


process. (Details of the research are available in the
online version of this article.)

One of the most discouraging findings in the proj-
ect was the discovery that only nine of the original list
of 1,343 studies met the standards of credible evi-
dence set by the What Works Clearinghouse, the arm
of the U.S. Department of Education that is charged
with providing educators, policy makers, researchers,
and the public with scientific evidence about “what
works” in education. All nine studies focused on ele-



demonstrating that they are effective.
Time. Professional development advocates have

long lamented the lack of sufficient time for staff
members to engage in high-quality professional learn-
ing. Obviously, educators need time to deepen their
understanding, analyze students’ work, and develop
new approaches to instruction. But simply providing
more time for professional development yields no
benefit if that time is not used wisely. An analysis by

Mary Kennedy (1998) showed, in fact, that differ-
ences in the time spent in professional development
activities were unrelated to improvements in student
outcomes. Why? Presumably because doing ineffec-
tive things longer does not make them any better.

In this analysis, time was found to be a crucial fac-
tor to success. While the number of contact hours
ranged widely, from five to over 100 hours depending
on the study, those initiatives that showed positive ef-
fects included 30 or more contact hours. It thus seems
clear that effective professional development requires
considerable time, and that time must be well organ-
ized, carefully structured, purposefully directed, and
focused on content or pedagogy or both (Birman et
al. 2000; Garet et al. 2001; Guskey 1999).

Follow-up. For decades professional development
experts have stressed the importance of follow-up ac-
tivities. Educators at all levels need just-in-time, job-
embedded assistance as they struggle to adapt new
curricula and new instructional practices to their
unique classroom contexts. This analysis confirmed
the vital importance of follow-up. Virtually all of the
studies that showed positive improvements in student
learning included significant amounts of structured
and sustained follow-up after the main professional
development activities.

Activities. Discussions about “best practices” have
dominated professional development circles in recent
years. Debates frequently arise from these discussions
about what particular professional development ac-
tivities or designs are most effective and work best
(Easton 2004). Yet this analysis of well-designed stud-
ies identified no set of common activities or designs

linked to effect on student learning outcomes. In each
case, the structural features of the professional devel-
opment activity were determined by the specific con-
tent involved, the nature of the work, and the context
in which that work took place. This corroborates the
position taken by the National Staff Development
Council (2001), which argues that the most effective
professional development comes not from the imple-
mentation of a particular set of “best practices,” but
from the careful adaptation of varied practices to spe-
cific content, process, and context elements.

Content. Equally debated in recent years is what
professional development content is most likely to
lead to improvements in student learning. The analy-
sis noted considerable consistency regarding this as-
pect. The nine studies focused on specific subject-re-
lated content or pedagogic practices. In addition,
most also emphasized teacher discretion in imple-
menting that content and those pedagogic practices,
justified by how students learn. In other words, the
professional development efforts in every one of these
investigations centered directly on enhancing teach-
ers’ content knowledge and their pedagogic content
knowledge (Shulman 1986). The activities were de-
signed to help teachers better understand both what
they teach and how students acquire specific content
knowledge and skill.

Interpreting the Findings
Many professional developers are likely to be sur-

prised by these results, and some may be disap-
pointed. Many will be stunned, just as we were, to
learn that only nine investigations from a pool of over
1,300 potentially useful citations met the WWC stan-
dards for inclusion in the analysis. Obviously, these
findings paint a dismal picture of our knowledge
about the relationship between professional develop-
ment and improvements in student learning. Such a
paucity of rigorous studies of the impact of profes-
sional development on student learning outcomes
was corroborated by the recent National Mathemat-
ics Advisory Panel’s report (2008), which concluded
that most studies of professional development in
mathematics were descriptive in nature and lacking in
the methodological rigor needed to warrant sound
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DESIGN OF THE SYNTHESIS

This broad research synthesis involved a series of
carefully planned steps.  It began with keyword
searches of seven electronic databases:  ERIC,
PsycINFO, ProQuest, EBSCO’s Professional Devel-
opment Collection, Dissertation Abstracts, Sociologi-
cal Collection, and Campbell Collaboration. A delib-
erately wide net of keywords was used to capture liter-
ature on professional development and student learn-
ing in three core content areas: language arts, mathe-
matics, and science. The search identified 1,343 cita-
tions as potentially addressing the impact of profes-
sional development on student learning outcomes.

Next, prescreening was performed by scanning the
abstracts or full texts of the 1,343 studies to determine
if they met broad relevance and methodology criteria
(e.g., an empirical study involving professional devel-
opment and some measure of student achievement).
The prescreening process reduced the list to 132 stud-
ies that were considered relevant for systematic review.
These studies were then subjected to three stages of
coding.

Stage 1 coding examined the relevance of the stud-
ies using the following criteria:

• Topic. The study had to deal with the effects of
professional development on student learning in
at least one of three core content areas (language
arts, mathematics, and science).

• Population. The sample had to include teachers of
language arts, mathematics, or science and their
students in grades K-12.

• Outcome. The study had to measure student
learning outcomes.

• Study design. The study had to be empirically
based and use randomized controlled trials or
some form of quasi-experimental design.

• Time. The study had to be published between
1986 and 2006.

• Country. The study had to take place in Australia,
Canada, the United Kingdom, or the United
States, due to concerns about the external validity
of the findings.

The results of this stage of coding yielded 27 rele-
vant studies that were eligible for review in terms of
study quality ratings.

Stage 2 coding focused on quality ratings of the 27
eligible studies using the U.S. Department of Educa-
tion’s What Works Clearinghouse (WWC) Evidence
Standards (see http://ies.ed.gov/ncee/wwc/overview/

review.asp?ag=pi). At this stage, each study was given
one of three possible ratings in accordance with the
WWC technical guidelines:

• “Meets Evidence Standards” (e.g., randomized
controlled trials that provided the strongest
evidence of causal validity).

• “Meets Evidence Standards with Reservations”
(e.g., quasi-experimental studies or controlled
trials that had problems with randomization,
attrition, teacher-intervention confound, or
disruption).

• “Does Not Meet Evidence Standards” (e.g.,
studies that did not provide strong evidence of
causal validity).

Only nine of the 27 studies were rated at the first
or second level as having met the WWC Evidence
Standards. The other 18 studies were rated at the third
level: “Does Not Meet Evidence Standards.”

Descriptive Results
The next step in the analysis was to review the se-

lected studies for shared descriptive characteristics.
Among the nine studies that met the What Works
Clearinghouse Evidence Standards for causal validity,
six were published in peer-reviewed journals, while
three were unpublished doctoral dissertations. All of
the studies focused on elementary schools and were
conducted between 1986 and 2003. No studies of
professional development conducted at the middle
school or high school levels met the standards, nor did
any of the studies published more recently, between
2004 and 2006.

Four of the investigations included measures of
student learning in reading and language arts. Two
studies focused on mathematics, one on science, and
two on language arts, mathematics, and science.
Among the achievement measures considered, seven
studies used standardized assessments of achieve-
ment, one involved researcher-developed measures of
students’ knowledge of fractions, and one used Pi-
agetian conservation tasks.  The number of teachers
involved in these studies ranged from five to 44, the
number of students from 98 to 779.

Twenty different effect sizes were computed across
the nine studies, ranging from -.53 to +2.4. Eighteen
of these effect sizes were positive, one was zero, and
another was negative but not statistically significant.
Eight of the 20 effect sizes proved statistically signifi-
cant, and 12 were not. But among those 12, nine
would be considered substantively important accord-
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ing to What Works Clearinghouse conventions.

Analytic Results
Following the descriptive analysis, the researchers

reviewed these well-designed investigations to deter-
mine whether or not the professional development ef-
forts on which they focused shared common elements
or characteristics. They  noted that information about
the professional development activities described in
the studies was far from perfect and varied in its qual-
ity and effect. In addition, given an initial pool of

more than 1,300 citations that were found in elec-
tronic literature searches to be linked to the keywords
of professional development and improvements in
student learning, the nine studies that met the guide-
lines of causal validity represent a relatively modest re-
search base. Nevertheless, several common elements
emerged from the research synthesis. Surprisingly,
these shared characteristics were not what many
would have guessed, and several differ from the fac-
tors frequently noted as contributing to the effective-
ness of professional development endeavors. K
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