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Establishing High-Quality Professional Development

Using Data about Classroom Practice and Student Work
to Improve Professional Development for Educators
More than Test Scores Alone
“So many videos of teaching
look like the ones you see from
time to time on Sixty Minutes.
Whenever you see a program on
a new and innovative school and
they play a video of a teacher,
what do you see? Somebody who
is a real performer and jumping
around and talking a lot. That
always bothers me, because the
image we get about really good
teaching is of a teacher who talks
a lot. I’ll know we’re making
progress when Sixty Minutes puts
up a piece of video in which the
students are talking a lot.”
So observes Ronald Gallimore,
a professor in UCLA’s Department
of Psychiatry & Biobehavioral
Sciences. Dr. Gallimore studies
data about teaching, much of it
video of real teachers doing their
everyday work with real students
1

in classrooms worldwide. “As long
as teaching is discussed merely
with words,” he says, “it’s going
to be very difficult to get anywhere. It’s only when you have
the vivid images of teaching as
the basic reference point of discussions that you make any progress.”
The Trends in International
Mathematics and Science Study
(TIMSS) has videotaped teachers
around the world. Dr. Gallimore
and his colleagues at LessonLab1
have studied these tapes. Their
work reminds us that data about
teaching take many different
forms, vary in quality, and have
the potential to shape how
educators engage in and make
decisions about their professional
development.
When professionals and the
public think about educational

data, they tend to think in terms
of standardized test scores.
And, indeed, the chief federal
legislation pertaining to America’s
schools, “No Child Left Behind,”
includes extensive mandates to
collect, disaggregate, and analyze
test results by a variety of student
characteristics — race, ethnicity,
economic status, English proficiency, and disability. Now more than
ever, school districts and state
education agencies are crunching
and reporting the test numbers
to determine what students are
learning, where they are failing,
and how schools need to work
differently. Much of this is being
done for accountability purposes
and to determine if schools are
meeting federal requirements for
“adequate yearly progress.” But
data aren’t just test scores. They

For more information, visit www.lessonlab.com.
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can include video of the sort collected by LessonLab, for example, or samples of student work,
observations of teaching practice by colleagues, surveys of teachers conducted by their professional
associations, and comparisons with international benchmarks. Data can be understood as the work
that teachers and students do every day.

Two Approaches
The question becomes: Can all or some of these data help teachers be more effective and, if so,
how? This issue brief offers a starting point for investigating the possibilities and challenges of using
a variety of data to improve teachers’ knowledge and skills on the job.
Broadly speaking, data may be used in two, equally important ways to improve professional
development:
1 as the actual substance of professional development, as educators convene
with each other to study student work and analyze the instructional
practice that produced such results
2 as a basis for making decisions about educators’ on-the-job learning,
including decisions pertaining to professional development resource allocation, content, and delivery

Either way, Audrey Champagne, a scientist and educator at the State University of New
York–Albany and an expert on the National Assessment of Educational Progress, offers important
words of caution. “Data are collected to serve specific purposes,” she says. For example, “Using
student achievement data collected for accountability purposes to plan or evaluate professional
development is a highly questionable practice.” Not all data are alike; they have different purposes
and potential uses and answer different questions. Any serious consideration of using data in the
service of professional development must encompass the training necessary to build educators’
knowledge and capacity to use the data tools available to them. In reference to video data, for
example, Ronald Gallimore suggests that media literacy becomes an essential tool in certain
circumstances: “This is not watching TV. That’s one of the problems we run into. Most of us are
not prepared to analyze video. So one of the initial things has to be learning how to do that.”
Jeffrey Watson of the Wisconsin Center for Education Research observes that when it comes to
professional development and using data, “each can be used to improve the other.”
In the sections that follow, we examine how data analysis can be the focus of teacher learning and
how it can help guide sound decision-making about professional development. We also provide an
overview of the capacity issues that schools and school districts must address before they can use data
effectively for professional development purposes. This is followed by a list of resources and guiding
questions identified by those knowledgeable of the appropriate uses of data in education.

The Substance of Teacher Learning
In 1996, following a two-year nationwide study, The NEA Foundation published a report on
high-quality professional development.2 The report concluded that when teachers analyze and discuss
instructional practice and the resulting samples of student work, they experience some of the highest
caliber professional development available. Although such opportunities are still too rare in teachers’
2
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High-Quality Professional Development . . .
•

improves student learning;

•

•

helps educators meet the needs of students
who learn in different ways and come from
diverse backgrounds;

fosters better subject-matter knowledge, greater
understanding of learning, and a full appreciation
of students’ needs;

•

is designed and directed by teachers, and includes
the best principles of adult learning;

allows enough time for inquiry, reflection, and
mentoring and is part of the normal working day;

•

balances individual priorities with school and district
needs, and advances the profession as a whole;

is sustained, rigorous, and adequate to the long-term
change of practice;

•

makes best use of new technologies;

•

is site based and supportive of a clear vision for
student achievement.

•

•

•

is directed toward teachers’ intellectual development
and leadership;

Source: The NEA Foundation

daily working lives, it is clear that good professional development delves deeply into the data —
the teaching practice and student work that together make up what Audrey Champagne calls the
“artifacts” of learning.
Lesson study, a process long used by Japanese educators and now gaining favor in the United
States, incorporates data analysis at the heart of the professional development experience.3 The data
in question include the lessons taught and observations of these lessons by other teachers. Teachers
have the opportunity to discuss the lessons and their analyses, while refining their practice according
to what the evidence suggests works well with their students. The process has the advantage of being
highly contextualized and relevant to a particular teaching situation, unlike much educational research,
which offers globalized findings that may or may not hold true under various circumstances.4
The Council for Basic Education’s Schools Around the World and Academy for Teaching Excellence
provide an especially rich approach to using data to improve instruction, with an emphasis on
mathematics and science achievement in nine countries.5 These programs offer teachers a protocol
for examining the student work from their own classrooms and for discussing whether or not the work
is good enough to meet high standards. The process guides teachers on how best to intervene with
those students who did not achieve. The student work — the data — provides the evidence for
serious discussions about teaching and learning. Teachers also conduct much of the analysis of instruction and student work on the Internet, with reference to academic achievement standards.

International Comparisons
Schools Around the World maintains an international database of student work. This international
perspective on the data can yield profound insights about the methods used by American educators,
as researchers James Stigler and James Hiebert have found: “Because our models of how teaching
should look are so widely shared and so familiar, they become nearly invisible. We come to believe
that this is the way teaching must be. When we observe teaching in other countries, these accepted
and unquestioned practices are brought to light, and we see that we teach the way we do because
we choose to teach this way. This realization is crucial because it opens up new possibilities for how
we might improve teaching.”6
For more about lesson study, see www.teacherscollege.edu/lessonstudy/.
James H. Johnson. Data-Driven School Improvement. ERIC Clearinghouse on Educational Management, 1997.
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A digital video library of the type being assembled by LessonLab begins to make these observations possible. LessonLab’s mathematics and science database contains video from a thousand classrooms around the world. By studying the video, one veteran mathematics teacher who spent three
months at the lab, for example, observed more teaching by other teachers in that short time span than
he had during his entire fourteen years working in the schools. He was able to view and compare many
different teachers teaching the same concept. Variations in their instructional strategies helped him to
understand the strengths and weaknesses of his own instruction.

Building Professional Knowledge
Most teachers value information that is directly applicable to their day-to-day practice and linked
to specific instructional objectives and learning concepts. While academic research produces general
knowledge, practitioners seek just-in-time data that help them improve their work with students.
Ronald Gallimore, James Hiebert, and James Stigler believe the time has come for educators to find
ways of creating a “professional knowledge system.” They point out that “other professions have
created ways to accumulate and share knowledge. In medicine there is a case literature; a physician
can read the latest reports from other physicians who have tried and refined new ways of treating
specific illnesses. Lawyers have the case law; they can follow the interpretations of laws as they evolve
through court decisions.”7 A knowledge base for education should similarly go beyond results from
standardized tests. It must leverage data that document in many forms the art and science of teaching,
describe student work in all its complexity, and help practitioners understand the consequences of different instructional strategies.

“Learning through Teaching”
Michèle Foster of Claremont Graduate University has organized pedagogical laboratories known
by the acronym L-TAPL (Learning through Teaching in an After-School Pedagogical Laboratory).
They serve students of color in the public schools of Los Angeles and Oakland, California, with a new
site scheduled to begin in Trenton, New Jersey, in the fall of 2003. In these laboratories, data about
teaching and student learning are made meaningful and useful for teachers because they get a chance
to observe an accomplished teacher in an actual classroom setting working with pupils like those
whom they teach in their own classrooms. They can also discuss what they have seen with the master
teachers and their peers. “I tried to incorporate the best principles of professional development into
the pedagogical laboratories, giving teachers sustained opportunities to observe a master teacher at
work with urban pupils, the chance to teach and watch their peers teach, to give feedback and receive
feedback on their own practice, and to have access to researchers,” says Michèle Foster. “I wanted to
provide teachers with opportunities for recursive cycles of learning through observation, practice,
inquiry, and reflection.”
One of the many positive aspects of these labs is the close interaction between teachers and
researchers. “Collecting data and giving it to people who look at it and say that we’re not doing our
job is not helpful,” says Subira Kifano. She is a master teacher for the pedagogical laboratory in Los
Angeles and has been certified by the National Board for Professional Teaching Standards. Ms. Kifano
explains that researchers who study the labs’ work “talk to us about how we’ve moved the students,
and how the children have been engaged in the lessons, and what’s working in terms of our instruc7

4

James Hiebert, Ronald Gallimore, and James W. Stigler. “A Knowledge Base for the Teaching Profession: What Would it Look Like
and How Can We Get One?” Educational Researcher, June/July 2002.

tional practice. I think that kind of data is important. The question that we’re always asking ourselves
is, ‘What does good teaching look like with African-American and Latino students?’” The laboratories
focus on many different types of data: observations and videotapes of teaching practice, teachers’
journals, transcriptions of teacher conversations, student work, and student attitudes toward learning,
lest “we forget that their intellect is inseparably tied to their emotions,” says Ms. Kifano. It reminds
us again that integrating data into professional development experiences need not be limited to
conversations about standardized test scores. The efforts in Los Angeles and Oakland also suggest
that teachers are perhaps more inclined to pay attention to and apply the lessons from data that derive
from their own practice and their students’ work.

Challenges to Overcome
There are many familiar obstacles to incorporating video analysis, classroom observations, student
work samples, and other forms of data into teachers’ professional conversations and professional
learning. The most pervasive may be the lack of time in the school day and contract year. Insufficient
partnerships between school faculty and higher education faculty of the type established by Michèle
Foster to bring researchers and practitioners together in a common learning community is another
enduring concern. Other capacity issues are discussed more fully below.
Some obstacles, however, have little to do with resources and much to do with long-standing
patterns in the way schools, districts, and state agencies conduct their business. “There’s a time and
place for all data,” notes Edward Szopinski, the principal of a Milwaukee middle school that has
experimented in the use of data in many aspects of its instructional program and operations. “One
of the greatest challenges,” he says, “is to present data in a useful way at the right time for the right
purpose. The publication of standardized scores and the comparison of the good to the bad performers
create a mistrust of data among teachers.” Oftentimes policymakers and the education community
maintain a climate in which data are collected and used primarily in ways that may result in adverse
consequences for schools and individual educators (loss of funding, poor evaluations, etc.). In such
cases, many begin to view data analysis with suspicion rather than as something with the potential
to improve their professional knowledge and skills. Those who work with video are especially
attuned to such perceptions, because a camera in the classroom can be intimidating under any
circumstances, let alone situations where evaluation consistently takes precedence over professional
growth.8 Creating a sense of confidence that data will be used fairly and appropriately is essential,
both for incorporating data analysis into the heart of teachers’ learning and for making crucial decisions
about professional development.

Making Sound Decisions
“Do teachers trust data?” asks Sarah Mason of the Wisconsin Center for Education Research. Her
work in the state shows that “teachers have some qualms about data accuracy, data sources, and the
quality of assessments and what they actually measure. They also have problems with the timeliness
of data, and they know that just looking at data isn’t going to tell them how to fix what they find.”
Many are also wary of a tendency to track students along a particular academic route based on their
standardized test results. Such concerns reflect the complexity of using data for different ends: compliance, diagnosis, and remedy. Most often data are used to gauge compliance with various state or feder8
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al requirements, although many schools and school districts are now investigating the potential to use
data for other purposes. James H. Johnson, the author of Data-Driven School Improvement, notes that
“a systematic analysis of data that are already being collected can reveal previously unseen patterns
and opportunities for improvement.”9 But Warren Simmons, executive director of the Annenberg
Institute for School Reform, reminds us, “The important thing about a test is not its general validity,
but its validity for a specific purpose. Tests that may be valid for holding schools accountable may not
be appropriate for making high-stakes decisions” in other areas.
Clearly this is a field through which one must step cautiously. Sarah Mason offers practical guidance: “Inferences and conclusions reached through data analysis should be based on multiple sources
and measures and reviewed by school staff for ‘face validity’ — i.e., do the data . . . fit their own
observations?”10 Assuming that nontrivial issues such as accuracy, validity, and reliability are resolved,
data can allow educators to identify areas where student performance must improve. The capacity to
disaggregate these data by various student characteristics, furthermore, helps to uncover the needs of
particular groups of students.

From Problem to Solution
But the step from diagnosis to remedy may not be obvious. As Jeffrey Watson explains, “The
problem is how do you go from year-end test scores to actually knowing what to do next week?” If
data from criterion-referenced assessments suggest, for example, that few eighth graders in a district
are performing to standard in algebra, should the district devote more time to mathematics, rewrite
the curriculum to focus on depth rather than breadth of understanding, or help teachers change their
instructional strategies in some way? Perhaps a combination of these or other interventions would be
best. E.D. Hirsch, for one, believes that “educational data are difficult to apply in a dependable way
because of contextual variables that change from classroom to classroom and from year to year, and
that drown out the effects of single or multiple interventions.”11
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The solution may rest in part with a “cycle of inquiry,”
a process favored by the Annenberg Institute for School
Establish Desired
Reform. Using such a process, educators can make carefulOutcomes
ly reasoned decisions about their professional development based in part on data from the context within which
The
they work (including the face validity of those data), and
Inquiry
then follow through with subsequent analysis to determine
Cycle
if their professional development produced the desired
outcomes. The process, summarized in the chart at right,
Make Meaning
is continuous and requires timely and periodic access to
of the Data
multiple forms of data. It applies to goals for students’ academic performance, as well as to data about school climate
Source: Annenberg Institute for School Reform
Reproduced by permission
or parental involvement — indeed any aspect of schooling
that educators hope to improve through professional
development and other interventions. Warren Simmons stresses that merely having data is unhelpful
without the “ongoing planning, problem solving, and inquiry that bring people together to look at the
data and make decisions and take actions on that data.”
James H. Johnson. Data-Driven School Improvement. ERIC Clearinghouse on Educational Management, 1997.
Sarah Mason. Turning Data into Knowledge: Lessons from Six Milwaukee Public Schools. Wisconsin Center for Education Research, April
2002.
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A working hypothesis is central to the process. For example, a number of school districts benchmark their mathematics and science achievement using TIMSS data, and make professional development decisions accordingly. Some look closely at strategies commonplace in the TIMSS high-achieving nations, and posit that certain professional development practices favored in those locations hold
the potential to yield improvements in student performance closer to home. As described above,
lesson study is one such professional development strategy. Deborah Nelson, writing for the
Consortium for Policy Research in Education, explains further that “based on data demonstrating
the relative weakness of teachers’ content knowledge in the United States compared to the content
knowledge of teachers in high-achieving nations, [the benchmarking districts] are increasing the
number of content-related professional development opportunities for teachers. These can take the
form of summer institutes, graduate courses, or school-based support from content specialists. Other
TIMSS-related professional development offerings address pedagogical strategies related to teaching
for understanding and inquiry-based learning.”12
Decision-making of this sort is complex. How, for example, does one account for significant contextual differences between schools and classrooms in Singapore and those in Ohio? Will such differences
unravel the benefits of a professional development intervention? How do we know if an intervention
is or is not working? A cycle of inquiry helps because it constantly revisits key questions and attempts
to “make meaning of the data.” But this requires a deep and abiding commitment by districts and
state education agencies. As a rule, the “more inventive data sources require greater efforts to collect
and interpret them.”13 Sending test results back to schools once a year is wholly insufficient, as are any
number of patchwork measures that alone fall short of serious changes to the systems in place to make
professional development and instructional decisions at every level, from the school to the statehouse.
Capacity — technological, organizational, and human — to deal with such complexity quickly emerges
as a major issue for those seeking to use data for professional development purposes, or any aspect of
educational improvement.

Creating the Capacity to Use Data
Recommending one or more of the many data-management products currently available to the
education market remains outside the scope of this issue brief.14 Adopting data-management systems,
whether home-grown or proprietary, forms only one part of a larger strategy to establish the capacity
to use data both as the substance of teacher learning and as a tool for professional development
decision-making.
Building such capacity includes but extends well beyond the technology of data management.
Jeffrey Watson explains that “using data is iterative,” meaning that educators must have the time
and tools to cycle through steps involving inquiry, data acquisition, management, analysis, application,
and evaluation. Capacity issues arise at each step of the cycle. Human resources expertise, for
example, is required at all points of the cycle. Careful strategic planning at both the school and
district levels is essential, especially when managing data over multiple years and across multiple
grades, according to Mr. Watson. He has identified a short list of some the technical and organizational
capacities that educators most often encounter as they begin to use data for school improvement and
professional development purposes (see chart on page 8).
Deborah I. Nelson. Using TIMSS to Inform Policy and Practice at the Local Level. Consortium for Policy Research in Education, 2002.
James H. Johnson. Data-Driven School Improvement. ERIC Clearinghouse on Educational Management, 1997.
14
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What happens to the data if key staff leave? It’s an
Inquiry
important question to answer during a strategic planning
process, because the situation is inevitable, and it speaks
Evaluation
Acquisition
to the ability of the school or district to maintain the
integrity of the data over time, and therefore its usefulness. To accommodate any number of possible changes,
Using Data Is
leadership and expertise in the areas identified by Jeffrey
Iterative
Watson must be distributed and sustained throughout the
education system, from the budget office to the classroom.
Application
Management
Many of these leadership roles are best filled by teachers.
Analysis
The pedagogical laboratories established by Michèle
Foster rely on exemplary teachers who have a long and
Source: Jeffrey Watson, Wisconsin Center for Education Research
successful record of teaching urban students and who
serve as master teachers. According to Dr. Foster, “The
labs are organized to capitalize on the expertise of teachers and create new leadership roles for them.”
Their union representatives are well positioned to collaborate with district administrators to define
such roles and the skills and knowledge necessary to fulfill them.
Strategic planning should also address the ethics of using data. According to Sarah Mason, “to
say that a school makes appropriate and ethical use of data implies that the school has taken the
necessary precautions to ensure that data are accurate, valid, and reliable and that the analytical
process is complete, equitable, and fair. . . . Schools need to become aware of these standards. . . . ”15
Ensuring that data are used ethically and fairly can also improve educators’ trust and willingness
to integrate data analysis into their work. Videotape of a beginning teacher’s classroom instruction
collected for professional development purposes, for example, should as a matter of policy have no
part in a formal performance evaluation. Such policy matters are best examined and defined by
teachers’ elected representatives working in partnership with school administrators.

Using data well requires technical and organizational capacities:
Technical

Organizational

Information Systems/Technology Expertise

Strategic Planning Processes

Database/Spreadsheet Knowledge

Knowledge of Outside Resources

Analysis Skills

Staff Retention Systems

Graphing and Reporting Capability

Effective Communications

Assessment Expertise

Staff Support

Evaluation Expertise

Team Building Opportunities

Problem Solving Skills

Knowledge of Group Dynamics
Source: Jeffrey Watson, Wisconsin Center for Education Research
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Trust, sound policy, and fair and equitable use of data all help in “cultivating a desire to transform
data into knowledge,” to use Sarah Mason’s phrase. Milwaukee middle school principal Edward
Szopinski believes that these factors help to create a working culture that “values the measurement
of school performance.” He feels strongly that school faculties working collaboratively should have
the power to make decisions based on the analysis of the data available to them, and that data should
be employed “as much to ask questions as to answer them.” School culture and collegiality, he says,
have as important a role to play in using data for professional development purposes as the most
sophisticated information management systems.
The district, too, must look closely at how it supports teachers and schools as they use data in the
service of professional learning. As Warren Simmons explains, “After you do the analysis, you have
to have a professional development system that builds capacity in a differentiated way. You’re going
to have low-capacity schools, moderate-capacity schools, and high-capacity schools. How does the
district’s professional development system serve those schools not only in a differentiated manner,
but also in a way that’s equitable and leads them all to reaching high standards?”

Conclusion
Like most changes in education, using data in the service of professional development requires
system-wide thinking and realignment. A decade of professional development work by The NEA
Foundation strongly suggests that education staff must play leadership roles in such work if it is to
reach its full potential. The many complex issues surrounding the use of data in education are best
examined collaboratively by practitioners, school administrators, union representatives, higher education faculty, and state agencies. Professional development improves when such collaboration forms
an integral part of the education system.16 It is a sine qua non of using data in professional learning.
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Guiding Questions
Incorporating Data into Professional Learning
What types of data can practitioners use to reflect on and make changes to their teaching?
• Samples of student work?

• International, national, and state databases?

• Lesson plans?

• School, district, and union survey data?

• Classroom observations?

• Other data?

• Video of instructional practice?
What supports do practitioners need to incorporate data analysis into their ongoing professional learning?
• Time to observe colleagues and collaborate
with higher education faculty?
• Protocols for analyzing samples of student
work and/or video of instructional practice?

• School-based instructional coaches knowledgeable in the subject areas, the local context, and the analysis and application of data?
• Ongoing consultations with educational
researchers?

What can partnering organizations (including higher education institutions) do to help practitioners build and learn from a professional knowledge base?
• Provide assistance with videotaping, archiving,
and making readily accessible examples of

• Provide mechanisms to help practitioners
compare and contrast instructional strategies?

instructional practice?
• Link samples of student work and samples of
instructional practice to subject-matter standards?
How can union representatives and administrators establish a school culture that emphasizes
and values the use of data for professional development purposes?
• Create incentives to engage in lesson study
with colleagues?
• Provide risk-free opportunities to experiment
with data collection, analysis, and application?

• Establish a climate in which data are used fairly and ethically?
• Link data analysis and professional development to school improvement plans?

11

Using Data to Guide Professional Development Decisions
What types of data can we use to guide decisions about professional development?
• Aggregated and disaggregated standardized
test score data?
• Data from more proximal student assessments?

• Practitioner opinion surveys?
• International comparisons?
• Professional development needs
assessment data?

• Data about teachers and teaching practice?
Do practitioners, school administrators, and others have ready access to the right kinds and
amounts of data to guide their professional development decisions? Are data reported to decision-makers in a meaningful way and useful format?
Does the district/school have an effective, ongoing cycle of inquiry to ensure that data inform
professional development decision-making in appropriate ways?
Do our data suggest a causal relationship between a particular approach to professional development and student achievement? Do we have evidence that this causal relationship would
persist in different school and classroom contexts?

Creating the Capacity to Use Data for Professional Development Purposes
What technical and organizational capacity and information infrastructure do our district and
schools need to use data for professional development purposes?
• What process and systems do we have for col-

• Are data made available in a timely way and in

lecting, managing, and preserving data? Who

an accessible format to practitioners, school

is responsible for this?

administrators, and other decision-makers?

• Have we taken steps to ensure that the sys-

• How do we ensure that data are well main-

tems and infrastructure are established in con-

tained in the event of turnover among key

sultation with the end-users?

staff?
• Who and/or what process ensures that the data
are accurate, valid, and reliable?

Does the district’s professional development system provide school faculties with the skills to
use data effectively?
What are the costs (including practitioner time) associated with collecting, managing, preserving, and using data for professional development purposes? Have we made adequate provision
in our budgets?
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