should it be overlooked that teachers with the most experience tend not to be the ones
teaching students who are at greatest risk of academic failure. This may artificially inflate the
apparent association between teaching experience and student achievement.

POLICY IMPLICATIONS

The field would benefit greatly from research that investigates to what extent the superior
performance of experienced teachers is attributable. If it is not just a matter of the length
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of time they have been on the job and their subsequent adjustment to job stresses and
processes, but to the skills and knowledge they have acquired over the years through
interaction and collaboration with other teachers, professional development, mentoring
and other experiences may help less-experienced teachers have similar results.

Regardless of the current existence of this type of research, however, the justified
assumption of the types of experience from which teachers likely benefit suggests the
need for greater policy support for programs and practices that provide teachers —
throughout their careers — with the time, resources and tools they need to work together
and learn from one another.

Question 6:
To what extent does initial licensure and certification ensure a teacher’s
effectiveness?

Related Questions:

How does the performance of middle school teacherswith a K-8 license compare with
those holding a dedicated middle school or subject-specific license? Is there evidence
that multi-tier licensure systems improve the quality of teaching?

The research reviewed for this report offers strong evidence that students taught by fully
certified teachers achieve at higher levels than those with teachers who are certified but teaching
out-of-field, or who hold emergency certification. One notable exception was a study by
Goldhaber and Brewer (2000) that found students who had teachers with emergency credentials
did no worse on achievement tests than those taught by teachers holding standard credentials.

As for the question of the optimal certification for middle school teachers, the body of research is
too limited to be considered anything other than inconclusive. The single study meeting the
criteria for this review (Mandeville and Liu, 1997) showed that middle school students of
teachers with secondary certification in mathematics were better able to solve high-level math
problems than students of teachers with elementary certification.

Finally, the literature search for this review did not turn up any studies on the impact of multi-
tiered licensure systems on teaching quality.

POLICY IMPLICATIONS

Research provides strong support for policies requiring all teachers to be fully certified
and teaching in their field. Of course, establishing such a requirement is one thing; being
able to actually fill all teaching slots with highly qualified individuals is quite another —
particularly in the case of schools and subjects that are difficult to staff. The challenge for



policymakers is to find ways to both recruit and retain quality teachers, and ensure the
equitable distribution of those teachers across and within school districts.

As for the two related questions — K-8 versus subject-specific certification for middle
school teachers and the impact of multi-tier licensing systems — these are topics of
increasing attention and interest, and clearly merit further research.

Question 7:
What is the likely impact of raising teacher licensing and certification standards,
specifically in raising cutoff scores on state-mandated tests?

Related Questions:
Would raising the cutoff scores on required teacher testsincrease teacher quality? Would
raising these cutoff scores change the demographic makeup of the teaching force?

Some people see raising minimum passing scores on licensing and certification tests as a
relatively easy way for states to increase teacher quality. The research reviewed for this report —
only two studies, which defined and assessed “teacher quality” differently — provides limited
support for this hypothesis.

At the same time, several other studies included in this review provide moder ate support for the
claim that raising cutoff scores would lead to a decrease in the diversity of the teaching force.

POLICY IMPLICATIONS

The nature and extent of the relationship between teacher quality and scores on tests used
for certification and licensure clearly warrant closer and more rigorous study.

It also is important for policymakers to recognize that any beneficial effects of raising
cutoff scores — improved teacher quality, however it is defined and assessed — might be
outweighed by the side effect of reduced diversity in the teaching force.

Question 8:
Isthere empirical evidence of differences in the qualifications and performance of
teachers prepared through traditional teacher education programs and those
prepared through alter native certification programs?

Because of the ever-increasing interest in alternative certification programs as a means to draw
more teachers into the field, there are burgeoning numbers of programs classified as “alternative
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certification.” The amount of variation in requirements and structure among these programs
argues against referring to them categorically.

The studies meeting the criteria for inclusion in this report provide moder ate evidence that
teachers prepared through alternative certification programs do not differ from those prepared
through traditional teacher education programs in terms of academic qualifications. But the
results are inconclusive as to differences in their performance in the classroom or the
achievement test scores of their students.

POLICY IMPLICATIONS

Alternative certification programs provide an important option for individuals who want
to become teachers, and a means for bringing larger numbers of people into the
profession. Such programs often are targeted toward attracting potential teachers from
underrepresented ethnic or racial groups, or to increase teacher supply in high-demand
fields and underserved geographic areas.

Research comparing the quality and effectiveness of traditionally and alternatively
certified teachers is limited, at best, and offers little guidance to policy governing how
teachers are prepared. The field would benefit greatly from studies incorporating finer-
grained variables — such as the timing and structure of student-teaching experiences — and
including student achievement as an outcome measure.
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ABOUT THISREPORT

This is the final report in a series of three reports about the research on teaching quality that the
Education Commission of the States (ECS) produced through a grant from the U.S. Department
of Education’s Fund for the Improvement of Education. The focus of this report is on teacher
licensure and certification. The first report in the series, Eight Questions on Teacher
Preparation: What Does the Research Say?, was completed in July 2003. It can be viewed
online at http://www.ecs.org/tpreport and a print version purchased from ECS at that same Web
address. The second report, Eight Questions on Teacher Recruitment and Retention: What Does
the Research Say?, was completed in September 2005. It can be viewed online at
http://www.ecs.org/trrreport.

The reports are intended to guide policymakers, educators and foundation officials in their efforts
to improve the quality and supply of America’s teacher workforce. ECS also hopes the reports
will help researchers and others strengthen the knowledge base that underlies policy and practice,
and ensure research in the field better addresses the needs and interests of practitioners and,
especially, policymakers.

Among ECS’ constituents — governors, legislators, state school chiefs and other political and
education leaders — the issue of teaching quality consistently ranks as one of their top concerns.
This is no doubt due in part to the shortage of well-qualified teachers faced by virtually every
state to one degree or another. It also is due to the persuasive and growing body of evidence that
teacher effectiveness is the single most-important educational factor in children’s achievement in
school. Without reliable guidance and the ultimate success of efforts to strengthen teacher quality
and supply, however, policymakers and education leaders may turn their attention away from
this issue, in spite of its fundamental importance, and pursue other strategies for improving
education.

It is hoped this report and the other two in this series can indeed begin to offer the information so
greatly needed. This report presents an assessment of the current baseline of the research
knowledge relating to specific questions about teacher licensure and certification. As research
continues, the report will need to be revised and updated periodically to reflect new studies that
may shed light on the questions under consideration here or on other questions about teacher
licensure and certification that may emerge over time.

The report also indicates where there is insufficient research to answer the questions asked. This
not only has implications for efforts to ground policy decisions in solid evidence but also for the
assessment of what additional research needs to be undertaken to provide stronger evidence and
more satisfactory answers.
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How To Read the Report

The report is structured around eight questions, each of which can be read independently of the
others. The discussion of each question includes a narrative review of research addressing that
question and offers some policy recommendations based on this review.

In addition to the specific research reviewed for each of the eight questions, the report includes
other material to enhance the understanding of the reader. The Introduction provides an overview
of the issues involved in teacher licensure and certification, and discusses the role of research in
policy decisions. This section also includes a section discussing general considerations about the
research reviewed for this report. A general discussion about improving the research on
education, including suggestions for roles various stakeholders can play in such an effort, is
found in the first report of the series, Eight Questions on Teacher Preparation: What Does the
Research Say? at http://www.ecs.org/tpreport.

Because the report deals with highly technical issues and material, the use of technical terms was
unavoidable. Terms relating to research are italicized in colored text (i.e., term). Except in the
summaries of individual research studies, however, they are noted only the first time they appear
in a given section of the report. Holding the cursor over any one of the identified terms causes a
pop-up box to appear with a basic definition of the term. Double clicking on the identified term
causes a window to appear with the more complete Glossary definition. The Glossary also can be
viewed independently.

This report may be used in conjunction with A Policymaker’s Primer on Education Research:
How To Understand, Evaluate and Use It, which ECS and Mid-continent Research for Education
and Learning (McREL) developed jointly, to help policymakers and others understand the
subtleties of scientific research and be more confident in assessing and using it. The Primer,
which was written by Patricia A. Lauer, is accessible online at
http://www.ecs.org/researchprimer and available in an abridged version at that Web address.

This report notes those instances, via the use of a colored asterisk (*) followed by red text, where
the Primer can provide the reader with a more in-depth understanding of the related
methodological issues.

The Basis for the Report

The review of the research literature on teacher licensure and certification presented in this report
was commissioned by ECS from the RMC Research Corporation. RMC Research employed
rigorous criteria in the selection and analysis of the studies they reviewed; the criteria are
summarized in the next section. The review presented here represents a summary of what was
identified as the more rigorous and reliable research published during the 20 years prior to the
completion of the review — research published between 1984 and 2003. The original review was
based on 16 questions that were further distilled into the eight questions that compose this report.
The 16 questions were chosen through interviews of policymakers and education leaders

X1V



conducted by Michael Allen, formerly the program director of the Education Commission of the
States Teaching Quality Policy Center.

In addition to the RMC Research review, ECS commissioned Beverly Buck and Tracey O’Brien
at the University of Colorado at Denver and Health Sciences Center to complete a further review
and synopsis of each resource. Both reviews inform the resulting review of research contained in
this report.

How Was the Research Selected?

Researchers at RMC Research Corporation selected the research included for review in this
report, and the report relied on their judgment as to the appropriate inclusion criteria. All the
literature reviewed for the present report are examples of empirical research — studies that offer
evidence for their conclusions based on observation rather than articles based on opinion or that
use other studies for support. Non-empirical pieces can be quite helpful in clarifying issues
conceptually, but since this report addresses empirical questions, it seeks to provide empirical
evidence.

RMC Research ultimately selected 105 studies for inclusion in their review, out of 258 articles
and book chapters considered for inclusion. After determining the specific areas on which to
focus for the current report, that number was further reduced to the 53 studies included in this
review. Of the original 258 resources reviewed, a number of potential candidates were
eliminated either because they were non-empirical or lacked the characteristics of sound
scholarship. The criteria that were used for selection of studies included:
« Direct relevance to the questions to be investigated (the questions directly related to the
topic at hand and the measures were properly defined)
o Publication in a journal or scholarly book that used independent peer review
» Publication by a research organization with a sound reputation for conducting high-
quality research and with well-established peer-review processes (only including those
that were nonpartisan and who used quantitative designs that satisfied the other criteria)
o Empirical results that offered quantitative evidence (rather than offering opinions,
theories, principles or frameworks)
« Rigorous methodologies that met generally accepted standards in relevant research
traditions.

Meta-analyses and reviews of the research also were included if they met the criteria and if they
added new information. Summaries of the literature were generally not included.

Standards for rigor were:

o Adequacy of design: The design must have been developed to answer specific questions,
describe how participants were selected for inclusion, operationalize terms, and present
enough information to show the design was appropriately and objectively implemented

« Representativeness of data: Studies included were specific about sampling frames and
the populations to which the results could generalize, and reported the response rate and
issues that may have arisen from a low rate.
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« Sound data analysis: Studies must have used acceptable analytic techniques, controlling
for the influence of variables that may bias results and acknowledging any limitations to
the techniques employed.

Reasonable and unbiased interpretation of results: Studies should have discussed alternative
interpretations of the results that were found and/or raised any issues around the reliability and
validity of results associated with these studies.

While the present review cannot claim to be exhaustive, it is hoped it includes virtually all the
highest-quality relevant literature published from 1984 through 2003. A complete list of the
sources reviewed for this report appears in the References section.

How Was the Research Evidence Assessed?

Assessing how well the research responds to the eight key questions is tricky. The reader will
note frequent observations throughout this report about the implications or limitations of the
research. These observations often draw on the assessments provided by the researchers at RMC
Research in their original research review.

This report attempts to provide an overall evaluation of how strongly the body of studies relevant
to a specific question points to a particular answer. How to undertake such an overall evaluation
of the research is a subject of intense scientific discussion in and of itself. Even among research
methodologists who consider only quantitative research, there are disagreements about proper
procedure. When, as in the present case, there are both quantitative and qualitative research
involved, and when there is little experimental research that stands above the rest in identifying
cause-and-effect relationships, an assessment of the strength of the research base is that much
more difficult.

Because the primary purpose of this report is to provide an assessment of the relevant research
for policymakers, the designations of the strength of the research are intended to be utilitarian.
The criteria employed in making these judgments are certainly not the only ones possible.
Hopefully, however, the criteria used here provide a reasonable comparative evaluation and a
practical and comprehensible shorthand indication for policymakers who want to use the
research evidence in making policy decisions.

The designations of the strength of the research support used in answering the eight questions are
as follows:

o The research was considered to offer strong support or evidence for a conclusion if (1)
there were several solid experimental studies or quasi-experimental studies that supported
it; and/or (2) there were a significant number of correlational studies that supported it
involving advanced statistical approaches such as regression analysis; and (3) there were
very few, if any, studies that cast doubt upon the conclusion. In other words, there needed
to be an unequivocal pattern of support for the conclusion on the basis of solid
quantitative research.
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o The research was considered to offer moder ate support or evidence for a conclusion if
it did not meet the criteria for strong support, but (1) there were one or more solid
experimental studies or quasi-experimental studies that supported it; and/or (2) there were
more than several correlational studies that supported it involving advanced statistical
approaches; (3) there were few studies that cast doubt upon the response; and (4) in
borderline cases, especially if there was disagreement among studies, there were Simple
descriptive studies present that made it more plausible that certain correlations were
based upon a true causal relationship. In other words, there needed to be a clear pattern of
support for the conclusion on the basis of solid quantitative research.

o The research was considered to offer [imited support or evidence for a conclusion if it
did not meet the criteria for moderate support, but (1) there was at least one solid
experimental study or quasi-experimental study that supported it; and/or (2) there were
several correlational studies that supported it involving advanced statistical approaches;
(3) there were a preponderance of simple descriptive studies that supported it, and (4)
there was considerably weaker evidence in support of any conflicting conclusion.

o Ifthe research for any conclusion did not at least meet the standard of providing limited
support, then it was regarded as being inconclusive. This could be the case both when
only one or two studies supported a conclusion and when there were not significantly
more studies that support one conclusion than support one or more opposing conclusions.

Notes About the Research Reviewed

Selection Biases

It is important to note that relying only on published literature invites a bias in favor of research
that is of interest to an academic or philanthropic audience and that supports traditionally held
positions. Also, it excludes a good deal of the local research and evaluation studies that teacher
educators or other researchers conduct in relative obscurity. In general, however, the value of
peer review is it screens out work of inferior quality and work that has a strong advocacy, rather
than scientific, orientation. Moreover, a good deal of local research relies on a set of experiences
and assumptions that are often not widely shared outside a local context, so the wider
significance or external validity of such local studies is often very limited. Finally, it would
require an enormous amount of time (and a significantly greater expense) even to locate
literature that is either not published or published in a venue other than a peer-reviewed journal.
Thus, the restriction of the review to published peer-reviewed literature gives it at least an initial
assurance of quality and seemed a reasonable and cost-efficient limitation.

Reviewing only published research carries additional cautions, as well. First, there is a likely
“publication bias” that is related to the notion that studies with findings of “no effect” were less
likely to be published or offered for publication. Second, given the large number of studies
contained in various literature databases and the imperfect functioning of key words as search
tools, it may be studies that contain information pertaining to the topics of this review, but not
explicitly described as such, were overlooked. Finally, in applying selection criteria, it was
relatively easy to distinguish studies that should be included from those that should not, but the
studies that met the criteria for acceptance varied in quality. While this report includes notes as
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to flaws, readers are still cautioned to bear in mind that variations in quality exist among the
studies included for review.

Methodological Concerns

Multiple methodological concerns have been identified in several of the reviews of research in
this field and by the RMC Research Corporation in completing the review for this report.
Following is a brief discussion of the more salient issues.

Use of Proxy Variables

The research generally relies on proxy variables to measure teaching expertise. For example, the
assumption was made in many of the studies that if a teacher had a certificate or an advanced
degree, he/she had mastered important and/or pre-specified content knowledge and skills. This is
not necessarily the case, however. What is taught may not be equivalent to what is learned and/or
transferred into practice. Further, the content of what is taught in one teacher education program
may vary dramatically from another, thus the knowledge and skills gained from participation in
one institution does not necessarily equate to knowledge and skills learned in another. More
direct measures of expertise are needed.

Validity and Reliability of Survey Data

Many of the studies conducted within the teacher effectiveness literature relied on single point-
in-time surveys. These surveys represented a snapshot from a given day. It was unclear the
extent to which survey responses would remain stable over time. Many of the survey items were
very general and imprecisely measure instructional processes.

Estimation of Effect Szes and Need for Control of Extraneous Variables That Influence Learning

The “effect-size” research also reveals substantial difference in reported findings because of the
ways in which outcomes were conceived and measured. For example, researchers that used
achievement status (i.e., one point-in-time assessment of achievement as measured by a
standardized test) were, in fact, examining effects of cumulative experiences on a student, not
just the effects of a single year of experience in a classroom. Many of these analyses did not
control for the effects of student background, prior achievement and other variables known to
influence student achievement and generally, therefore, tended to overestimate effects. Results
differed when researchers investigated changes in student achievement over a single year or over
multiple years. While these analyses can adjust for effects of background variables and prior
student achievement and therefore can produce an effect size that was more likely to reveal true
classroom effects, the analyses still contained errors given the known unreliability of gain scores.
Thus, according to some researchers (Rowan, Correnti and Miller, 2002), these gains analyses
tended to underestimate effects.
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Causal Inferences

An additional challenge within the literature is how to interpret the results and the degree to
which causal inferences can be drawn. Some patterns from the literature that have been shown to
be reliable, for example, still do not account for potential confounding variables such as exposure
to advanced curricula or different pedagogies. Few experimental studies have been conducted.
Experimental designs, however, are not the “magic bullet” because they, too, face limitations
when applied in educational settings. For example, in education it is difficult to control field
conditions, especially over long periods of time. Students are mobile, leading both to attrition
and contamination of data. Techniques are being developed to address these challenges, but as
yet, no method yields consistently reliable data. Rowan and colleagues (2002) explained that an
alternative to some of the earlier effect-size approaches is to first estimate “true” rates of
academic growth and then assess teacher influence on growth. Early results from researchers
using this “explicit growth” method suggest that effect sizes are not similar to those found in the
other models. Other research has identified the utility of more recent analytic techniques, such as
hierarchical linear modeling (HLM), that help control the nested nature and influence of
students and teachers in classrooms, schools, districts and states to tease out the influence of
system variables on student performance.

Interaction Effects

Only a few of the studies were able to examine interaction or combined effects of multiple
influences on teacher effectiveness. This was partially due to the use of large pre-existing data
sets that did not measure these variables and by the limitations on the data collected. Combined
effects may change the results that were achieved since many either serve directly or
synergistically to cancel the apparent effect of other variables.

Location in History

While this research was restricted to studies conducted within the past 20 years, it is possible that
the conditions of education have changed sufficiently enough in the current standards-based
environment as to prohibit generalizability of early studies. Schools of education have changed,
pressures on teachers have increased, and the character of the teaching workforce has changed.
These factors may limit the extent to which findings of studies can be combined or generalized to
current settings.

Definitional Issues

Many researchers in the field do not use common definitions or measurements for the same
variables. For example, K-12 student achievement has been variously measured by scores on
state assessments, the National Assessment of Educational Progress, or ACT scores. Teachers’
content expertise has been defined by varying cutoff scores, passage rates of different tests,
proxies as explained previously and portfolio assessments. Teacher effectiveness has been
measured as implementation of what was learned; self-assessments of comfort, confidence and
competence; principals’ assessments of performance; and student test scores. Once again,
syntheses of results across these measures must be interpreted with caution.
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Units of Analysis

Several researchers identified issues in the research from reviewers and those conducting studies
mixing up different units of analysis. Some believed that individual students and classrooms
were the only appropriate unit of analysis. Others wrote there was value in analyzing data from
different levels as long as the analyses were methodologically appropriate for the level.

Need for Caution

Given the limitations of the research, the summary presented here must be viewed with caution.
For the literature to become more reliable and of greater utility, it will be important to conduct
studies with larger numbers of students and to interpret the results according to a meaningful
theory that explains what is found. Some researchers have questioned whether this type of
research should be continued, since analyses only reveal what was effective and less effective,
but not why. Others have suggested the standards-based environment from the past several years
made generalizability of previously completed studies difficult, if not impossible. Nonetheless,
the results presented here provide information that can be used to suggest what has worked in the
past and policies that may work in the future.

* For additional insight into the methodological issuesinvolved in the preceding
discussion, seethe section titled “How Do | Know if the Research Is Trustworthy?” in A
Policymaker’s Primer on Education Research found online at
http://www.ecs.or g/r esear chprimer.
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INTRODUCTION:
TEACHER LICENSURE AND CERTIFICATION, RESEARCH AND PoLICY
DECISIONS

The Critical Importance of Teacher Licensure and Certification

It is generally recognized that — apart from home and other environmental influences — teaching
quality has the greatest impact on student achievement. It is important then for states to ensure
all students have quality teachers. One method by which a threshold for this type of quality is
established is through teacher licensure and certification.

The No Child Left Behind Act of 2001 reinforces the necessity of teacher quality as defined
through licensure or certification by requiring states receiving funds under Title I to have a
“highly qualified” teacher in every classroom by the 2005-06 school year. A “highly qualified”
teacher, as defined by the legislation, must be fully licensed or certified by the state and must not
have had any certification or licensure requirements waived on an emergency, temporary or
provisional basis. Teachers also must demonstrate subject-matter competency.

All states currently require teachers to have a bachelor’s degree for full certification and to have
completed a teacher preparation program. Some states also require teacher candidates to take
tests designed to assess their mastery of pedagogical skills and/or subject matter.

There is, however, debate over the value of states’ teacher certification programs and procedures.
While proponents claim that fully certified or licensed teachers are often more capable educators,
opponents argue that certification does not guarantee competency and serves as an unnecessary
obstacle for otherwise well-qualified individuals who wish to enter the teaching profession.

Certification and licensure requirements vary considerably from state to state. Once certified,
teachers in most states must renew their certification or license periodically to ensure they are
knowledgeable about new developments in their field. In the past, teachers needed only to accrue
a certain number of continuing education credits or perhaps earn a master’s degree (in any
subject) to maintain licensure. Increasingly, however, states are taking measures to ensure
continuing certification requirements motivate teachers to pursue more directed, research-proven
career-growth activities.

In addition, states are beginning to require some sort of demonstrated performance as a
requirement for continuing licensure or certification. Many states also are aligning requirements
for continuing certification with standards for high-quality professional development and
standards for exemplary teaching. Some states will grant recertification credit for a master’s
degree only if it directly enhances the teacher’s content knowledge or teaching skill.

Another growing trend is “staged licensure,” which confers a limited-time beginning or
provisional license to new teachers who pass the requirements for initial certification, a regular
or “professional” license to teachers when they demonstrate successful teaching performance,



and then may grant an advanced or “master” license to teachers who demonstrate high levels of
accomplishment. In some states, a teacher who receives certification from the National Board for
Professional Teaching Standards automatically qualifies for the highest level of licensure.

The teacher licensing and certifying authority itself also varies from state to state. Whereas initial
licenses in some states are granted by the college and university programs that prepare teachers,
in other states the department of education grants all licenses, while still other states have
established a separate and autonomous credentialing or licensing agency.

This level of variability in teacher licensure and certification structures and processes highlight
the importance of ensuring policies governing this arena are informed by quality research. The
type of research that would be most helpful would cover various aspects of licensure and
certification and issues involved in the processes. Primary among these issues is whether and
which factors have utility for teacher effectiveness. A number of factors are often appealed to as
assurances of teacher effectiveness. One such factor involves academic characteristics, such as a
teacher’s verbal aptitude, success in college courses or the selectivity of the undergraduate
institution he or she attended. As discussed in this report, the importance of these characteristics
varies. It must be noted, however, that while these characteristics are considered important or
possibly indicative of future effectiveness, their relevance for policy is more difficult to see.
Teacher licensure and certification policies do not usually take institution selectivity into
account. As it is presumed to be important, however, it also is important that research be
conducted to investigate the accuracy of such suppositions.

Other questions also have arisen about the current system of licensure and certification. For
example, if licensure and certification is intended to ensure a threshold of effectiveness, how
well does the current system accomplish this? What would be the potential results for the
teaching force if the requirements for licensure and certification were raised? The issue of
licensure and certification requirements also should be investigated empirically. It would be
important to know what the empirical support is for the importance of experience, especially
considering that many types or levels of certification are reliant on experience. Policymakers and
education leaders also should consider whether there is evidence for the validity or reliability of
the assessment tests and methods used to evaluate teachers as some of these figure into licensure
and certification systems and decisions.

Finally, the issue of alternative versus traditional certification is receiving increasing attention.
Many policymakers and education leaders want to know whether there is a difference in
effectiveness between teachers certified through traditional routes and alternative routes. This
question, possibly more than others, highlights the importance of understanding all aspects of a
question as it is addressed in research. The term “alternative routes” does not describe a
homogeneous group of programs. Alternative routes to certification vary widely in their
structure, requirements and processes. Therefore, research that categorizes programs as
alternative or traditional without providing detailed descriptions of what constitutes the programs
themselves may not offer information of any true utility or significance.

The research investigating these and other questions related to teacher licensure and certification
is reviewed in this present report. ECS has no vested interest in any particular position on the



issues related to teacher licensure and certification. As much as possible, this report attempts to
provide a neutral and objective assessment of the research findings. If there are any
acknowledged biases in this effort, they are (1) a desire to find importance for policymakers and
others in the body of research reviewed and (2) a concern, on the other hand, not to pretend that
the research supports more than it legitimately does.

The Role of Research in Policy Decisions

Policy decisions in education are never made solely on the basis of objective information. There
are always values that come into play and, in the world of politics, compromises to win support
or bow to fiscal constraints. In addition, education research is never adequate to justify the
adoption or development of a particular policy, strategy or program.

There are several reasons for this inadequacy. First, policy decisions often require a commitment
of money and resources. The fact that the research provides evidence for the effectiveness of a
particular kind of program or strategy does not mean that program or strategy is affordable or
cost effective or that it can be supported politically.

One can imagine, for example, licensure and certification systems requiring extensive
probationary periods and intensive individualized assessment of pedagogical technique and skill
by a team of researchers prior to determining certification status and placement of teachers. This
would be an extremely costly, resource intensive and impractical method to put into effect.
Additionally, such requirements may have the undesired effect of discouraging qualified and
quality individuals from pursuing teaching as a career.

In a similar vein, although research may show that the result of implementing a particular kind of
strategy is statistically significant, it may not be practically significant. The system mentioned
above, for example, would be associated with such a large resource and economic price tag as to
make it virtually impossible to implement. Also the overall gain in student achievement — the
effect size — may be slight compared to the effect of engaging in smaller and more manageable
changes to a certification system thereby rendering the implementation of such a system
unnecessary when weighed against the outcome.

Second, policies, programs and interventions in education are highly contextual, and their
success generally depends on the convergence of a number of factors that may not be easily
replicated or that may not be identified in the research as important to the outcomes observed. In
addition to research evidence, then, policymakers or educators need to have good information or
else take a leap of faith that the adoption of a policy or program proven successful in one setting
also will be successful in another.

Despite these limitations, research contributes valuable information for policy decisions. The
weight of research evidence, and especially a lone research study, is never a sufficient guide for
policy decisions, but decisions that fly in the face of a sizable body of good research are likely to
be ineffective and possibly even disastrous. Also, while not even a whole body of research on a



particular question will provide definitive answers, the verdict of multiple research studies
should be regarded as the most reliable guide available.

*  For additional insight into the methodological issuesinvolved in the preceding
discussion, seethe section titled “How Do | Know if the Research Warrants Policy
Changes?” in A Policymaker’s Primer on Education Research found online at
http://www.ecs.or g/r esear chprimer .

Considering the Whole Body of Evidence

Decisions about practice or policy should be informed by the entire body of good research
available. Proponents of one point of view or another may be able to point to a single study or a
number of studies that support their position, while ignoring those that do not. Such a selective
use of research cannot provide real assurance the course of action the proponents recommend is
wise. Even if the preponderance of research supports a particular decision or policy, evidence to
the contrary should not be ignored.

The importance of evaluating the entire body of relevant evidence, as opposed to relying on a
single study, holds for fields like health care or agriculture as much as for education. In health
care, for example, new findings about the benefits or dangers of certain pharmaceuticals or foods
or about the effectiveness of various diets appear with confusing frequency. If a person were to
base decisions about what drugs to take or what foods to eat on the findings of each new study,
that individual would be changing medications and diet constantly — so frequently, in fact, there
would be insufficient time for the true impact of any particular change to be measured. Thus
decisions about one’s diet or pharmaceutical prescriptions must be based on an assessment of all
available evidence, and apparent conflicts between the findings of different research studies must
be explained to the satisfaction of the physician and patient.

The same holds true for education. While new studies about a particular strategy may not appear
with the frequency of new research in health care, the investment in any strategy — especially if it
is meant to be enacted in policy — is sufficiently great that any change of course will be costly
and repeated changes unaffordable. Thus, it is in the best interest of policymakers, educators and
other stakeholders to look at the entire body of available evidence when making policy decisions.
The more good research that exists, the more it becomes possible to understand the limitations of
any individual study and the inconsistencies that may seem to exist between the findings of one
piece of research and another. Additionally, in education research, the effect of any change will
likely take a substantial period of time to manifest. Changes in policy or practice that are made
with an expectation for quick change will likely result in disappointment, frustration and the
cessation of efforts that, over time, may have proven worthwhile.

To be sure, it is entirely conceivable — in education as in other fields — a new research study will
provide dramatic and powerful new evidence for or against the efficacy of a particular strategy.
Until the findings of that study can be confirmed independently by other studies, however, and
until the entire body of relevant studies can be reassessed in light of these new findings, the
costs, risks, dislocations and other inconveniences that accompany change may make it prudent



to stay the course. On the other hand, in cases where a current practice is demonstrably
inadequate or downright harmful, the risks of implementing a new strategy, even though
unproven, may be outweighed by the urgent need to make a change.



Question 1:
What kinds of pedagogical knowledge and practice are related to a teacher’s
effectiveness in promoting student achievement?

What the Research Says

Only three studies were found that met the criteria for inclusion in this report and addressed this
issue. Additional studies were pulled for review but not included in this report usually because
the studies used proxies for teacher ability — often test scores — rather than gathering data on
actual pedagogical techniques used. Other reports were not included because they used teacher
motivation or expectations as the independent variable. While these variables may affect student
performance, they do not relate to the present question.

The three studies reviewed below all related classroom practices to student achievement on
standardized tests. The use of certain classroom techniques was by teacher self-report. It is
important to understand that, while self-report is frequently used in social science research, the
results may differ from those same data gathered through observation.

Using the categorical definitions for this report, the results of this research must be considered
inconclusive. This is due to several factors. First is the small number of reports. This challenge
is exacerbated by the fact that each study used different variables. Goldhaber and Brewer
(1997b) looked at the reported level of control teachers had over teaching techniques, the use of
small group instruction and an emphasis on problem-solving skills and how these pedagogical
factors related to 10th-grade mathematics scores. Wenglinsky (2002) also looked at the use of
small-group discussion and included hands-on learning, but used a different grade level — 8th
grade — and scores on both mathematics and science assessments. Finally, Rowan, Correnti and
Miller (2002) used time a teacher spent in active instruction (e.g., whole-class instruction,
presenting or explaining material and providing feedback) and its effect on multigrade reading
and mathematics scores.

The findings of the studies also varied. Wenglinsky (2002) found a positive relationship between
the use of small-group instruction and student achievement. Goldhaber and Brewer (1997b),
however, found that technique associated with lower achievement scores.

The final factor involved in finding this research inconclusive is this report’s cautions about their
results. These include the recognition that utility of a teaching technique may not manifest as an
improvement in achievement scores (Goldhaber and Brewer, 1997b) and research looking only
at a single grade level may not be able to be generalized to other grades (Wenglinsky, 2002).
SUMMARY OF STUDIES

Three studies that met the criteria for inclusion in this report addressed this issue:



1.

Goldhaber and Brewer, 1997b, used production function analysis techniques to analyze the
National Education Longitudinal Study (NELS) data from 1988 to estimate the impact of
observable and unobservable schooling characteristics on student outcomes. Relevant to
pedagogical skill or practice, teacher practices, including the level of control teachers have
over their teaching techniques, teaching in smaller groups and emphasizing problem-solving
techniques had an effect on 10th-grade mathematics scores. The researchers found that
students with teachers who had little or no control over their teaching techniques
demonstrated lower achievement on test scores. This same result was found for teachers who
used the other practices mentioned above (small groups and problem solving). [Note: The
researchers caution this outcome may not indicate that these teaching techniques are not
useful, but simply that they may not improve achievement on standardized tests. ]

Rowan, Correnti and Miller, 2002, used hierarchical linear modeling to analyze data from
Prospects. The Congressionally Mandated Study of Educational Opportunity, a large scale
study of schools that served economically disadvantaged children and youth, to see if
patterns of active teaching were related to classroom-level differences in students’ academic
growth. The measures were taken from three sets of questions on a teacher survey. One
question asked teachers about average minutes per week spent on instruction in reading and
mathematics. The second asked teachers about time spent in active teaching formats (e.g.,
presenting or explaining material, leading discussion and providing feedback). The third
asked teachers the percentage of time students spent in individualized and whole-class
instruction. The researchers hypothesized that student achievement would be related to the
amount of time the teacher spent as an agent of active instruction — in active teaching formats
and with students in whole-class instruction. Generally, this hypothesis was supported:
reading and mathematics achievement were positively related to active instruction. An
exception was that time spent in individualized instruction had no significant effect on
mathematics achievement.

Wenglinsky, 2002, used multilevel structural equation modeling to analyze data from the
1996 National Assessment of Educational Progress (NAEP) for 7,146 eighth graders who
took the mathematics assessment and 7,776 eighth graders who took the science assessment
to determine the relative and interactive effects of teacher inputs, teacher professional
development, classroom practices, class size and student characteristics on student
achievement. Wenglinsky found that teachers’ use of specific classroom practices (small-
group instruction, hands-on learning) had statistically significant relationships with student
achievement scores. In particular, when teachers made use of hands-on activities to illustrate
concepts in mathematics and science, students performed better on assessments in these
subjects (70% of a grade level). When teachers focused on conveying higher-order thinking
skills, particularly those that involved strategies to solve different types of problems, students
performed better on mathematics assessments. Professional development activities in hands-
on learning and higher-order thinking skills also were associated with improved student
performance. [Note: Wenglinsky cautioned that the study only covered students at one grade
level and two subjects; that the study was cross sectional and not longitudinal; and that better
proxies used to measure constructs may be available.]



What It Meansfor Policy

Because the results of the research reviewed for this question are inconclusive it is inappropriate
to draw any clear implications for policy. Additional research using consistent and clearly
defined definitions and data-gathering techniques could further the field. As mentioned,
however, in the discussion of The Role of Research in Policy Decisions in the Introduction
section, the effort and cost to complete this type of research may be prohibitive.

Additionally, research completed in this field needs to consider potential development
differences between students at different grade levels that may affect the efficacy of particular
techniques. Likewise, issues of classroom diversity and the potential differences in learning
styles consequent to this diversity also should be taken into account.

The best conclusion is any policy or requirement that directly addresses pedagogical techniques
should be developed and implemented with great caution due to challenges in properly assessing
their use and efficacy given the diversity of today’s classrooms.



Question 2:
To what extent is the selectivity and rigor of teacher preparation programs
associated with teaching quality and effectiveness?

What the Research Says

Only two studies were found that met the criteria for inclusion in this review and addressed this
question. Both studies used the ratings of institutions published in Barron’s Profiles of American
Colleges as the indicator of selectivity. Both studies found higher ratings of an institution’s
selectivity were associated with higher student achievement. Regardless of this consistency in
findings, however, the research is taken inconclusive. This is due to the small number of studies
meeting criteria for inclusion in this report and the fact that one of the studies (Lankford, Loeb
and Wyckoff, 2002) used data from only a single state.

SUMMARY OF STUDIES
Two studies met the criteria for inclusion in this report and addressed this issue:

1. Ehrenbergand Brewer, 1994, used multiple regression analysis and econometric methods
to examine the extent to which the teacher preparation school and teacher characteristics
influenced the probability of public school student achievement and student dropout rates.
Data were from the 1980-82 High School and Beyond Longitudinal Survey. The study used a
sample size of 8,400 students who completed surveys and math, vocabulary and reading tests
during their sophomore and senior years. The study used a smaller sample of 2,650 of these
students whose teachers completed a 1984 survey on teacher intelligence, verbal aptitude and
the name of the institutions at which they received their bachelor’s degree. The institutions
from which the teachers graduated were rated on a six-point scale using Barron’s Profiles of
American Colleges ratings of the selectivity of admissions requirements. The selectivity of
undergraduate institutions attended by high school teachers was positively correlated with
students’ base-year gain scores, especially for African-American students.

2. Lankford, Loeb and Wycoff, 2002, was a simple correlational study that analyzed data
from several different sources on every teacher in New York State (approximately 180,000
annually) between 1984-85 and 1999-2000 to determine the variation in the average
attributes of teachers across New York public schools. The study examined teacher
characteristics associated with student performance. Core data came from the Personal
Master File of the Basic Education Data System of the New York State Education
Department. Teachers were classified according to whether they had prior teaching
experience, a bachelor’s degree, certification, teaching “in field,” and passage/failure on their
first attempt at the National Teacher Examination general knowledge exam or on the New
York State Liberal Arts and Science Exam. The study also examined the rating of the
undergraduate institution from which the teacher obtained his/her degree using the Barron’s
Profiles of American Collegesrating, classified by “most,” “less” and “least competitive”
schools. The study found that teachers with Bachelor’s degrees from the least competitive



colleges were significantly more likely to have 4th-grade students who were identified as
performing at below basic levels on the New York State English Language Arts Exam.
Conversely, teachers from the most competitive colleges were significantly more likely to
have no students performing below basic levels on that exam.

What It Meansfor Policy

The question of the effect of an institution’s selectivity, and whether and how that should be
weighted for its graduates, continues to be present in discussions of teacher quality. While the
findings of the studies reviewed imply some support that an institution’s selectivity is related to
later student achievement, it is difficult to conceive of an appropriate policy recommendation
based on these findings. It would be more informative to determine the characteristics of the
teacher preparation programs at selective institutions and compare those to characteristics at
institutions rated as less selective. This information could then be used to inform policy
governing teacher preparation program development. Additionally, it could inform the types of
subjects, methods or pedagogical courses and experiences that in-service teachers may find
beneficial if offered through professional development.
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Question 3:
What isthe relationship between verbal ability and a teacher’s effectiveness?

RELATED QUESTIONS:

Do other measures of aptitude, such as academic performance or test scores
predict teacher effectiveness? |Is certification through the National Board for
Professional Teaching Siandards (NBPTS) associated with increased teacher
guality and effectiveness?

What the Research Says
> Related to verbal ability

Since the Coleman report in 1966, researchers and practitioners have been interested in
investigating the hypothesis that teachers’ verbal abilities are positively related to student
achievement. Verbal abilities in these studies were usually measured through a teacher’s score on
a verbal aptitude test. The majority of this research was completed prior to the previous two
decades, the time period covered by the present report, therefore the reviews addressing this
issue included below are reviews of previously completed research. With that said, there is
strong support that a teacher’s verbal ability is related to student performance.

> Related to academic performance

Research completed on other measures of teacher aptitude as it relates to teacher effectiveness
presents some challenges. First, there are a variety of methods by which aptitude or ability is
assessed. The most frequent measures used in the research reviewed below are college grade
point average (GPA), education coursework completed and scores on the SAT or ACT. Cautions
are often included when using GPA as an assessment measure because of the possibility of grade
inflation and inconsistent grading scales, which can lead to overestimation of content knowledge
based on those measures thereby rendering conclusions about their effect misleading.

The second challenge in coming to a conclusion about the research reviewed is the variation in
how teacher effectiveness is measured. In two of the studies reviewed below (Ferguson and
Womack, 1993; Guyton and Farokhi, 1987) teacher performance is used as the dependent
variable. When considering any subjective measure, however, it is important to be aware of how
the data were gathered. For the studies reviewed below, performance was assessed via raters
watching teachers teach. Both studies found a positive relationship between education
coursework and GPA and teacher performance.

Finally, three studies (Gitomer, Latham and Ziomek, 1999; Latham, Gitomer and Ziomek, 1999;
Olsen, 1985) reviewed below looked at scores on various academic measures (e.g., GPA, scores
on SAT, ACT or other college admission exams) and education majors. Olsen (1985) found that
education majors had higher scores on academic measures. Gitomer et al. (1999) and Latham et

al. (1999) broke education majors into two groups — those seeking academic-subject licensure
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and those seeking non-academic subject-specific licensure such as elementary licensure. The
researchers found higher college admission tests were associated with individuals seeking
academic-subject licensure.

While the studies reviewed are strong, the variation in independent and dependent variables
used, and questions about the validity of some of the measures (i.e., GPA) lead to a conclusion
that the research reviewed below offers only moder ate support as to whether these measures of
academic performance predict teacher effectiveness.

> Related to National Board certification

No studies investigating the association between certification by the National Board for
Professional Teaching Standards (NBPTS) and teacher quality or effectiveness that met the
criteria for inclusion in this report. It is important to note, however, the research review
completed for this report looked only for research completed between 1983 and 2003. Recently
some studies have been completed supporting the assertion that National Board certification is
related to increased teacher quality (see Goldhaber and Anthony, 2004).

SUMMARY OF STUDIES
> Related to verbal ability

Three meta-analyses and research reviews met the criteria for inclusion in this report and
addressed this issue:

1. Greenwald, Hedgesand Laine, 1996, conducted a meta-analysis of 29 of Hanushek’s
studies and 31 other studies published in journals and books that used production function
approaches. The meta-analysis examined the effects of per-pupil expenditure, teacher quality,
class size and teacher salaries on student achievement. Greenwald, Hedges and Laine
concluded that greater resource inputs were associated with higher achievement: each type of
input had a positive effect. They further concluded that verbal ability rather than the degrees
teachers earned or their experiences had the strongest effect on student learning.

2. Hanushek, 1989, in a review of 187 separate studies in 38 published articles and books
related to expenditure relationships in schools found that the closest thing to a consistent
conclusion across the studies was the finding that teachers who perform well on verbal ability
tests do better in the classroom, usually measured through scores on tests.

3. Verstegen and King, 1998, conducted a review of research studies done to investigate the
relationship between resource inputs into schooling and student outcomes as measured by
achievement tests. The researchers found that one of the most frequently analyzed teacher
characteristics was verbal ability and in 12 of 15 early (1970’s) studies, teachers’ verbal
ability consistently predicted student achievement.
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> Related to academic performance

Five studies met the criteria for inclusion in this report and addressed this issue:

1.

Ferguson and Womack, 1993, used multiple regression analysis to assess the degree to
which education and subject matter coursework, grade point average (GPA) and National
Teacher Examination (NTE) specialty scores predicted teacher effectiveness. Teaching
performance was assessed using a survey instrument completed by supervisors and other
faculty after classroom observation. Instructional competence was measured according to 13
categories of expertise based on an index of indicators used to evaluate all teachers.
Evaluations of 266 Arkansas Tech University student teachers who were teaching secondary
school over the course of seven semesters were collected. Additional evaluations were
conducted following employment as classroom teachers for one year. The researchers found
that coursework in teacher education made a positive difference in teaching performance and
that education coursework was a more powerful predictor of teaching effectiveness than GPA
in the major and NTE specialty scores.

2,3. Gitomer, Latham and Ziomek, 1999, and L atham, Gitomer and Ziomek, 1999,

conducted a multiple regression analysis to determine the degree to which teacher test scores
are related to the academic and demographic profiles of a pool of prospective teachers. The
study examined the relationship between undergraduate grade point averages (GPAs) and
demographic data, SAT and ACT college admission test scores, and scores of over 300,000
prospective teachers who took the Praxis I or Praxis II College of Education entrance
examinations and teacher licensure tests. Researchers also examined candidates’
undergraduate grade point averages and demographic background. The researchers found
teacher academic abilities varied by type of licensure sought. Those individuals pursuing
licensure in academic-subject areas had the highest college admissions test scores, while this
in non-academic fields (e.g., elementary education) had the lowest.

Guyton and Farokhi, 1987, conducted a simple correlational study to determine whether
basic skills and successful academic performance in teacher education programs were
associated with subject-matter knowledge and teaching performance. The sample included
over 600 graduates of Georgia State University between 1981 and 1984 with scores on the
Regents’ Test (basic skills) and either the Teacher Certification Test (TCT, basic knowledge)
or the Teacher Performance Assessment Instrument (TPAI, teaching competencies). The
Regents Test was used to assess reading and writing competencies. Academic quality was
defined as performance on two statewide tests, the TCT, and grade point averages. The
researchers found higher GPAs were associated with higher scores on the TCT. Scores on the
TCT did not predict scores on the TPAI. Additionally, scores on the TCT were related to
competencies that deal with the planning stages of teaching, but not related to whether the
teacher demonstrated an understanding of the subject matter being taught and could
demonstrate its relevance. Guyton and Farokhi concluded there was no significant
relationship between performance on a subject-matter test and teaching behavior, but it did
find a relatively strong relationship between GPA in education courses and teaching
performance. This may suggest that demonstration of knowledge using a paper and pencil
test is different from the ability to demonstrate knowledge in an actual teaching situation.
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5. Olsen, 1985, was a simple compar ative descriptive study. The researcher collected data on
107 education graduates from the University of Wisconsin-Parkside who completed degrees
during the time period from 1981 to 1983 and compared their high school percentile rank,
English placement score, math placement scores, cumulative grade point averages (GPA) at
graduation, grades for introductory university courses and certification levels with those of
1,420 non-education graduates from the same university who did not have teaching
certificates. Education graduates were found to have higher cumulative university GPAs,
higher high school percentile ranks and higher grades in the introductory English 101 course.
While statistically non-significant, scores on measures related to mathematics favored the
non-education graduates. [Note: Olsen pointed out the GPA information should be
interpreted with caution since grade inflation in the school of education was possible.]

One literature review addressed teacher testing and met the criteria for inclusion in this report:

1. Mitchell, Robinson, Plake and Knowles, 2001, summarized the research on teacher testing
for certification for the National Research Council of the National Academy of Sciences. The
committee considered whether current teacher licensure tests measure teacher competence
appropriately and in a technically sound manner; whether teacher licensure tests should be
used to hold states and institutions of higher education accountable for the quality of teacher
preparation and licensure; and how innovative measures of beginning teacher competence
could help improve teacher quality. The committee reviewed a sample of widely used teacher
licensure tests developed by ETS (Education Testing Service) and found they meet most of
the criteria for technical quality, although there was room for improvement. Evidence from
multiple studies was reviewed, and the group concluded that even well-designed tests could
not measure all of the prerequisites of competent beginning teachers. At the time of the
study, teacher education had no agreed-upon definitions of competent beginning teachers.
Most of the licensing tests that were reviewed were of sufficient technical quality. No
conclusions could be drawn on the technical qualities of the National Teacher Examinations
because too little data were available. Little research had been conducted to understand the
extent to which current teacher licensure tests related to teacher effectiveness. Current tests
were found to rely almost exclusively on content knowledge. Comparison of passing rates
across states was considered misleading because there was such a wide variability of
program characteristics that such comparisons were invalid.

> Related to National Board certification

No studies were found that met the criteria for inclusion in this report and addressed this issue.

What It Meansfor Policy

As mentioned previously in the report, one function of licensure and certification is to serve as
an indication of teaching quality or effectiveness. Nevertheless, because teachers become
certified or licensed before they have substantial teaching experience behind them, indicators of
effectiveness incorporated into licensure and certification procedures need to be predictive.
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Based on the research reviewed there is moderate support that measures such as grade point
average (GPA), the successful completion of education coursework and scores on aptitude tests
are related to student achievement. There is likely utility, therefore, in including these measures
in licensure and certification procedures. More research, however, should be completed before
implementation of a system that relies heavily or exclusively on these measures. The research
reviewed in the current report offers only moderate support for the predictive values of these
measures, and there are myriad other factors, including pedagogical skill and knowledge, that
impact a teacher’s effectiveness.

An additional danger in relying on a cutoff score for aptitude tests as a measure of quality is
where to draw the line. It would be difficult to argue, for example, that a difference of 50 points
on an 800-point test indicates a true difference in teaching ability, particularly a difference in
teaching ability that could not be alleviated through experience or inservice training.
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Question 4:
Isthere empirical evidence for the validity and reliability of tests and methods
frequently used in evaluating a teacher’ s effectiveness or quality?

What the Research Says

The utility of any evaluation tool or procedure is necessarily dependent on the extent to which it
is reliable and valid. For this reason, it is important that such evaluation methods have strong
empirical support showing they demonstrate these characteristics.

Evaluation tests and methods covered in this report include: Praxis tests, National Board for
Professional Teaching Standards (NBPTS) certification tests, state licensure exams, principal
ratings of teachers, teacher work sample systems and portfolio systems.

> Praxistests

Praxis tests have been subject to ongoing validity and reliability tests by the ETS (Educational
Testing Service). Porter, Youngs and Odden (2001) reviewed these studies. There is strong
support that the Praxis tests are valid and reliable.

> NBPTS certification tests

Two studies and one review of previously completed studies were found that met the criteria for
inclusion in this review and investigated some aspect of reliability or validity of the NBPTS
certification tests. The findings of this research were inconclusive, both due to the small number
of empirical studies and the divergence of the findings.

One study (Bond, Smith, Baker and Hattie, 2000) that looked specifically at construct validity
found that National Board certified teachers scored higher on measures of teacher excellence
than did noncertified teachers. Another study (Burroughs, Schwartz and Hendricks-Lee, 2000),
however, found that NBPTS candidates had difficulty with tasks associated with the certification
standards. Finally, a research review completed by Porter, Youngs and Odden (2001) estimated
that measurement error led to almost 20% of candidates not achieving certification who had the
same qualifications as those who did.

> State licensure examinations

Data on the validity and reliability of state licensure examinations for Colorado, Massachusetts,
Pennsylvania and Connecticut were published in the research literature. These studies found
many state licensure examinations lacked relevance, utility or reliability. These findings led to
the conclusion there is limited support the state licensure exams reviewed may not be reliable or
valid. The categorization of the support as limited is because so few studies were found for each
exam that met the criteria for this report.
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> Principal ratings of teachers

A few studies were found that investigated the relationship of principals’ ratings of teachers.
Only one study is included in the current review, however, because the other studies used the
now-defunct National Teachers Examination (NTE) as the comparison measure to determine
validity. Therefore, research using this instrument cannot be considered of any utility. The study
(Gallagher, 2002) that met the criteria for inclusion in this report and addressed this issue found
high correlations between teacher evaluations by principals, peers and self and reading gain
scores of children. As only one study was found that met the criteria for inclusion and addressed
this issue the research is considered inconclusive.

> Teacher work sample systems

While many descriptions of teacher work sample systems exist, only one study was found that
met criteria for inclusion in this report and addressed this issue. In this study (Denner, Salzman
and Bangert, 2001) researchers found teacher work samples had content validity, representing
national, state and local standards and the research on effective teaching. The findings are
categorized as offering limited support, however, because only one study was found.

> Portfolio systems

While Wilkerson and Lang (2003) pointed out that portfolios were in place in nearly 90% of

schools, colleges, and departments of education, no studies were found that assessed the validity

and reliability of portfolio systems.

SUMMARY OF STUDIES

> Praxistests

One research review met the criteria for inclusion in this report and addressed this issue:

1. Porter, Youngs and Odden, 2001, in their review of psychometric studies of teacher
assessments, reported that Praxis tests have been subject to ongoing validity and reliability
tests by the ETS (Educational Testing Service). One study showed that 93% of assessors had
no need to reconcile ratings with other assessors since the interrater reliability was so high.
In another survey, assessors rated the Praxis criteria 3.5 on a 5-point scale of
comprehensiveness.

> NBPTS certification tests

Two studies and one research review met the criteria for inclusion in this report and looked at
this issue:

1. Burroughs, Schwartz and Hendricks-L ee, 2000, conducted a qualitative study of four
candidates for the National Board of Professional Teaching Standards (NBPTS) certification
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to determine the ways in which portfolio tasks were perceived and the ease or difficulties
they faced as they translated their knowledge and engaged in a “discourse community.”
Stratified purposive sampling was used to select teachers who provided contrasts of
certification areas and teaching sites. Study data included group field notes, observations,
interviews focusing on teacher backgrounds, attitudes toward NBPTS and experiences in the
portfolio process. The researchers found that all candidates had difficulty representing their
experiences in writing. They were apprehensive about writing, had trouble representing tacit
knowledge and understanding sampling logic, and struggled with negotiating the NBPTS
standards and providing evidence in their teaching. Burroughs et al. suggested that alternate
discourse styles, whether generated by culture or context, might affect both NBPTS scorers
and candidates.

Bond, Smith, Baker and Hattie, 2000, investigated the construct validity of the National
Board for Professional Teaching Standards certification tests. The researchers performed an
intensive comparative examination of data from 65 teachers from two certificate areas: Early
Adolescence/English Language Arts and Middle Childhood/Generalist. Evidence analyzed
included teachers’ instructional objectives and lesson plans for a given instructional unit,
observational visits to all 65 teachers’ classrooms, and scripted interviews of the teachers and
their students. Of the 34 teachers with Early Adolescence/English Language Arts
certification, 13 were National Board certified (NBCT) and 21 were not (Non-NBCT). Of the
31 teachers with Middle Childhood/Generalist certification, 18 were certified and 13 were
not. The groups were compared along 15 dimensions, including student work product. In
every comparison between NBCTs and Non-NBCTs on the dimensions of teaching
excellence, NBCTs obtained higher mean scores. In 11 of the 13 comparisons, these
differences were highly statistically significant.

Porter, Youngs and Odden, 2001, reviewed studies that have been conducted to establish
overall reliability of each of the National Board of Professional Teaching Standards
assessments. The estimates indicated that because of measurement error about 19% of
individuals who took the test were not certified at the same level of qualifications as those
who passed. About 10% of those who were certified probably had fewer skills than those
who did not pass.

> State licensure examinations

Four studies met the criteria for inclusion in this report and looked at state licensure
examinations:

1.

Cobb, Shaw, Millard and Bomotti, 1999, conducted analyses to determine the existence of
various types of validity for the Program for Licensing Assessments for Colorado Educators
(PLACE) test developed by National Evaluation Systems in 1998. Analyses occurred over
seven iterations of the test from October 1994 to October 1996. Using regression analysis
and analysis of variance, the researchers analyzed 11,390 test scores representing 5,588
preservice teacher candidates from five Colorado teacher preparation institutions. The
researchers found the general content design of PLACE was well aligned with other testing
reform taxonomies. The researchers, however, noted that construct validity was problematic
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at least for those from culturally diverse backgrounds. Cobb et al. also concluded the Basic
Skills test battery lacked relevance and utility in many cases, and that some of the content
area tests needed to be rewritten to increase content validity.

2. Haney, Fowler, Wheelock, Bebell and Malec, 1999, used multiple regression analysis and
gualitative research to determine the accuracy of the Massachusetts Teacher Test (MTT) in
assessing the reading and writing skills of the test-takers, using data from state and academic
reports from 1998. There were insufficient data available to test concurrent validity, so an
independent review panel examined reliability on the April and July administrations of the
test using test-retest procedures. Data from 219 teachers who took tests during both periods
were analyzed and correlations were established for those people who took the subtests at
each time period. The researchers found the scores on the reading and writing MTTs were
highly unreliable, with a margin of error close to double, and sometimes triple, the range
found on well-developed tests. Thus, a person taking the test multiple times could have huge
score fluctuations even if his or her skill level did not change significantly. The study also
found the MTT contained questionable content, which made it a poor tool for measuring the
test-taker’s reading and writing skills.

3. Popham, 1992, examined 32 licensure examinations during the period from 1975 to 1991
that had been developed by various organizations, universities and states to determine their
content validity. Popham found licensure tests varied in their focus on opportunity to learn
relative to job relevance and in the stringency of the directions to scoring panelists. For
example, some panelists were told to judge by relevant content while others were told to
judge by “appropriately measured necessary content.” Variations also were found in the ways
in which panelists’ ratings were analyzed or content quality was computed. Some used
majority vote while others averaged the scores. Indices of high, medium and low varied
widely.

4. Wylieand Tannenbaum, 2003, was a simple descriptive study to examine the job relevance
of 70 knowledge and skill indicators in five content areas (literature, fine arts, mathematics,
social studies and science) for the development of the Pennsylvania beginning teacher
licensure program. A random sample of 1,700 teachers and 300 teacher educators were
selected to participate in the study, and 626 usable surveys were returned. Respondents
judged each of the indicators on the test on a 5-point scale of importance. Literature,
mathematics, social studies and science received mean ratings of at least “moderately
important;” the mean rating for fine arts fell below “moderately important.” Only one-third
of the individual knowledge and/or skill indicators within the domains were judged as
important (job relevant) enough for consideration in the development of the licensure
assessment.

> Principal assessment

One study met the criteria for inclusion in this report and addressed principal assessment:
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1. Gallagher, 2002, used hierarchical linear modeling, to investigate the relationship of teacher
evaluation to student achievement. The sample consisted of 34 elementary school teachers in
a charter school. Test scores for 584 students from grades 2-5 who had at least two years of
Stanford Achievement Test scored (spring 2000 and spring 2001) were examined. Teachers
were evaluated by principals and a peer, and also provided a self-assessment. An average
score was derived from the three scores for each domain area. Domains included lesson
planning, classroom management, literacy, mathematics and language development. Results
indicated a moderately high relationship between teacher evaluation and student achievement
in reading. No relationships were found between teacher evaluations in mathematics or
language arts and student achievement. Qualitative results suggested the different
relationships between teacher evaluation and student achievement in the subject areas may be
due to more pedagogical knowledge of teachers and evaluators in reading than in math, and
better alignment between standards and assessments in reading compared with math. [Note:
ECS cautions the sample size was low, the data were restricted to a single year of growth for
students. ]

> Teacher work sample systems

One study met the criteria for inclusion in this report and dealt with teacher work sample
systems:

1. Denner, Salzman and Bangert, 2001, conducted a study to examine the validity and
generalizability of the Teacher Work Samples to assess teachers’ abilities to meet national
and state teaching standards, and to improve student achievement. A range of candidates was
recruited to participate in the study, including junior-level candidates, teaching interns,
experienced teachers and teachers who had National Board certification. Researchers
collected 132 work samples comprising a description and analysis of teaching and learning
context, achievement targets, assessment plan, instructional sequence of at least six learning
activities over four weeks, analysis of student learning, and evaluation and reflection. There
were strong associations between ratings of teacher work and analysis of student learning
based on student work. Ratings also clearly distinguished between teachers on a
developmental continuum, although there were no associations with the experience level of
the teacher that submitted the sample. The samples had content validity, representing
national, state and local standards and the research on effective teaching.

What It Meansfor Policy

As with so much of the other research areas reviewed for this report, the limited or inconclusive
nature of the findings necessitate caution in policy recommendations. Methods and systems of
evaluation — either through testing and self-report or observational review — are what is relied on
in most fields to assure competence and determine quality. If the measure or system is not valid
or reliable, any assessments made based on it also are rendered invalid and useless. For this
reason, it is important these tests and systems measure what they are supposed to measure and do
so consistently. Further research should be undertaken with the goal of gaining clarity on what is
being measured and whether the methods by which these variables are measured are doing so.
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This issue is of particular importance when it comes to high-stakes assessment used for job
retention, promotion or compensation. The best policy recommendation is likely that no
assessment measure or method should be required until and unless it has been shown to be

reliable and valid.
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Question 5:
To what extent is teaching experience associated with teaching quality and
effectiveness?

What the Research Says

The research investigating the effects of teaching experience on teacher effectiveness tended to
correlate the number of years a teacher had been teaching with student achievement as measured
through standardized test scores. Some researchers used years of experience and certification as a
proxy for expertise and compared novices to experts using ratings by trained outside observers.
Different researchers investigated the phenomenon in different ways. Some correlated student
test scores with teacher experience while others divided groups using some cutoff number of
years (such as five years) and examined differences between these groups.

The results for the research reviewed below offer strong support for the benefit of teaching
experience for student achievement, specifically after the first few years on the job. Some
caveats, however, need to be mentioned to accurately understand the research on teacher
experience as it relates to student achievement. First, the effects of teacher experience tend to
level off after the first few years (Rivkin, Hanushek and Kain, 2002; Ferguson, 1991), so it is
inappropriate to assume a constant additive effect of years of teaching experience. Additionally,
teachers with the most experience tend not to teach students at greatest risk of academic failure.
This may artificially inflate the apparent association between teaching experience and student
achievement.

SUMMARY OF STUDIES

Eleven studies and five meta-analyses or research reviews met the criteria for inclusion in this
report and addressed this issue:

1. Ehrenbergand Brewer, 1994, used multiple regression analysis to examine the extent to
which school and teacher characteristics influenced student dropout rates and student
achievement of those who did not dropout. Data were from the 1980-82 High School and
Beyond Longitudinal Survey. The sample was 2,650 students who completed surveys and
math, vocabulary and reading tests during their sophomore and senior years and whose
teachers completed a 1984 survey on various teacher characteristics. Greater teacher
experience was associated with higher base-year scores on achievement tests for white
students, but no association between teacher experience and test scores was found for African
American or Hispanic students. Also, a higher percentage of teachers in a school with 10 or
more years of experience was associated with lower dropout rates for African American
students.

2. Ferguson, 1991, used multiple regression analysis to analyze student data covering 900
districts and 2.4 million students in Texas for the school years 1985-86, 1987-88 and 1989-90
and teacher scores on the Texas Examination of Current Administrators and Teachers
(TECAT), a state recertification exam required of all Texas teachers in 1986. The researcher
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found teacher experience accounted for over 40% of the variance among student test scores.
Teachers with more years of experience produced higher student test scores, lower dropout
rates and higher rates of students taking the SAT.

3. Fetler, 1999, used multiple regression analysisto determine the association between teacher
preparation, teacher experience and student achievement. Data were collected from 795
California high schools and over 14% of the 56,571 full-time secondary school mathematics
teachers in the state. Data from the 1998 Professional Assignment Information Form were
examined to determine demographics, assignments, position and credential status of the
teachers. The Stanford Achievement Test, 9th Edition (1998) test scores were used to analyze
student achievement. Fetler used Aid to Families with Dependent Children, a proxy for
poverty, as a control in several of the analyses. About half of the teacher sample had 10 or
more years of experience and most of the rest had less than five years of experience. Student
poverty was found to have the strongest impact on test scores. After controlling for poverty,
however, the average number of years of teaching experience was positively related to
student achievement in mathematics. [Note: ECS cautions that higher scores for students
could potentially be attributed to attrition of lower-performing students or to selective
testing. |

4,5,6. Goldhaber and Brewer, 1997a, 1998, used multiple regression analysis and economic
production function analysis techniques to analyze the National Education Longitudinal
Study data from 1988 to determine the extent to which teacher experience and teacher
advanced degrees enhanced a teacher’s effectiveness in raising student achievement in the
areas of mathematics, science, English and history. Tenth-grade student achievement was
examined to determine the relative impact of previous test scores, student and family
background variables, and variables associated with teacher characteristics and schooling.
Researchers found that teacher experience was not related to student achievement. Another
analysis of the same data (Goldhaber and Brewer, 1997b), however, reported that students
with more-experienced teachers had higher scores.

7. Hawkins, Stancavage and Dor sey, 1998, was a simple correlational study using data from
the 1996 National Assessment of Educational Progress (NAEP) Mathematics Assessment.
The researchers found that 4th- and 8th-grade students taught by teachers with more than five
years of teaching experience outperformed students whose teachers had less than five years
of experience.

8. Okpala, Smith, Jones and Ellis, 2000, used multiple regression analysis to study the impact
of selected educational resources (school size, class size, teacher education, teacher
experience) and family demographics (participation in free/reduced school lunch and parents
with post-high school education) on the achievement scores in reading and mathematics of
4,256 fourth-grade students attending 42 public schools in North Carolina in 1995-96. While
all variables were significant in some regard, the researchers found the percentage of
teachers with 10 years of teaching experience was significantly correlated with mathematics
achievement and reading achievement.
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9.

10.

11.

Rivkin, Hanushek and Kain, 2002, used hierarchical linear modeling and production
function analysis techniques to examine data from approximately 3,000 schools and 600,000
students collected as part of the University of Texas — Dallas Schools Project. The study
examined the impact of teacher quality and specific other teacher characteristics such as
experience and education on student achievement as measured by scores on the Texas
standardized state assessments. The researchers found that teacher experience was related to
student achievement, with the greater impacts occurring after the first few years of teaching.
There was little evidence that the effect of experience continued after that time. Teachers in
their first year, and to a somewhat lesser extent, in their second year, tended to perform
significantly worse than those with more experience in the classroom. Following the initial
period where significant improvement was seen, however, there was little additional
improvement over time in terms of impact on measured achievement.

Rowan, Correnti and Miller, 2002, used hierarchical linear modeling to analyze data from
Prospects: The Congressionally Mandated Study of Educational Opportunity, a large-scale
study of student achievement of economically disadvantaged children and youth. The study
focused on whether a teacher had special certification to teach reading or math; a bachelor’s
or master’s degree in English (when reading achievement was analyzed) or math; and teacher
experience as a proxy for teachers’ professional knowledge. The researchers found that
teacher experience was a small but statistically significant predictor of achievement, both for
early and later grades. In mathematics, however, there was a positive effect of teachers’
experience on mathematics achievement only in the later grades.

Stafford and Barrow, 1994, was a compar ative descriptive study that used student test score
data collected by the Houston Independent School District from 1985-88 and conducted
interviews with principals and administrators to examine differences in student achievement
by teachers who had traditional certification compared to those with alternative certification.
Other variables, such as teacher experience, also were investigated. Results showed that
elementary school students whose teachers had five or more years of experience and interns
with teaching experience had statistically significantly higher achievement test scores than
elementary school students whose teachers with alternative or traditional certification of one
year or less experience as a teacher. This relationship was found for all three years of the
study. No differences by experience level were found for secondary school teachers.

Five meta-analyses or reviews of others’ research addressed teaching experience and met the
criteria for inclusion in this report:

I.

Greenwald, Hedges and L aine, 1996, conducted a meta-analysis of 29 of Hanushek’s
studies and 31 other studies published in journals and books that used production function
approaches. The meta-analysis examined the effects of per-pupil expenditure, teacher quality,
class size and teacher salaries on student achievement. Greenwald, Hedges and Laine
concluded that greater resource inputs were associated with higher achievement: each type of
input had a positive effect. The estimated effect size for teacher experience was small.
Hanushek, 1996 (see below) disputed the results of this study as unsupported.
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2. Hanushek, 1986, was a meta-analysis of the research on the economics of education and
schooling, focusing on production and efficiency aspects of schools. He found that teacher
experience has a clear majority of estimated coefficients pointing toward student
achievement gains and almost 30% of the estimated coefficients are statistically significant
by conventional standards. He further suggested, however, these positive correlations may
result from more senior teachers having the ability to select schools and classrooms with
better students.

3,4. Hanushek, 1996, disputed the results of Greenwald, Hedges and Laine (1996, see above),
concluding that Greenwald et al. distorted the evidence by using a flawed statistical approach
that biased their study by narrowing the number of articles that were included. Hanushek
argued that Greenwald et al. defined the inquiry too narrowly, resulting in an overestimate of
the effects of resource variables including the teacher variables. The article is based upon
Hanushek, 1997, a meta-analysis of 377 studies, which included 171 studies of the effects of
teacher education and 207 studies of the effects of teacher experience. That analysis found
that while nearly 30% of the studies measuring teacher experience on student achievement
were statistically significant in the positive direction, 5% were negative and nearly 66% of
the estimated effects were statistically insignificant. In Hanushek, 1996, the researcher stated
that, without further analysis, all one could conclude from these statistics is that this
particular input is used productively in some circumstances, and policymakers cannot craft
effective policy without knowing what distinguishes the significant from the insignificant.

5. Verstegen and King, 1998, conducted a review of research studies done to investigate the
relationship between resource inputs into schooling and student outcomes as measured by
achievement tests. The researchers found that one of the most frequently analyzed teacher
characteristics was teaching experience and in 24 of 30 studies years of teaching experience
significantly predicted student achievement.

What It Meansfor Policy

The relationship between teaching experience and student achievement has several implications
for policy. The most clear are those dealing with certification or licensure levels. If certification
or licensure is intended as an indication of a teacher’s effectiveness, an argument could be made
as to the importance of including some requirement for experience as part of a system of
licensure or certification that includes tiers or levels.

Less obvious potential policy implications can be found by deeper analysis of what is involved in
teacher experience. Is experience beneficial simply because teacher’s learn intricacies of
classroom management and navigation of the system by working within it? If this is the case,
then years of employment as a teacher are what matters. Years of experience, however, may
actually be a proxy for other variables. These variables could include the amount of professional
development a teacher has taken over time, the amount of collaboration with colleagues a teacher
has participated in through the years, and other such factors related to time on the job. If this is
the case, that type of experience may be encouraged and gained more quickly by
institutionalizing these types of practices through mentoring and induction practices, creation of
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teacher learning communities and the like. These types of practices could be developed and
implemented through policy levers. Further and more detailed research into the variables
involved in a teacher’s experience could shed further light on this issue and its potential
implications for appropriate policy and practice.

Finally, any potential policy recommendation or implications must be considered in light of the
differences in the distribution of experienced teachers. As mentioned above, experienced
teachers are not equally distributed to all schools, specifically to those schools serving students at
the greatest risk of academic failure. This inequity in distribution may lead to inaccurate
conclusions about the true effects of teacher experience and student achievement.
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Question 6:
To what extent does initial licensure and certification ensure a teacher’s
effectiveness?

RELATED QUESTIONS:

How does the performance of middle school teacherswith a K-8 license compare
with those holding a dedicated middle school or subject-specific license? Isthere
evidence that multi-tier licensure systems improve the quality of teaching?

What the Research Says

> Related to the extent to which initial licensure and certification ensures a teacher’s
effectiveness

Researchers investigated this question by looking at certification status or level of teachers and
the effects on student achievement on standardized tests. Certification levels were most often
categorized as fully certified, certified but without the endorsement for the subject taught
(teaching out-of-field) and teaching with emergency certification. The studies reviewed used
different units of analysis, addressing data at the national, state, district, school and/or classroom
levels.

There was strong support that certification level was positively associated with student
achievement. A notable exception to the general findings was the Goldhaber and Brewer (2000)
study that found students who had teachers with emergency credentials did no worse than
students with teachers holding standard credentials.

> Related to K-8 as opposed to dedicated middle school or subject-specific license

Scans of databases that typically contain information on articles related to certification and
licensure yielded almost no studies that addressed this question. The one study found that met the
criteria for inclusion in this report (Mandeville and Liu, 1997) showed middle school students of
teachers with secondary certification in mathematics were better able to solve high-level
mathematics problems than students of teachers with elementary certification. This may indicate
some benefit to subject-specific licensure. Such a conclusion, however, cannot appropriately be
drawn from such scant evidence.

> Related to multi-tiered licensure systems
As of 2003, at least four states (Arkansas, Connecticut, Kentucky and Wisconsin) had multi-

tiered licensure systems (Hill and Dozier, 2003). The literature search for this review did not
identify any studies on the impact of multi-tiered licensure systems on teaching quality.
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SUMMARY OF STUDIES

> Related to the extent to which initial licensure and certification ensures a teacher’'s
effectiveness

Seven studies met the criteria for inclusion in this report and addressed this issue:

1,2. Darling-Hammond, 1999, used regression analysis to analyze National Assessment of
Educational Progress (NAEP) data for students from 1990 to 1996 and the Schools and
Staffing Survey from the same years. The researcher found the proportion of fully certified
teachers in a state with a major in the field in which they taught was associated with the
strongest achievement scores. These qualifications accounted for 40% to 80% of the
variation across states on 4th- and 8th-grade students’ scores in reading and mathematics,
controlling for students’ socioeconomic status and language background. The strongest
negative predictor of student scores was the proportion of teachers who were uncertified and
the proportion that held less than a minor in the field they taught. The same relationships
were consistently found for 1990, 1992, 1994 and 1996 data sets. Darling-Hammond (2000)
updated this study to include 50 states and found the same results. Whether a teacher had full
certification and a major in the subject they taught was positively related to student
achievement. These results were robust across all grade levels and subject matters. A state’s
average NAEP scores were positively associated with the percent of fully certified teachers,
and negatively associated with the percent of teachers who were teaching out-of-field.

3. Fetler, 1999, used multiple regression analysis to determine the association between teacher
credential status, teacher experience and student achievement. Data were collected from 795
California high schools and over 14% of the 56,571 full-time secondary school mathematics
teachers in the state. Data from the 1998 Professional Assignment Information Form were
examined to determine demographics, assignments, position and credential status of the
teachers. Variables for determining teacher math skill were full math subject-matter
credentials (standardized content test); emergency permits (bachelor’s degree, basic skills
test and partial coursework in mathematics); limited-assignment emergency permits (valid
teaching credential in another subject); or waivers (passing the math portion of a basic skills
test). The Stanford Achievement Test, 9th Edition (1998) test scores were used to analyze
student achievement. Having a higher percentage of teachers with emergency permits in a
school was associated with lower student math scores.

4. Goe, 2002, used multiple regression analysis to examine the relationship between the
percentage of teachers holding emergency permit (EP) teacher certification and California
student achievement. The study used the 1999-2000 data from the schoolwide Academic
Performance Index (API), which was based on the performance of 6,389 students on the
Stanford Achievement Test, 9th Edition, aggregated for elementary, middle and high
schools. Variables included teacher certification type; teacher demographics (EP teachers
and first-year teachers); school size; and student demographics such as race/ethnicity,
eligibility for free/reduced-price meals and parents’ education. There was a direct negative
correlation between the number of teachers who held emergency credentials and student
achievement at the school level. In other words, the greater the number of teachers holding
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emergency credentials, the lower the student achievement at the school level. Most of the
variation in scores was explained by factors related to student poverty and student ethnicity,
but the relationship of emergency credentials to scores existed even when the other factors
were controlled.

5. Goldhaber and Brewer, 2000, used multiple regression analysis and economic production
function analysis to investigate the relationships between student achievement and type of
teacher certification and license. The study used data on about 6,000 twelfth-grade math and
science students and more than 2,200 mathematics and science teachers taken from National
Educational Longitudinal Study of 1988. Student achievement was measured by examining
12th-grade students’ test scores on the Stanford Achievement Test, 9th Edition. Teacher
certification types were categorized as probationary or emergency certificates, private school
certification, certificates for teaching that were outside the subject area in which the teacher
was teaching and advanced degrees. The researchers found teachers with standard
certification had a significant positive impact on student test scores compared to teachers
with private school certification or who were not certified in their subject area.
Unexpectedly, there was no significant difference for mathematics and science test scores for
students who had teachers with emergency credentials versus standard credentials.

6. Hawk, Coble and Swanson, 1985, used analysis of variance to determine the relationship
between mathematics teacher certification and student achievement. Student achievement
was measured by Stanford Achievement Test scores in general mathematics and algebra of
students in grades 6-12 in North Carolina. The researchers compared differences in these
scores for students taught by certified teachers with appropriate mathematics endorsements
and those taught by certified teachers without this endorsement. It also compared ratings that
teachers received on the North Carolina Teacher Performance Assessment System. Results
showed statistically significant differences in student achievement, favoring teachers who
were teaching in their field for both general mathematics and algebra.

7. Lankford, Loeb and Wycoff, 2002, was a simple correlational study that used data on New
York state teachers employed from 1984 to 2000 to determine which schools had the least
qualified teachers and whether the distribution of teachers was impacted by attrition and
transfer. Core data came from the Personal Master File of the Basic Education Data System
of the New York State Education Department. Teachers were classified according to whether
they had prior teaching experience, a bachelor’s degree, certification “in field,”
passage/failure on the National Teacher Examination general knowledge exam or the New
York State Liberal Arts and Science Exam on their first attempt. The researchers found the
proportion of lower-performing students at a school was related to the proportion of teachers
at that school who were not certified to teach in any of the subject matters to which they were
currently assigned.

> Related to K-8 as opposed to dedicated middle school or subject-specific license

One study met the criteria for inclusion in this report and addressed this issue:
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1. Mandevilleand Liu, 1997, examined the effects of teacher certification on student mastery
of higher-level mathematics concepts. The sample consisted of 4,869 students whose
teachers had strong preparation in mathematics and 4,492 students whose teachers had little
or no formal preparation in mathematics. The sample included students from 266 South
Carolina schools with at least one 7th-grade mathematics class. Pairs of schools with similar
characteristics, such as student demographics, school location, size and grade organization,
were matched. Teachers were classified as high mathematics preparation if they had
secondary certification in mathematics and 12 or more credit hours in mathematics beyond
initial certification. Teachers who had elementary certification or were teaching out-of-field
were considered as having low mathematics preparation. Students responded to 45 items that
measured mathematics understanding on the Stanford Achievement Test and 23 items that
measured thinking skills. Subskill areas were number concepts, computation and application.
Aggregated scores for each of the three thinking levels were obtained by deriving number
correct per student and averaging across the school. The researchers found middle school
students of teachers with more mathematics content-area preparation were better able to
solve higher-level mathematics problems than students of teachers with less specialized
training. For all three thinking levels, mean mathematics scores for the students of highly
prepared teachers were higher than the mean mathematics scores for students of less-
prepared teachers. Differences were insignificant for lower level mathematics problems.

> Related to multi-tiered licensure systems

No studies were found that met the criteria for inclusion in this report and addressed this issue.

What It Meansfor Policy

The strong support found for the importance of full certification and its positive effect on student
achievement warrant the recommendation that all teachers be fully certified and teaching in their
field. This recommendation is somewhat moot, however, in light of the requirement that all

teachers be highly qualified according to the definitions set out in the No Child Left Behind Act.

Having this type of requirement in legislation, however, and the ability to fill all teaching slots
with highly qualified teachers teaching in the subject area for which they hold licensure,
certification or endorsement are different issues. This is of particular importance when dealing
with schools and subjects that are particularly challenging to staff. This then becomes an issue of
recruiting and retaining quality teachers and ensuring equitable distribution of those teachers to
all schools and students. Issues of recruitment and retention can be affected by policy (see the
previous report in this series, Eight Questions on Teacher Recruitment and Retention: What Does
the Research Say? at http://www.ecs.org/trrreport for a discussion of these issues).

Related to the issue of the type of licensure or certification that may be best for middle school
teachers to ensure teacher effectiveness, no conclusion could be drawn on the topic due to the
lack of empirical research; therefore, no policy recommendation can be made. The challenge of
licensure or certification for middle school teachers is a topic of increasing focus and merits
further research.
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The complete lack of studies related to the impact of multi-tier licensure systems is interesting. It
can be assumed the implementation of such a system is intended to moderate or indicate levels of
teaching quality or effectiveness. This is further evidenced by the usual requirement of different
levels of experience or education in order to move from tier to tier. While common sense would
support this system, common sense is sometimes not supported by research so additional
empirical evidence may better inform the necessity of this type of system to meet student
achievement or other goals.
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Question 7:
What isthelikely impact of raising teacher licensing and certification standards,
specifically in raising cutoff scores on state-mandated tests?

RELATED QUESTIONS:

Would raising the cutoff scores on required teacher tests increase teacher
quality? Would raising these cutoff scores change the demographic makeup of the
teaching force?

What the Research Says

The issue of state-mandated testing for teachers to become fully licensed or certified is intended
to ensure all certified teachers meet minimum competencies as defined by the state. States using
these tests are empowered with setting their own passing cutoff scores. As such it is easy to
understand why some people would see raising the cutoff scores for these tests as a relatively
easy way to increase teacher quality — by increasing the minimum threshold. The research
reviewed below addresses two aspects of this option: whether raising the cutoff scores would
increase teacher quality and what impact such an action would have on the teaching force.

> Related to raising teacher quality

Two publications (Ferguson and Brown, 2000; Mitchell, Robinson, Plake and Knowles, 2001)
addressed the issue of cutoff scores and teacher quality. Both supported the theory that raising
the cutoff scores would likely have a positive effect on student achievement or teacher quality.
One (Ferguson and Brown, 2000) found that raising scores on the state teacher test was
positively related to an increase in student achievement scores. The other (Mitchell et al., 2001)
reviewed multiple studies and concluded that raising teacher test scores would likely result in
raising the quality of the teaching force. Because of the limited number of publications
addressing this issue, the research is taken as providing limited support that raising the cutoff
scores would result in a consequent increase in teacher quality. In addition to the limited number
of qualified studies on the topic, this conclusion also is based on the lack of consistency in
defining and assessing quality.

> Related to demography of the teaching force

The impact of raising cutoff scores on the demographics of the teaching force was not so
positive. Of the four studies that met the criteria for inclusion in this report and addressed this
issue, all four predicted a raise in teacher test cutoff scores would result in a decrease in the
diversity of the teaching force, sometimes dramatically. The importance of having a diversified
field of teachers is almost universally held as an important value and goal, both for the children
and society. Because these studies are predicting a possible effect rather than implementing the
change and subsequently gathering data, the results are categorized as offering limited support
that raising cutoff scores would decrease diversity in the teaching force.
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SUMMARY OF STUDIES

Five studies and one literature review met the criteria for inclusion in this report and addressed
these issues:

1. Angrist and Guryan, 2003, used multiple regression analysis to estimate the impact of
state-mandated certification tests on teacher quality and teacher wages. The researchers used
data from the Schools and Staffing Survey from the 1987-88, 1993-94 and 1999-2000 data
sets for public schools with over 50 students. Teacher quality was measured by average SAT
scores of teachers’ undergraduate institutions, whether the institution was a research
university or liberal arts college, the proportion of teachers with alternative state certification
and proportion of teachers with a degree in the subject they taught. Demographic information
of the teachers also was collected. The researchers postulated that any barrier to entry into a
field is likely to raise wages. Their finding supported this suggesting that the policy of state-
mandated teacher testing was associated with increased teacher wages but not with a
corresponding increase in teacher quality. Additionally, Angrist and Guryan found that
testing requirements had no effect on the percent of new or inexperienced teachers who were
African American or female, but there was a negative association between testing
requirements for basic skills and the number of new teachers who are Hispanic reducing the
proportion of new teachers who were Hispanic by about two percentage points.

2. Ferguson and Brown, 2000, used education production function analysisto reanalyze data
from Texas and Alabama (see Ferguson, 1991) to show the impact of raising certification
scores on student achievement. Using teachers’ scores on the 1986 Texas Examination of
Current Administrators and Teachers (TECAT) for 900 districts during the 1980s and ACT
scores for Alabama, Ferguson and Brown examined whether the differences between
students’ gain scores from grades 3-5 and grades 9-11 reflected the differences in elementary
and high school teachers’ scores. The results indicated TECAT scores predicted students’
math scores and, additionally, a change in TECAT scores resulted in a change in student-
achievement scores over two years.

3,4. Gitomer, Latham and Ziomek, 1999, and L atham, Gitomer and Ziomek, 1999,
conducted a multiple regression analysis to determine the degree to which teacher testing
affects the academic and demographic profiles of a pool of prospective teachers. The study
examined the relationship between undergraduate grade point averages and demographic
data, SAT and ACT college admission test scores, and scores of over 300,000 prospective
teachers who took the Praxis I or Praxis II College of Education entrance examinations and
teacher licensure tests. Results showed that teacher academic ability as measured by SAT or
ACT scores varied widely by type of licensure sought. Teacher candidates with the highest
test scores were more likely to seek licenses in academic-subject areas; teachers with lower
scores sought licenses in elementary education and non-academic fields. The higher the
Praxis passing score set by states, the higher the SAT and ACT average scores of the passing
population. Raising the standards resulted in reducing the pool of candidates in those states
and limiting the racial and ethnic diversity of the pool of prospective teachers who met
passing requirements.
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5. Murnane, Singer, Willett, Kemple and Olsen, 1991, used multiple regression analysis to
investigate the relationship between cut scores and teachers’ employment. The researchers
examined two sets of data from the National Longitudinal Surveys of Labor Market
Experiences database. The first set was the employment history for 20,614 individuals who
entered teaching in Michigan public schools from 1972 to 1981 and who were followed
through the 1984-85 school year. The second set was for 50,502 teachers who were licensed
between 1974 and 1985 and who were followed through the 1985-86 school year. Only
individuals with no prior teaching experience who were either white or African American
were included in the study. Variables studied included gender, race, academic major, test
scores, 1Q, subject specialties and year of graduation. Data on district characteristics included
proportion of children from low-income families, proportion of professionals, median
income, median adult education and changes in licensing requirements over time. Results
were based on percentages of the population who received teaching licenses and percentages
that entered the teaching profession. Researchers found that with stricter licensing
requirements, African American college graduates tended to leave the teaching profession.
When North Carolina proposed an increase in the cut score from 644 to 655 on the National
Teacher Examination (NTE) Communications Skills Test, the percentage of African
American candidates who obtain licenses was predicted to drop from 36% to 5%.

One literature review met the criteria for inclusion in this report and looked at the likely impact
of raising teacher certification and licensure standards:

1. Mitchell, Robinson, Plake and Knowles, 2001, summarized the research on teacher testing
for certification for the National Research Council of the National Academy of Sciences. The
committee considered whether current teacher licensure tests measure teacher competence
appropriately and in a technically sound manner; whether teacher licensure tests should be
used to hold states and institutions of higher education accountable for the quality of teacher
preparation and licensure; and how innovative measures of beginning teacher competence
could help improve teacher quality. Evidence from multiple studies was reviewed, and the
researchers concluded even well-designed tests could not measure all the prerequisites of
competent beginning teachers, and while raising test scores would likely result in raising the
quality of the teaching workforce, the action would limit its diversity.

What It Meansfor Policy

Most states require some type of test for teacher licensure or certification. As these tests are
intended as a threshold measure for teacher quality, it is understandable that raising the cutoff
scores 1S seen as an option to increase the quality of the teaching force. Before any change in
policy in this direction is considered, however, all aspects of the issue should be considered.

First, the research on whether teacher quality would be affected by raising teacher test cutoff
scores is limited based on the research reviewed above. This is especially salient when this action
could result in a reduction of the diversity of the teaching force, an issue of such great concern
that policy and practice have been implemented with the opposite goal.
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From the standpoint of basing policy on quality research, this issue is intimately involved with
how teacher quality or effectiveness should be measured. Prior to taking a policy action that
could have a detrimental effect (i.e., reducing diversity in the teacher workforce) more research
should be completed that directly investigates the relationship between teacher quality and/or
effectiveness and the relationship of those measures to test scores on specific tests being used for
certification and licensure. It is possible that the change in teacher quality, by whatever method it
is measured, would not be worth the reduction in diversity thereby making it an untenable step to
take.

Additionally, as with all social science research, it is important to recognize there may be
confounding variables that better account for a person not passing a teacher test and have nothing
to do with that individual’s potential quality or efficacy as a teacher. It would be important to be
confident in the assessment and data prior to making such a decision.
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Question 8:
Isthere empirical evidence of differencesin the qualifications and performance
of teachers prepared through traditional teacher education programs and those
prepared through alternative certification programs?

What the Research Says

“Alternative certification” is a general term for nontraditional routes that lead to teacher
licensure. These programs are generally geared toward people who already have a baccalaureate
degree and would like to become classroom teachers, but require methods coursework and
classroom experience to gain certification. Alternative certification programs vary in
requirements and can be administered at the federal, state or district levels. Because of the ever-
increasing interest in alternative certification programs as a means to draw more teachers into the
field, there are increasing numbers of programs classified as “alternative certification.” It is
important to note, however, the amount of variation in requirements and structure among these
programs makes it difficult, if not impossible, to meaningfully refer to them categorically.

The studies that met the criteria for inclusion in this report and addressed this issue tended to
look at academic qualifications and performance in the classroom. Only one study (Laczko-Kerr
and Berliner, 2002) used student achievement as an outcome measure. While this study found
that students of traditionally prepared certified teachers had higher achievement tests, one study
was not adequate to offer conclusions as to empirical support.

There is moder ate support that teachers prepared through alternative certification programs do
not differ from those prepared through traditional teacher education programs in their academic
qualifications. The results are inconclusive as to differences on measures of performance
between teachers prepared through these different routes. The categorization as inconclusive is
based on divergent findings and differences in how the dependent variables were assessed.

Four of the seven studies reviewed in this report used performance evaluations as a dependent
variable. They differed, however, on the findings. Guyton, Fox and Sisk (1991) found no
differences in teacher performance. Two other studies (Hawk and Schmidt, 1989; Jelmberg,
1996), however, found that traditionally prepared teachers were rated higher on measures of
classroom performance than teachers from alternative certification programs. Finally, one study
(Lutz and Hutton, 1989) found differences between the groups depended on by whom they were
rated with supervisors rating alternatively prepared teachers higher than traditionally prepared
teachers and the opposite true in principal evaluations.

Two studies used differing dependent variables to assess the issue. Houston, Marshall and
McDavid (1993) used self-report. While they found that alternatively certified teachers reported
greater problems with classroom and work activities (including student motivation, time
management and dealing with administration) than traditionally certified teachers, most of these
differences disappeared after eight months of teaching.
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Finally, Knight, Owens and Waxman (1991) surveyed students for their assessment of the
classroom environment. They found that students of traditionally certified teachers reported
feeling more challenged, and the classroom was more cooperative and cohesive than students
with alternatively certified teachers.

SUMMARY OF STUDIES

Seven studies met the criteria for inclusion in this report and looked at this issue:

1.

Guyton, Fox and Sisk, 1991, was a compar ative descriptive study that compared 23
beginning teachers prepared through the 1988-89 Alternative Preparation Institute with 25
beginning teachers prepared through traditional teacher education institutions on teaching
attitudes, efficacy, performance and retention in the profession. Surveys measured: whether
teaching was student-centered or directive; attitudes toward students, school environment,
teaching and support; locus of control; self-confidence; satisfaction with education in society;
comfort in school; teaching problems; and teacher efficacy. Open-ended items on the survey
probed decisions to become a teacher, influences on adopting teaching as a profession and
conceptions about teaching. Two administrators for each teacher completed a 15-item teacher
performance evaluation. No differences were found on grade point average, educational
attitudes, performance evaluations or teaching attitudes. Teachers with alternative
certification were found to be more positive about their improvement in teaching abilities
over the month prior to the survey. They also were significantly less satistfied with the
structure and organization of education in society. They were less positive than traditionally
certified teachers about teaching and staying in the profession, though all but one of the
teachers was returning to teach the next year.

Hawk and Schmidt, 1989, was a comparative descriptive study that examined the
differences between teachers who entered teaching through traditional programs and those
who entered teaching with a degree in a field other than education (“lateral entry”). Scores on
the National Teacher Examination (NTE) and the Teacher Performance Appraisal Instrument
(TPAI) were compared. Sixteen lateral-entry program candidates, five in mathematics and 11
in science, and 18 traditionally prepared candidates, comprised the sample. There were no
statistically significant differences on NTE test scores between the two types of teachers.
There were differences on the TPAI, favoring the traditionally prepared teachers on four of
the five function areas that were measured. The exception was instructional monitoring.
Interrater reliability on the TPAI ratings, however, was low as was the sample size.

Houston, Marshall and M cDavid, 1993, was a compar ative descriptive study of survey
responses from 69 traditionally certified first-year elementary school teachers with 162
alternatively certified elementary teachers in the Houston Independent School District over a
two-year period. The study sought to determine whether differences existed in the classroom
problems the teachers faced, such as student motivation, burnout and grading procedures, and
in their confidence, satisfaction and plans to continue teaching. The researchers found after
two months of teaching, alternatively certified teachers perceived significantly greater
problems with student motivation, managing time and the amount of paperwork, grading
students and dealing with school administration than traditionally certified teachers.
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Traditionally certified teachers received greater mentoring assistance than alternatively
certified teachers in securing materials and equipment, parent cooperation, student
involvement, teaching freedom and peer acceptance. After eight months of teaching, most of
the differences disappeared. Traditionally certified teachers were more likely to be female,
younger, single and white, and more likely to be teaching in areas where they were certified.
Teachers with alternative certification were more likely to be teaching children of color.

Jelmber g, 1996, was a compar ative descriptive study. The study used data gathered through
a survey of a random sample of New Hampshire elementary and secondary school teachers
of mathematics, science, English language arts and social studies who were certified either
through traditional or alternative routes to determine differences in teacher performance,
motivation to teach, overall preparation and intention to remain in teaching. The final sample
consisted of 200 traditionally certified teachers, 30 teachers with alternative certification and
136 principal surveys. The alternatively certified teachers had been certified for two to three
years, but had been teaching full time for three years more than that. They had received their
certification after completing three years of supervised full-time teaching (with no preservice
training) and an approved professional development plan. Results showed no difference in
the academic credentials of the two groups, but on almost all other measures, the traditionally
prepared teachers fared better than the alternatively certified teachers. These included
principals’ evaluations of teacher performance and teachers’ own ratings of how well
prepared they were to teach. Traditionally certified teachers were more likely to have entered
teaching because they wanted to work with children, while alternatively certified teachers
were more likely to have entered teaching because jobs were available.

Knight, Owens and Waxman, 1991, was a quasi-experimental study using multiple
regression analysis that examined the relationship between teacher certification type and
student perceptions of the classroom environment. The student sample consisted of 676
elementary and middle school students and 24 teachers from several public school districts in
and around a large city in the American Southwest. Students were divided in two groups: one
group had teachers who possessed traditional certification through university- or college-
based teachers education programs and who had participated in student teaching; the other
group had teachers who had participated in alternate certification programs. None of the
teachers had master’s degrees or above. The teachers administered an adaptation of the
“MyClassInventory” to the students. The inventory consisted of 43 items that measured
satisfaction, friction, difficulty, cohesiveness, competitiveness, cooperation, higher- and
lower-level thought processes, pacing, homework assignments, and parent involvement. The
researchers found students of traditionally certified teachers appeared to be more challenged
by their schoolwork but felt the pacing in relation to the demands of the schoolwork was
appropriate. They also perceived their classrooms to be more cooperative and cohesive.
Students with alternatively certified teachers did not perceive as much opportunity for
higher-level thinking and perceived less cohesiveness and cooperation and more friction in
their classrooms. [Note: Knight et al. caution that, while these differences were statistically
significant, there are other teacher characteristics that were not variables in this study, which
could have contributed to the differences in students’ perceptions.]

38



6. Laczko-Kerr and Berliner, 2002, was a compar ative descriptive study to examine teacher
effectiveness based on certification status in five low-income, inner-city school districts in
Arizona. The study compared certified teachers (bachelor’s degree from an accredited
institution and completion of 45 semester hours of elementary education coursework) with
“under-certified” teachers, which included emergency-certified (holders of bachelor’s
degrees from accredited institutions with little or no education coursework) and provisionally
certified teachers (some education training but standard certification not fulfilled) and Teach
for America teachers. The study measured student-achievement test scores on the Stanford
Achievement Test, 9th Edition in the areas of reading, language arts and mathematics for the
school years 1998-99 and 1999-2000. The sample included 109 matched pairs of under-
certified and certified teachers of students in grades 3-8. Art, music and special education
teachers were not included in the sample. Results showed that students taught by certified
teachers outperformed students taught by “under-certified” teachers by about 20% (or two
months on a grade-equivalent scale) in reading, mathematics and language. Teach for
America teachers were no more effective than other under-certified teachers.

7. Lutz and Hutton, 1989, was a compar ative descriptive study and multiple regression
analysis to evaluate the alternative teacher certification program in the Dallas Independent
School District, which was designed to prepare teachers for culturally diverse, inner-city
schools. The study examined the relationship between teacher characteristics, attitudes and
performance, and type of certification. Specific measures included basic-skills test scores,
scores on the Texas Teacher Appraisal System, Teacher Advisor Comparison Rating Forms,
Teacher Work-Life Inventory, the statewide certification examination, a teacher concerns
checklist and a survey of mainstreaming options. The sample consisted of 62 traditionally
prepared first-year teachers and 110 first-year interns with full-time teaching responsibilities
in the district’s Alternative Certification Program. Results demonstrated that first-year
teachers had higher commitments to teaching as a profession and planned to stay in teaching
longer than those who had alternative certifications. Supervisors rated nearly all teachers
with alternative certifications (92%) as high as or higher than first-year teachers on
performance measures. Principals rated beginning teachers higher than alternatively certified
interns on reading, discipline management, classroom management, planning, instructional
techniques and instructional models.

What It Meansfor Policy

There is a great deal of interest in determining whether there are differences between
traditionally and alternatively prepared teachers in their quality or effectiveness. Empirical
research does not exist, however, that supports whether such differences exist. Additionally, the
variability in the structure and requirements among alternative routes to certification make it
difficult, if not impossible, to make generalizations about these programs.

Alternative certification programs provide an important option for individuals who want to
become teachers, and a method by which a larger number of people can be brought into the
profession. Additionally, these programs often are targeted toward attracting potential teachers
from underrepresented ethnic or racial groups, underserved geographic areas, or individuals with
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subject expertise in high-demand fields (Mikulecky, Shkodriani and Wilner, 2004). These are
important values in the teaching field and important goals that are forwarded through these
programs.

At the least, the findings of this research review indicate the limits of the evidence about
alternative routes to certification. The field would benefit greatly by the completion of research
incorporating more fine-grain variables in their comparisons. These variables could include the
types of courses taken and the timing and structure of student-teaching experiences. Pulling these
variables and their relationship to student achievement and teacher performance would lend more
effective guidance to policy governing how teachers are prepared.
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GLOSSARY
analysis of variance — statistical analysis by which sources of variability can be identified

aggregated data — data for which individual scores on a measure have been combined into a
single group summary score
Example:
In education research, it is common to aggregate individual student scores on an
achievement test into a mean score for each school. Researchers then use the aggregate
school achievement score for data analyses. Aggregating data reduces the sample size
(e.g., from 5,000 students to 10 schools.) Aggregating data also obscures differences
among individual scores.

bias —any effect that is introduced into an experiment or research study that may influence the
outcome based on anything other than the variables involved (e.g. expectations, the use of
inappropriate statistics)

compar ative descriptive study —a research study in which data are collected to describe and
compare two or more groups of participants or entities

Example:

A researcher identifies high-poverty schools in the state that have either high or low
student achievement. The researcher describes the alignment or match between each
school’ s curriculum and state standard, and compares the high- versus low-achieving
schools to determine whether the degree of alignment is different.

concurrent validity —a method of establishing validity for a given assessment instrument by
comparing the outcome or findings of the instrument being investigated with the outcome or
findings of an assessment instrument already established as valid

control —the strategy used in scientific research to regulate the effects of variables that are not
intended to influence the results or conclusions

Example:

A researcher conducts a study of two different teacher preparation courses on how to
teach mathematics. The researcher controls for differences among preservice students by
randomly assigning the students to one of the two courses. The researcher controls for
differences among course instructors by having a single instructor teach both cour ses.

construct validity — whether an assessment tool measures the construct, or some attribute or
quality which is not “operationally defined” that it purports to measure

content validity — the extent to which an assessment tool represent all aspects of the construct it
is intended to measure
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correlational research/study —nonexperimental research in which data are collected to
determine the relationship between them

Example:

In School District X, a researcher collects data on beginning teachers' scoreson the
state licensing test (variable 1) and data on the achievement gain s of each teacher’s
students (variable 2). The researcher then uses correlational statistics to measure the
association between the two variables.

cross-sectional data — data gathered from a cross-section of the sample of interest that is
assumed to represent the population as it moves through the stages measured

dependent variable — the variable measured in a study — the “outcome”; in experimental
research, the dependent variable is affected by the independent variable; in correlational
research, the dependent variable is associated with one or more other variables

Examples:

In an experimental research study, a researcher randomly assignsteachersin alarge
elementary school to receive one of three types of professional development: a class on
instructional strategies, a training program on how to increase student motivation or a
teacher discussion group. The researcher measures the differences in achievement gains
among the students of the three teachers. The dependent variable is student achievement
gains.

For a correlational research study, a researcher collects data on beginning teachers
scores on the state licensing test and data on the achievement gains of each teacher’s
students (variable 2). The researcher then uses the association between the two variables
to estimate student achievement gains. The dependent variable is student achievement
gains.

econometric method — an economic model that describes and tests economic relationships to
obtain a measure of the strengths of the influences of the different variables

effect size —the degree to which a practice, program or policy has an effect based on research
results, measured in units of standard deviation

Example:

A researcher finds an effect size of d = .5 for the effect of an after-school tutoring
program on reading achievement. This means (provided that the research study is valid)
that the average student who participates in the tutoring program will achieve one-half
standard deviation above the average student who does not participate. If the standard
deviation is eight points, then the effect size trandates into four additional points, which
will increase a student’ s ranking on the test.

empirical research/empirical studies—research that seeks systematic information about
something that can be observed in the real world or in a laboratory
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experimental study (experimental research) — a research study that has the goal of determining
whether something causes an effect

external validity — the degree to which results from a study can be generalized to other
participants, settings, treatments and measures

hierarchical linear modeling (HLM) — a statistical technique used to analyze data that are from
participants who exist within different levels of a hierarchical structure. For example, student
achievement data reflect influences from the family, classroom, grade, school, district and state.
Through HLM, the influences of these different levels on student achievement can be
estimated.

hypothesis(es) — a statement about the researcher’s expectations concerning the results of a study

Examples:
A new standards-based mathematics curriculumwill benefit elementary students at all
grade levels.

A new standards-based mathematics curriculum will have different effects on elementary
students depending on grade level.

Independent variable — in experimental research, the variable that the researcher varies or
manipulates to determine whether it has an effect on the dependent variable

Example:

As part of an experiment, a researcher randomly assigns teachersin a large e ementary
school to receive one of three types of professional development: a class on instructional
strategies, a training program on how to increase student motivation or a teacher
discussion group. The researcher measures the differences in achievement gains among
the students of the three teachers. The independent variable is professional devel opment,
and it has three different values.

interrater reliability — the degree to which multiple raters of a non-objective assessment
procedure agree as to its rating on a given scale

longitudinal data —data collected from the same participants at different points in time; the
purpose is to make conclusions about individual change over time

Example:

A researcher studies the mathematics achievement of students who were taught a new
standar ds-based mathematics curriculum when they were in 6th grade. The researcher
compares their performances in mathematics achievement in grades 7, 8 and 9 to the
performance of another group of students at each of those grade levels who were not
taught the new curriculumin 6th grade. The purpose of the research is to determine
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whether change in mathematics performance over timeisrelated to the type of 6th-grade
mathematics curriculum.

meta-analysis—a comprehensive, systematic and quantitative review of past empirical research
studies on a specific topic; most meta-analyses examine only quantitative studies; effect-size
statistics are calculated to produce an overall conclusion about the various studies on the topic

Example:

A researcher conducts a meta-analysis of computer-assisted instruction in reading. The
researcher examines 40 studies and calculates an overall effect size of d = .25, indicating
a small positive effect of computer-assisted instruction on reading achievement.

multiple regression analysis — a statistical technique that determines the linear association
between a set of predictor variables and a dependent variable, and identifies the combination of
predictor variables that best estimate the dependent variable

Example:

In School District X, a researcher collects data on beginning teachers scores on the
state licensing test (predictor 1), number of college coursesin mathematics (predictor 2),
amount of time spent in school-based field experiences prior to certification (predictor 3)
and the achievement gains in mathematics by each teacher’ s students (dependent or
criterion variable). The researcher uses multiple-regression statistics to measure the
association between the three teacher variables and student achievement gains and to
estimate student achievement gains based on the contribution of each of the teacher
variables to that association.

negative correlation — a relationship between two variables in which large values of one variable
are associated with small values of the other

peer-reviewed — a research study that has been critiqued by other researchers prior to publication
or presentation at a research conference

practical significance —the degree to which a practice, program or policy has enough of an
effect to justify its adoption

production function analysis —an analysis by which an input measure is related to an output
measure using a statistical technique such as correlation or multivariate analysis (regression
analysis)

proxy —a measure used to approximate the data sought when it is difficult to get a more precise
measure due to constraints involving data collection or time

Example:

Passing rates on state licensing tests by teacher candidates are a proxy measure for the
guality of teacher preparation delivered by teacher education institutions.
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psychometric — the field of study concerned with the measurement of psychological aspects of a
person such as knowledge, skills or abilities

gualitative research —research in which the data are narrative descriptions or observations

Example:

A researcher observes how teachers instruct different reading curricula in two different
schools. The researcher also interviews the teachers to understand their approachesto
the different curricula and how approaches might be influenced by school
characteristics.

guantitative research —research in which the data are numbers and measurements

Example:

A researcher randomly assigns students to different reading curricula. At the end of the
school year, the researcher examines the students' scores on a reading achievement test
to determine whether the different curricula had different effects on reading.

guasi-experimental study —a research study in which (1) an independent variable is directly
manipulated to measure its effects on a dependent variable and (2) participants are not randomly
assigned to comparison groups

Example:

A researcher assigns 15 teacher preparation candidates who have senior seminar on
Wednesdays to participate in eight weeks of student teaching. The researcher assigns 15
teacher preparation candidates who have senior seminar on Tuesdays to participate in
16 weeks of student teaching. After the candidates graduate, the researcher compares
their scores on a performance-based teacher-licensing test. The amount of student
teaching is the independent variable, and candidate performance on the teacher-
licensing test is the dependent variable. The researcher does not randomly assign
candidates to the comparison groups. As a result, differences between the groups on the
test could be due to the amount of student teaching or due to other characteristics of the
teacher candidates.

regression analysis — a statistical technique for determining the association between a dependent
variable and one or more independent variables and thereby being able to predict variation in
dependent variable by knowing the other variables

Example:

In School District X, a researcher collects data on beginning teachers' scores on the
state licensing test (variable 1), number of college courses in mathematics (variable 2),
amount of time spent in school-based field experiences prior to certification (variable 3)
and the achievement gains in mathematics by each teacher’ s students (dependent
variable). The researcher uses regression statistics to measure the association between
the three teacher variables and student achievement gains and to estimate student
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achievement gains based on the contribution of each of the teacher variablesto that
association.

reliability — the extent to which an assessment instrument yields consistent results over repeated
observations or measurements

replicate — to repeat a research study using the same method and similar participants; a
successful replication obtains the same results as the original study

sample size — the number of participants (e.g., students) or entities (e.g., schools) in a study
sample; large samples are preferred because, if randomly selected, they are more representative
of the population than small samples

selection bias — systematic effects on the dependent variable that occur due to characteristics of
the study participants

Example:

A researcher conducts a study on the influence of student teaching on teaching
performance. The researcher assigns 20 teacher preparation candidates who attend
college during the day to participate in 16 weeks of student teaching. The researcher
assigns 20 candidates who are night students to have eight weeks of student teaching.
Selection biasin this study is likely because the characteristics of day and night students,
such as age and motivation, may be different. The results could be due to these
differencesinstead of the amount of student teaching.

simple descriptive study —a research study in which data are collected to describe persons,
organizations, settings or phenomena

Example:
A researcher surveys administrators of 10 alternative teacher preparation programs to
describe characteristics of the different programs.

standard deviation — a measure of the variability of the scores in a distribution (i.e., a set of
scores) equivalent to the average distance of the scores from the mean

Example:
Scores: 9, 10, 10, 12, 14

For the example set of five scores, the mean is 11, and the standard deviation is 2. The
scores vary on average about two points from the mean.

statistical significance — a result that has 5% or less probability of occurring by chance; because

it is unlikely that a statistically significant result has occurred by chance, the result is said to
reflect non-chance factors in the study, such as the effects of a treatment
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stratified purposive sampling —a method of sampling a population of interest with a purpose in
mind; in other words, certain levels of a population are designated specifically based on the
hypothesis or study; the counterpoint to this would be random sampling

structural equation modeling (SEM) — a statistical method generally used for confirmatory
rather than exploratory purposes, to determine the extent to which data on a set of variables are
consistent with hypotheses about the association among the variables

synthesis(es) —a comprehensive and systematic literature review of past empirical research
studies on a specific topic; research syntheses can be quantitative or qualitative; meta-analysis is
the term used for a quantitative synthesis, and narrative review is the term used for a qualitative
synthesis

validity —the extent to which a study or measure accurately reflects or assesses the specific
concept or variable the researcher is attempting to measure

variable — a characteristic or quantity that can change and have different values
Example:
Variables studied in education include characteristics of students (e.g., achievement),

teachers (e.g., certification), schools (e.g., curriculum), districts (e.g., leadership),
teacher preparation programs (e.g., accreditation) and states (e.g., education funding).
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