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About This Summary

This overview of the 2013 Math and Science 
Partnership Learning Network Conference offers 
brief summaries of the plenary presentations 
and panel discussions that took place during the 
conference. The intent is to provide a sense of 
the overall conference themes and highlights. 

Principal Investigators
Joni_Falk@terc.edu 
Brian_Drayton@terc.edu

Conference Documentation
Catherine McEver

This documentation is part of the MSPnet project, 
funded by the National Science Foundation and 

designed and facilitated by TERC Inc., a not-
for-profit education research and development 

organization based in Cambridge, Massachusetts. 

Participant comments have been paraphrased; 
they are not exact quotes. The contents of this 

document do not necessarily reflect the views of 
TERC, the National Science Foundation, or the 

organizations of any participants.

An electronic learning community 
for all MSP projects.
www.mspnet.org
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Readers interested in pursuing any of the 
plenary session presentations summarized here 
are encouraged to access MSPnet to find full 
video recordings of the presentations as well as 
PowerPoint presentations and detailed speaker 
biographies. All papers submitted for breakout 
sessions during the conference are also available 
on MSPnet, as well as video or audio records of 
featured topic sessions. 
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Goals for the 2013 Learning Network Conference

The overarching goal of the 2013 LNC meeting was to engage the MSP community in building 
and sharing new knowledge, best practices, and tools critical to increasing the impact and 
sustainability of MSP work over time. The meeting provided opportunities for networking and 
substantive dialogue among projects and constituencies. To foster collaboration, the meeting 
featured a general poster session, informal conversations, plenary presentations, concurrent 
awardee-led sessions, and interactive, featured-topic sessions.

Cover photos: networking at the LNC poster session
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Kathleen Bergin

Welcome
Kathleen Bergin
Program Director, National Science Foundation

Kathleen Bergin welcomes participants and 
encourages MSP projects to deploy their teams 
judiciously among the array of offerings to 
derive maximum benefit from the conference, 
to network with other projects, and to get to 
know newly awarded projects (see sidebar).

She then introduces the National Science Foun-
dation Math and Science Partnership (MSP) team 
and the new MSP awardees, and concludes by 
thanking those responsible for organizing and 
running the conference. 

OPENING REMARKS
TEAM MSP PROGRAM STAFF

Division of Research on 
Learning in Formal and Informal Settings
Program Officers
Edith Gummer
David Haury
Maria Oliver-Hoyo

Ferdinand Rivera
Elizabeth VanderPutten 
Darryl Williams

Division of Undergraduate Education
Program Officers
Kathleen Bergin
Maura Borrego
Ron Buckmire
Louis Everett
James Hamos

Mike Jacobson
Joan Prival
Philis Hauser (Assistant Program 
Officer)
Steven Ruthford (Einstein Fellow)

Administrative Staff
Nichole Johnson
Joe Lado

Imanuel Young

WELCOME TO NEW MSP AWARDEES

Targeted Partnerships
• Alliance for Physics EXcellence—Alabama A&M 

University, the Huntsville City School System, the 
University of Alabama at Tuscaloosa, Drake State 
Technical College, and the American Association 
of Physics Teachers/Physics Teaching Resource 
Agents

• iEvolve with STEM—Bowling Green State 
University, Perkins Local Schools and Sandusky 
City Schools

• Advanced Manufacturing and Prototyping 
Integrated to Unlock Potential—Georgia Institute 
of Technology and Griffin-Spalding County School 
System

• EngrTEAMS: Engineering to Transform the 
Education of Analysis, Measurement, and Science 
in a Team-Based Targeted MSP—University of 
Minnesota-Twin Cities, Saint Paul Public Schools, 
North Saint Paul-Maplewood-Oakdale School 
District, and South Washington County Schools

• STEM Achievement in Baltimore Elementary 
Schools—Johns Hopkins University and Baltimore 
City Public Schools

• Mathematics and Science Teacher Education 
Residency—CUNY Hunter College, New Visions 
for Public Schools, New York City Department of 
Education, and New York Hall of Science

Research, Evaluation and Technical 
Assistance (RETA)
• A Research+Practice Collaboratory—The 

Exploratorium, Education Development Center, 
Inverness Research, TERC, the University 
of Colorado-Boulder, and the University of 
Washington

Conference Overview
Brian Drayton
LNC Organizing Committee; Co-PI, MSPnet, TERC

Brian Drayton explains that this LNC addresses 
the conference theme by bringing together a 
variety of people from diverse constituencies 
who are engaged in negotiating a path from 
initial visions to actual implementation on the 
ground as they navigate towards an impact. 

All of the different voices represented at this 
conference are necessary for the discussion, 
for reporting, and accurate analysis of what 
is transpiring, for how course corrections are 
made, and for identification of unforeseen 
opportunities, challenges, and technologies 
developed to address those challenges. The 
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The MSP Learning Network Conference brings 
together a diverse group of IHE STEM and 
education faculty, K-12 administrators and 
teacher leaders, researchers, and evaluators 
each contributing a valuable perspective on 
the implementation of STEM improvement 
efforts. This conference is designed to help 
attendees take advantage of that diversity 
of experience and insight by encouraging 
conversations about the process and experi-
ence of translating a vision into reality.

Strand III: Evaluation, Research, and
Implementation: The Feedback Loop

As projects develop, their vision and implementa-
tion may change over time in response to findings 
by evaluators and researchers. In turn, carefully 
crafted evaluation plans need to be responsive to 
project changes, some of which are intentional and 
others that are responding to the needs of their 
particular context. Evaluation efforts are critical to 
judging and sharing models that promise long-term 
impact and may be worthy of adaptation to new 
contexts.

Strand I: Life Cycle of Implementation

A particular project’s path from vision to imple-
mentation can be seen developmentally, and this 
development begins well before funding, in the 
creation of a partnership, the negotiation of a 
shared vision, and the articulation of methods and 
measures towards success. Projects at different 
stages of their development can have much to say 
to each other about how their implementations are 
challenged and how they respond.

The Theme for the 2013 Learning 
Network Conference

Implementation: From Vision to Impact

Conference Strands

focus of the awardee-led sessions at this confer-
ence reflect the life cycle of implementation 
and provide different perspectives based on 
the constituencies served, expertise deployed, 
and analyses undertaken. They also reflect the 
feedback loop from evaluation and research to 
implementation.

This year’s LNC offers three types of award-
ee-led sessions. The first involves individual 
projects reporting on findings and how imple-
mentation issues have been addressed. The 
second involves collaborative presentations in 
which two projects initiate a dialog regard-
ing how they have addressed similar themes or 
challenges. The third involves feedback ses-
sions in which MSP projects present techniques, 
methodologies, or technology in hopes of gain-
ing feedback from attendees.

There are also featured topic sessions focusing 
on areas of cross-program interest. The poster 
session offers a broad representation of the 

MSP program and the opportunity to learn more 
about what others are doing. There are special 
interest groups, convened based on participant 
interest. Plenary sessions include a Depart-
ment of Education panel, a panel of key funders 
engaged in STEM improvement, a keynote pre-
sentation by James Spillane, information about 
MSPnet, and more about the MSP itself.

Strand II: Different 
Perspectives on Implementation

Each of the MSPs has created rich partnerships that 
bridge institutional cultures and bring together edu-
cators who operate with different constraints, goals, 
and priorities. Indeed, this diversity of perspectives 
is at the heart of the MSP experiment, and each 
project’s implementation can, and must, be shaped 
by how the vision is understood and adopted from all 
these different perspectives.

 To access abstracts of attendee-led sessions 
and videos of featured topic sessions go to: 

http://hub.mspnet.org/index.cfm/msp_conf_2013
Brian Drayton

http://hub.mspnet.org/index.cfm/msp_conf_2013
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Reflections on the LNC
Jim Hamos
Program Director, National Science Foundation

At the inception of this eleventh LNC, Jim Ham-
os reflects on the past ten conferences, noting 
the way in which certain themes have been 
revisited including the notion of evidence, the 
focus on research, and the impact on teachers 
and students. In the past few years there has 
been a focus on partnerships, both within indi-
vidual MSPs and as a larger MSP community. All 
past conferences are documented on MSPnet, 
as are papers emerging from MSP work, forming 
an extensive archive. That work has branched 
out beyond MSP to other parts of NSF and has 
contributed to the broader view of educational 
research, Hamos reports.

He turns to the focus of this current LNC, that 
of implementation. How do you turn your 
original MSP proposal and your original vision 
into impact? It is not a simple task, Hamos ac-
knowledges, and it is one with multiple facets, 
beyond simply doing the work. Each MSP has 
its own perspective, and each MSP represents a 
diverse community of PIs, STEM faculty mem-
bers, school teachers and administrators, and 
program directors. One of the goals in struc-
turing this LNC was to assure that all of those 
community members have a voice and are able 
to connect with those playing similar roles in 
other MSPs to address questions around imple-
mentation.

Jim Hamos

MSP Learning Network Conferences Over the Years

2003: Building a Culture of Evidence 

2004: Visions, Challenges and Opportunities: 
Strengthening Partnerships

2005: Envisioning Challenging Courses and 
Curricula

2006: Teacher Quality, Quantity, and Diversity

2007: Engaging STEM Faculty in MSP: Promises 
and Challenges

2008:  Claims-Based Outcomes: What do we know?  
How do we know what we know? What do 
we still need to know?

2009:  Findings in Teacher Education: New 
Approaches --> Transformative Possibilities?  

2010:  MSP: An intergenerational learning network

2011:  MSP: From Partnerships of Innovation to  
Student Success

2012:  Framing Effective Teaching in STEM

Finally, Hamos observes, there is the notion 
that implementation should be studied. It is 
not just doing the work and all of the subcom-
ponents of the work, implementation research 
itself is a blossoming field in education. Hamos 
commends the conference organizers for as-
suring that some of the top people in the field 
who are intellectualizing that idea are here at 
this LNC to talk to and interact with attendees. 
“We want you to grapple with that idea also,” 
he states, posing a set of questions for attend-
ees to consider: “What are you learning about 
implementation? How can you contribute that 
knowledge? What is this notion of combined 
research and practice?”
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Joan Ferrini-Mundy
Assistant Director, Education and Human Resources 
Directorate, National Science Foundation

Joan Ferrini-Mundy begins her remarks by not-
ing that the conference focus on impact is a 
theme important to NSF in general, and that 
focus enables the MSP community to assume 
leadership in helping to define and shape the 
thinking on that theme. The fact that this is 
the eleventh year of the MSP, a program with 
extensive reach and a network of connections 
to STEM faculty and schools, is a milestone. The 
challenge is to determine how to identify what 
we are learning through this program and use 
that to shape the next phase of this work.

Ferrini-Mundy then encourages attendees to re-
visit the point of education at NSF and why this 
agency has the unique mission of being both a 
basic science agency and an education agency. 
She refers to Vannevar Bush’s early thinking in 
the mid-1940s about what was needed, tying 
scientific capital to human capital.  His use of 
the term “practical purposes” could be read 

Joan Ferrini-Mundy

“Basic scientific research is scientific 
capital...How do we increase this 
scientific capital? First, we must have 
plenty of men and women trained in 
science, for upon them depends both 
the creation of new knowledge and 
its application to practical purposes.”

Bush, Vannevar (1945) Science: The end-
less frontier (Washington, D.C.) accessed 

April 19, 2012 at http://www.nsf.gov/
about/history/vbush1945.htm#transmittal  

The US trails much of the developed world in 
college attainment among young adults, a key 
measure of global competitiveness.

Source: OECD. Washington Post, September 12, 2011: 
http://www.washingtonpost.com/local/education/
playing-catch-up-in-college-completion/2011/09/12/
gIQAegt6NK_graphic.html 

 A video of this presentation as well as the 
original PowerPoint slides may be found at: 

http://hub.mspnet.org/index.cfm/msp_conf_2013

to mean the general scientific 
literacy of the public, she 
points out. From its incep-
tion, then, this agency had the 
unique mandate to think about 
how science and the people 
who do, use, support, and 
make sense of science grow 
together.

Turning to the current day, 

Ferrini-Mundy cites alarming statistics like 
those depicted below, showing that US attain-
ment of the goal of graduating from college 
is fairly mediocre compared to the rest of the 
world. As shown, the US has about 41% of 25- to 
34-year-olds obtaining a bachelor, associate, 
or advanced degree. Consider that in light of 
regarding the workforce and the citizenry.

Ferrini-Mundy drills down to what is currently 
a common concern, the undergraduate level, 

http://www.nsf.gov/about/history/vbush1945.htm#transmittal
http://www.nsf.gov/about/history/vbush1945.htm#transmittal
http://www.washingtonpost.com/local/education/playing-catch-up-in-college-completion/2011/09/12/gIQA
http://www.washingtonpost.com/local/education/playing-catch-up-in-college-completion/2011/09/12/gIQA
http://www.washingtonpost.com/local/education/playing-catch-up-in-college-completion/2011/09/12/gIQA
http://hub.mspnet.org/index.cfm/msp_conf_2013
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Half of all students who begin in the physical or 
biological sciences and 60 percent of those in 
mathematics will drop out of these fields by their 
senior year.

One Decade, One Million More 
STEM Graduates

December 18, 2012

Last week, the Obama Administration 
announced that increasing the number of 
students who receive undergraduate degrees 
in  science, technology, engineering, and math 
(STEM) by 1 million over the next decade has 
been formally designated as a Cross-Agency 
Priority (CAP) goal . . .

The Math and Science Partnership (MSP) 
program is a major research and develop-

Carnegie Corporation of New York. (2009). 
Visualizing Change. Retrieved from http://
opportunityequation.org/report/visualizing-
change. 

American Association of Universities. (September 15, 
2011). 5-Year Initiative for Improving Undergraduate 
STEM Education: Discussion Draft.  

ment effort that 
supports innovative 
partnerships to im-
prove K-12 student 
achievement in 
mathematics and 
science. 

where we see enormous, significant attrition 
starting in the early years.

Students are going to college, signing up for ma-
jors in STEM fields, and not finishing. There are 
many ideas about how to address that, Ferrini-
Mundy observes. One is to return to Vannevar 
Bush’s idea and bring it to the present.

In late December the Obama Administration 
reiterated the President’s goal of having one 
million more STEM graduates in the next de-
cade. “We are back to the human capital issue 
again,” Ferrini-Mundy points out. “As you think 
about the very complex, challenging, intricate 
work you do every day with K-12 schools, with 
your undergraduate colleagues, with under-
graduate students, and with teachers, keep in 
mind that the big picture here is still all about 
moving students into the STEM fields, moving 
students into becoming part of the public that 
can understand, make sense of, and use STEM.”

The MSP solicitation states that this is a major 
research and development effort, she notes, 
and the EHR Directorate is working hard to 
make sense of what is meant by “research and 
development.” On a daily basis the MSP work is 
giving definition to what “research and devel-
opment” can mean in educational work. The 
Directorate looks to MSP projects to illustrate 
how development, implementation, or interven-
tion work with both practice and policy sets up 
occasions for research. While the work itself 
should be driven by research, MSP projects 
also offer settings for learning more about the 
nature of change in K-12 STEM education. How 
does this program—through papers, through 
MSPnet, through project work, and through this 
conference— instantiate the notion of being a 
major research  and development program?

The Carnegie Corporation offers a helpful 
notion in this graphic from its report, The Op-
portunity Equation. It talks in terms of shifting 

http://opportunityequation.org/report/visualizing-change
http://opportunityequation.org/report/visualizing-change
http://opportunityequation.org/report/visualizing-change
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US Department of Education, Civil Rights Data 
Collection, March 2012 

 

the entire system upward in a sense, so we 
have a smaller set of students unprepared for 
college and career. The MSP projects are in the 
midst of this work. “One question that could 
rightly be asked of the MSP program at ten 
years would be: How have we done? What has 
the contribution of this set of investments over 
ten years been able to do to shift the entire 
system upward so that we do have students 
who are STEM-capable and ready for college, 
career, and advanced STEM?” Those sorts of 
large-gauge questions are being asked of NSF 
regarding all of its programs, Ferrini-Mundy 
notes. 

There are still disturbing data about differences 
in opportunity, such as this Civil Rights Data 
released by the Department of Education. High 
schools offering advanced courses like physics 
and calculus are unequally distributed, with 
schools having high Black and Hispanic enroll-
ment not demonstrating percentages that we 

need to see. “There are enormous equity 
and opportunity issues,” Ferrini-Mundy 
observes, “and I know those issues are be-
ing tackled within MSP.”

This diagram is relevant to the implemen-
tation discussion, she notes. In the row of 
circles you see basic research on learn-
ing, the design  and development of tools 
and models, and so forth, with feedback 
going backward and forward, indicating 
that these things are all interrelated. 
Small-scale implementation is what many 
projects start with, and they then find the 

need to build capacity of the people and organi-
zations they work with to bring it to large-scale 
deployment. 

The rectangular boxes are also relevant to MSP 
projects. They have to do with how we keep 
track of what we learn when we have to move 
on those feedback and feed-forward arrows. 
If you are trying something at small scale and 
encounter capacity issues in your setting, how 
do document your audience’s learning needs 
and how do you then respond to those? How do 
you support what you’ve done with professional 
tools and materials? “In many ways, implemen-
tation is about what is in those rectangles,” 
Ferrini-Mundy notes. “How are we as a com-
munity capturing that information in some way 
that teaches us about implementation, that 
teaches us how to make sense of implementa-
tion in ways that we can then share with others 
to expand the reach?” 

A tool that of interest that offers a national 
perspective is Monitoring Progress Towards Suc-

cessful K-12 STEM Education 
(http://www.nap.edu/catalog.

http://www.nap.edu/catalog.php?record_id=13509
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“Furthermore, federal agencies should support 
research that disentangles the effects of school 
practice from student selection, recognizes 
the importance of contextual variables, and 
allows for longitudinal assessments of student 
outcomes, including the three strategic goals 
of STEM education and intermediate outcomes. 

php?record_id=13509), an NRC report that ad-
dresses the question: If we want to monitor the 
nation’s progress towards improvement in K-12 
STEM education, what indicators would we look 
at? Those indicators are clumped into three big 
categories: access to quality STEM learning, 
educators’ capacity, and policy and funding 
initiatives.

A preceding NRC report includes a recommen-
dation relevant to MSP and the thinking at this 
conference over the next two days.

Successful K-12 Stem Education (http://
www.nap.edu/catalog.php?record_id=13158)

Federal funding for STEM-
focused schools should be 
tied to a robust, strategic 
research agenda. Only 
knowledge of this sort will 
allow a full response to 
the questions that were 
put to this committee.”

This question of understanding implementation 
and systematically studying implementa-
tion through any number of frames, including 
learning networks such as the MSP, offer differ-
ent ways of looking at research into practice, 
research into policy, and implementation 

research. “I am very excited by the theme of 
this meeting,” Ferrini-Mundy states. “I expect 
that over time we will continue to see the sorts 
of wonderful reports, papers, publications and 
documents coming out of this community. How-
ever, she queries, what if next year at this time 
we had to step back and identify the impact 
of MSP and how we determined that impact? 
“What kinds of things should we be thinking 
about now across all of your projects to move in 
that direction?”

At the National Science Foundation the slogan 
is “One NSF.” This means MSP projects should 
be thinking not only of EHR’s resources but 
those across the agency as assets for this work. 
MSP is partnership-based with deeply involved 
STEM faculty, she points out. This means MSPs 
should be thinking about access to other sorts of 
scientific funding at NSF: connections to large 
facilities, to large scientific instruments, to any 
number of science activities. “This notion of 
integrating the science with education contin-
ues today to be central for us,” Ferrini-Mundy 
concludes.  

Questions and Answers

Data and Studies to Create an Upward Shift

• Looking at the Carnegie slide, what sorts of 
data and kinds of studies should this commu-
nity generate to get that upward shift and to 
influence policymakers?   • Jim Hamos

• It’s not a simple matter. We always have high 

Joan Ferrini-Mundy

jferrini@nsf.gov 

 

http://www.nap.edu/catalog.php?record_id=13509
http://www.nap.edu/catalog.php?record_id=13509
http://www.nap.edu/catalog.php?record_id=13509
http://www.nap.edu/catalog.php?record_id=13509
http://www.nap.edu/catalog.php?record_id=13509
http://www.nap.edu/catalog.php?record_id=13509
http://www.nap.edu/catalog.php?record_id=13509
http://www.nap.edu/catalog.php?record_id=13509
http://www.nap.edu/catalog.php?record_id=13509
http://www.nap.edu/catalog.php?record_id=13509
http://www.nap.edu/catalog.php?record_id=13509
http://www.nap.edu/catalog.php?record_id=13158
http://www.nap.edu/catalog.php?record_id=13158
mailto:jferrini@nsf.gov
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Fielding questions: (from left) Kathleen Bergin, Brian 
Drayton, Jim Hamos, Joan Ferrini-Mundy

hopes for individual studies and individual 
projects to somehow accumulate to the 
point where we can answer certain kinds of 
questions. Sometimes that happens, but for 
the question of whether or not we are mak-
ing this shift, I don’t know if the answer can 
come from tens or hundreds of separate, local 
studies. There are projects that are national 
in scope that are about synthesizing infor-
mation, but I wonder if somehow this might 
mean some work on common metrics, some 
work on common data collection, or perhaps 
accessing state data systems, using a tem-
plate related to what we would be looking at. 
I need to know more about some of the cross-
cutting efforts already underway at MSP, but I 
would be interested in having that discussion 
with others interested to try to figure that 
out. I don’t think we can do it by simply ag-
gregating what we already have. 
• Joan Ferrini-Mundy

Studying Long-term Impact

• Many of us worry we don’t have time to fol-
low up on the impact of our projects after 
the grant runs out. Is supplemental funding to 
gather follow up data conceivable? How will 
you get the data if we can’t follow up on our 
projects about longer-term impact?
• Participant

• We have sometimes given supplements based 
on two important things. One is that the work 
is already showing a trajectory towards posi-
tive outcomes. We also offer an opportunity, 
which has not often been taken advantage of, 
for RETA proposals to do a longitudinal study. 
Typically we ask that the study look across 
several MSPs. Then there are other opportu-
nities within the Directorate, particularly in 
the Division of Research on Learning in Formal 
and Informal Settings. You may look for op-
portunities there, not to continue implemen-
tation but to look at the impact over time, 
which we are very interested in.   • Kathleen 

Bergin

     

Research Focus: Understanding Why

• Understanding the impact over time is critical, 
but equally critical is understanding why that 

impact is what it is. Even if that impact isn’t en-
tirely positive, there is an enormous amount we 

can learn from situations in which the struggle 
has been greater and results have not been quite 
as quick. We at NSF have had such a very strong 

evaluation focus, and that continues, but we 
also want to try to be clear about our research 
focus. Our research focus involves understand-

ing why certain kinds of impact happen or don’t 
happen. That information is very useful also. 

• Joan Ferrini-Mundy
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Policy, School Administration,
and Teaching: Implementation
and Infrastructure
James Spillane
Olin Professor in Learning & Organizational Change, School of 
Education & Social Policy, Northwestern University

James Spillane’s presentation focuses on the 
key challenges facing the community as we ad-
vance ambitious ideals for learning in K-16 STEM 
education. 

KEYNOTE ADDRESS

 Spillane’s original PowerPoint slides as well 
as a video of this presentation, including an 

introduction by NSF Program Director Elizabeth 
VanderPutten, may be found at: 

http://hub.mspnet.org/index.cfm/msp_conf_2013

 The Distributed Leadership Studies

http://www.distributedleadership.org

Funded by: National Science Foundation, Spencer 
Foundation, Institute for Education Sciences, Carnegie 

Foundation

James Spillane

Ideals: Visions for Teaching & Learning 

Intellectually Rigorous Instruction:
• Balancing principled and procedural 

knowledge
• Engaging students in ‘authentic’ disciplinary 

processes
• Intellectually rigorous instruction for all 

students

Realizing the ideals in classrooms:
• Academic tasks
• Classroom discourse

Changing Educational Policy Sector 

Local, state, and federal policymakers focus 
on instruction

Policy discourses and texts press for – 
• standards
• test-based accountability
• monitoring and measuring individual & 

organizational performance using student 
achievement tests

• instructional transparency and surveillance
• choice

(Fuhrman, Goertz, & Weinbaum, 2007; Mehta, under review; Rowan, 

2006)

Today’s Questions

?
• How do schools respond to changing 

policy discourses and texts?

• How do policy ideals become em-
bedded in local school systems and 
schools?

These ideals are not new, Spillane points out. 
We have been trying to realize them for some 
time, but those who work in education are 
aware that realizing these ideals will require 
a fundamental shift in the academic tasks 
students encounter and in how students and 
teachers interact.

Over the past twenty years the educational 
policy sector has undergone significant changes, 
Spillane points out.

In the context of the history of American educa-
tion, this is a revolution, he asserts, a radical 
change in our education system. Spillane’s pre-
sentation responds to the following questions.

Spillane prefaces that presentation by anchor-
ing the work in theory and displaying a series of 
slides offering a brief review of what the work 
has consisted of over the past fifteen or twenty 
years, and what that revolution has amounted 
to. The news is not all bad, he observes. We 
have seen some change, and we have seen 
some improvement, but the jury is still out. The 
hope, as Joan Ferrini-Mundy pointed out earlier, 

http://hub.mspnet.org/index.cfm/msp_conf_2013
http://www.distributedleadership.org
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The Good, the Bad, & the Ugly
• Re-classify students to shape the student 

testing pool (Abedi, 2004; Cullen & Reback, 
2006; Robinson, 2011)

• Increase students’ caloric intake on testing 
days (Figlio, 2002)

• Run test prep drills (Diamond & Spillane, 2004)

• Redirect resources to math and reading 
(Ladd & Selli, 2002)

• ‘Bubble kids’ (Booher-Jennings, 2005)

Some Research Lessons on Policy 
Implementation

• Policy getting inside the schoolhouse and 
beyond the classroom door

• Local school districts & schools as policy-
making entities

• Locals construct understandings about 
instruction from policy

• District policymakers and school leaders not 
only sense-makers but also ‘sense-givers’ 
from and about policy

• Locals negotiate the meanings of policy and 
their entailments for classroom instruction 
in local practice 

Coupling/Decoupling/Recoupling
Organizations are made up of interdependent 
components that are more or less responsive 
to, and more or less distinctive from, each 
other  (Bidwell, 1965; Meyer & Rowan, 1977; Weick, 
1976; Orton & Weick, 1990)

Coupling as a process rather than a static fea-
ture of [school] organizations  (Orton & Weick, 
1990; Hallett & Ventresca, 2006)

Overview
• School infrastructure redesign central in 

school leaders’ efforts at coupling government 
policy with school administrative practice and 
with instruction 

• School leaders and teachers negotiate the 
meanings of instructional policy in designing 
and performing organizational routines

• In doing so school leaders reach beyond formal 
positional authority to deploy various persua-
sion tactics

• Recognizing the centrality of organization and 
system infrastructure design and redesign for 
policy implementation

is that we can learn not only from our successes 
but from areas where we have not done as well.

A great deal has also been learned from several 
decades of implementation research, particu-
larly research that attempted to understand 
these more ambitious policies for teaching and 
learning. Local school districts, schools, and 
those who work in them are not simply imple-
menters of higher-level policies, but continue 
to make their own policies about teaching and 
learning, and they construct their own under-
standings about instruction from policy. While 
the “implementation problem” has often been 
linked to local teachers and administrators 
resisting higher-level policies, that portrayal of 
implementation failure is problematic, Spillane 
observes. What often happens is that locals 
make a good-faith effort to put many of these 
policy ideas into practice. It is in the decod-
ing of these ideas that things often get lost in 
translation. Human sense-making is fundamen-
tally conservative, Spillane states, and ideas 
such as inquiry science get understood in ways 
that tend to conserve existing practices. 

“Learning is at the core of policy implemen-
tation,” he asserts, “and the policy texts we 
design are very often rather poor when it 
comes to promoting learning by those whom 
we depend on for implementing our ideals.”  
Local policymakers and school leaders are not 
only sense-makers but also “sense-givers,” who 
we rely on to communicate our policy ideals to 
classroom teachers. Working out the meanings 
of these policies for classroom practice involves 

intense negotiations on the ground in schools.   

For a long time in this country, every imple-
mentation study would say, “This failed,” but 
teaching is decoupled from policy. That has 
changed, Spillane observes, and a recoupling is 
occurring: “The fundamental challenge as we 
move forward is understanding this coupling as 
a process.” How can policies become coupled 
with teaching inside classrooms?

At the core of local response, Spillane argues, 
is infrastructure redesign.
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System and Organizational Infrastructure

Assertions

Papers
• Spillane, J. P., Parise, L. M., & Sherer, J. Z. 

(2011). Organizational routines as coupling mech-
anisms: policy, school administration, and the 
technical core. American Educational Research 
Journal, 48(3), 586-620. 

• Spillane, J. P., & Anderson, L. M. (under review). 
Policy, practice, and professionalism: Negotiating 
policy meanings in practice in a shifting institu-
tional environment. 

• Sherer, J. Z., & Spillane, J. P. (2011). Constancy 
and change in school work practice: Exploring the 
role of organizational routines. Teachers College 
Record, 113(3).

• Spillane, J. P.,  Lowenhaupt, R., Hallet, T.  (under 
review). Institutions in school administrative 
practice: The role of rhetorical sequences in 
negotiating between ‘competing’ logics.   

Research Approach: Study Sites

The challenge as we move forward, if we are 
serious about education, has to reach beyond a 
reliance on standards alone, though that work 
is important and we have made great progress 
in improving our standards. “Standards and 
tests do not make a system and they do not 
make an infrastructure for supporting teaching 
and learning in the classroom,” Spillane states. 
Further, the infrastructure to support the core 
work of schooling in this country is seriously 
impoverished, he notes, as illustrated in a re-
cent book by David Cohen and Susan Moffit, The 
Ordeal of Equality: Did Federal Regulation Fix 
the Schools?.

We typically take infrastructure for granted, 
Spillane points out. We don’t think about it 
unless it breaks down. Because we take it for 
granted it is difficult for us to study, yet it is at 
the core of the efficient running of any entity.

Infrastructure 
of our schools 
includes 
all of these 
elements.

That infrastructure is the focus of this keynote 
address, and is primarily based on the four 
papers listed here, notably the first two. It is 
based on work that would now be considered 
historical, the original Distributed Leadership 
Study funded by NSF, focusing on understand-
ing of efforts to lead and manage mathematics, 
science, and language arts in urban elementary 
schools. This work was done prior to No Child 
Left Behind (NCLB).

This presentation looks at four schools in that 
study. The first was investigated over a four-
year period and included intense ethnographies, 
interviews, and some sociometric analysis. The 
remaining schools were followed for two years. 
While this presentation does not detail methods 
used, an overview of the research approach can 
be seen in the sidebar on page 14.

School leaders were attempting to respond to 
a changing policy environment (in this case 

Research: Data Collection
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Assertion # 1
School leaders worked at aligning their school’s 
organizational infrastructure with government 
policy and with instruction by (re)designing orga-
nizational routines. 

School leaders designed these organizational rou-
tines to promote standardization, accountability, 
& monitoring of instruction.

Organizational Routines

Designing Organizational Routines
• Adams School: Breakfast Club, Grade level 

meetings, Teacher Talk, Teacher Leaders, 
Five-Week Assessment, Literacy Committee, 
and Mathematics Committee

 • Baxter School: Cycle Meetings, Leadership 
Team Meetings, Literacy Committee, Math/
Science Committee

 • Kosten School: Report Card Review, Grade 
Book Review, Lesson Plan Review, Faculty 
Meetings, Grade Level Meetings 

 • Kelly School: Skill Chart Review, Profes-
sional Development 

Research Approach: Data Analysis
• Phase 1: in-depth school cases

• Phase 2: closed coding of interviews using 
HyperRESEARCH (e.g., organizational rou-
tines, roles and responsibilities, policy)

• Phase 3: closed coding of field-notes & 
meeting transcripts using NVivo (e.g., 
technical core, policy)

• Phase 4: open and closed coding of 22 
meeting transcripts from Adams School 
(e.g., policy, professionalism, social tac-
tics) (Kappa ranged from 0.70 to 0.95) 

Chicago Public Schools in the state of Illinois), 
and one of the first incarnations of high-stakes 
accountability, tied here to reading and math-
ematics. NCLB began in the third year of this 
study, but local versions were already in play. 

Of particular interest to those conducting the 
study was the leaders’ attempts to design and 
redesign organizational routines within their 
schools. Routines are common to all organiza-
tions and organizations cannot exist without 
routines. Some, including organizational 
theorist Michael Cohen, argue that the term 
“routine” is unfortunate because in common 
usage it equates with “ordinary” and “repeti-
tive.” Cohen suggests a return to Dewey’s term, 
“habit,” but Spillane defends use of the word 
“routine” with the caveat that it does not mean 

• Organizational Routines: “repetitive, recogniz-
able patterns of interdependent actions carried 
out by multiple actors”  (Feldman & Pentland, 2003)

• Ostensive Aspect: ideal form – general idea or 
script of the routine

• Performative Aspect: routine in practice in 
particular places, at particular times

• Improving Practice in the interaction of the 
ostensive and performative aspect of organiza-
tional routines• Redirect resources to math and 
reading

• Concerns about the organizational routine 
construct – rigid, mundane, mindless, explicitly 
stored (M. Cohen, 2007)

mindless, repetitive work.

In all four schools, the shifting policy environ-
ment required the leaders to reinvent an entire 
set of routines to support teaching and learn-
ing. They differed in name and form across 
schools, but what was striking was that the un-
derlying ideas embodying these routines (e.g., 
deprivatizing classroom practice and making it 
transparent; systematically examining perfor-
mance over time) were similar. 

“Routines embody particular representations 
about teaching, about learning, and about the 
work of improving teaching,” Spillane points 
out. “They are not neutral.”

At Adams School you can see how these rou-
tines serve critical functions like formative 
evaluation, monitoring the structure, iden-
tifying the structural priorities, and making 
decisions about how to invest in professional 
development of teachers.
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Organizational Routines at Adams School

The Five Week Assessment

The Five Week Assessment

The routines often have humble beginnings, 
such as conversations among teachers about a 
problem. The state had a test administered ev-
ery year, but the teachers got the results when 
it was too late to do anything about them, the 
kids had moved on. The school leader said, “We 
need to create a routine that gives constant 
feedback on how our kids are doing.” 

They re-engineered the state test to identify 
key skills and tested those every five weeks. 
Depending on how the students performed, 

they made decisions about what to teach for 
the next five weeks and what kinds of profes-
sional development might be important. These 
routines continue across the study, including 
when there were major upheavals to staff and 
significant teacher turnover. At Adams School, in 
the second year of collecting data the principal 
and assistant principal left, but the routines 
with their replacements remained constant 
across time.

This is something we might ask ourselves, 
Spillane suggests. In our most troubled schools 
where there is significant turnover of both staff 
and students, how do things continue? How is 
there stability? In part, it is because there are 
organizational routines in place across time.

This is “designed organization,” and again, 
Spillane points out, this is an indictment of our 
infrastructure at the system level. These school 
leaders had to build an entire infrastructure for 
supporting the instruction. The formal positions 
may differ greatly from what is “lived routine,” 
what is happening on the ground.

These studies involved following these routines 
across time. What was striking was the manner 
in which these routines in day-to-day perfor-

Assertion # 2

• School leaders created organizational routines 
with which and within which they worked at re-
coupling policy, administration, and instruction. 

• Policy featured both indirectly and directly in 
the performance of organizational routines as:

• School staff performed locally designed routines 
that more or less mirrored external policy in 
form and function

• Staff negotiated with policy in making decisions 
about instruction in performance of organiza-
tional routines
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Organizational Routine by Topic, by Grade

Organizational Routines:
Performative Aspect

• Ms. Sally then switched the topic of discus-
sion to a uniformed spelling program for 
the grade. She raised the point that it was 
important for the grade “to be following a 
sequence for instruction for phonics.” Ms. Jill 
also wants to bring in one of her own favorite 
books into the curriculum which she claims 
has a “consistent format which is the most 
important because the students are missing a 
range of words. ... Ms. Dalia then raised the 
point that she would be concerned that the 
grade would not be following the standards 
of the Illinois State in reference to the [Jill’s] 
book. [Grade Level Meeting at Baxter, 10/28/99] 

• Ms. Jones [mathematics teacher leader] 
remarks, “I don’t too much worry about this 
one [kind of] question. But now if it’s four or 
five questions [about the same content on the 
state test] I target in on that and I make sure 
my kids know that...” [Annual Kick-off Faculty 
Meeting at Adams, 8/31/01]

mance coupled external policy with school 
administrative practice. This was almost exclu-
sively in reading and mathematics. Science fell 
through the cracks at most schools, not because 
of the school leaders or teachers but because 
of very clear policy signals. Looking across the 
study, what was striking was how policy and 
instruction figured so prominently, particularly 
in language arts and mathematics.

Upon closer examination you see teachers and 
school administrators discussing what to teach.  
Even within the same grade, content coverage 
was not aligned, nor was there vertical align-
ment between grades. Here they are referring 
to the state test to ask whether they should be 
teaching certain material, and this is what is 
meant by coupling policy with the core work of 
schooling, Spillane explains.

We can see policy being invoked directly, but 
also indirectly. Local organizational routines 
designed by school leaders become almost like 
a Trojan horse. They become the local incarna-
tion of the policy. Through the assessment at 

Note: Math and science were grouped together at Baxter

Organizational Routines as Local Proxies for Policy: The Five Week Assessment

Five Week Assessment:
Performative Aspect

• It [the Five Week Assessment] is first of all so 
Miss Richards, Miss Andrews and Miss Wilm-
ington can see how the school is doing in gen-
eral. That’s one of the purposes. And we get 
an idea of how we’re gonna do on our [state] 
standardized test. But the main point of the 
assessments are for teachers; that’s what 
they’re really for. They’re for you, so you can 
see what is happening in your classroom and 
you can see where the students seem to be 
struggling and you can think about what you 
need to do and discuss what you need to do 
to help them. [Grade Level Meeting, 11/01/02]

• First I would like to say congratulations to grade 
levels—all grade levels made some improvements 
from the Five Week Assessments to the Ten Week 
Assessment which is a reflection of your time 
and commitment to getting students to learn ... 
Third through fifth [grade students need to work 
on their] abilities to write descriptive words ... 
Probably lacking in vocabulary, ability to pick out 
details from the story. [Grade Level Meeting]

• They [students] did a good job identifying the 
problem and solution of the story ... Which 
leads me to middle school. Problem and solution 
didn’t always match ... this is truly a concern 
... Little trouble determining the important 
information in the story. Questions most missed 
were vocabulary questions ... I have a packet 
with lessons on teaching vocabulary. I’ll pass it 
around and if you want me to make you a copy, 
put your name on the green sticky note. [Lit-
eracy Committee Meeting, Field Notes, 11/06/00]

Adams School, conducted every five weeks, 
teachers and leaders are doing the policy and 
monitoring their own performance.

The policy is no longer something that is out 
there, as defined by the state or the local 
school district, but is actually here in the 
local incarnation that teachers and school 
administrators have created. “This is why in-
frastructure is so critical to understanding the 
challenge of implementation,” Spillane notes.
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A Historical View from the Field

He points out that he began his remarks by 
observing that, for a long time, teaching was 
decoupled from administration and from ex-
ternal policy. The three sources from the study 
quoted below confirm that was exactly what 
was happening in these schools prior to this 
work. Teachers didn’t talk to one another about 
their instruction.

So this represents something of a revolution, 
Spillane observes, regarding how policy finds 
its way into school and not only influences 
classroom instruction but involves a funda-
mental transformation of school leadership, 
management, and practice by transforming the 
infrastructure.

Assertion # 3 
• Transforming the school infrastructure by 

designing and implementing new organizational 
routines met with resistance from staff and the 
ongoing maintenance of these routines required 
school leaders to appeal to formal authority 
and to use various persuasion tactics to get 
teacher cooperation. 

This work was not easy, Spillane reports. There 
was conflict between teachers and administra-
tors about these transformations. School people 
have to argue about the nature of the prob-
lems, he observes, and it is difficult work. 

In the work of negotiating policy and a transfor-
mation of school infrastructure, school leaders 
cannot rely on positional authority alone, he 
explains. Below is an analysis of the discourse 
in the performance of these routines at Adams 
over four years, looking at the strategies school 
leaders used to convince teachers this needed 
to be done. Authority is there, but there are 
a variety of other strategies in play, offering a 
sense of the complexity of the work involved 
and the tactics school leaders have to draw 
upon in an attempt to negotiate these changes 
in infrastructure.

Pushback in Practice: The Kosten Case 
• Mrs. Koh began “Kosten is a good school. 

The former administration did a good job, 
but we can’t take it for granted. Society is 
changing.” She continued, “We are put-
ting those preventative resources in place. 
Why should we wait for a disaster?” Then 
she told the teachers, “You’ve got to have 
higher expectations, ... a teacher quickly 
interjected, “But our scores are going up.” 
Mrs. Koh responded, “But our students 
are changing, and we want to insure that 
everyone is going up.” But then another 
teacher responded with a different inter-
pretation: “We’re getting more and more 
kids now with problems at home. There’s 
no discipline in the household, and I can 
model things here, but if they don’t get it 
at home...” (Field notes)

• Koh tells them the school needs to do some-
thing to improve reading, because their 
scores are down “1.3” on the IOWA tests.  
In contrast, the reading scores at the other 
neighborhood school are at 70, “I have to 
go over there.” Teacher—“I’ll go with you,” 
and “They must be teaching to the test” 
because the two schools are “servicing the 
same population.” (Field notes) 

Authority and Persuasion

Implementing policy is not simply about cre-
ating better policy texts, Spillane cautions, 
though that is important. Something like the 
Common Core helps us not only identify what 
mathematics and science we want to teach, but 
help us to think seriously about how to repre-
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Tentative Summary 
• School leaders transformed their organiza-

tional infrastructure, (re)designing organi-
zational routines that embedded emerging 
institutional ‘logics’ - standardization, ac-
countability, monitoring, transparency.

• These organizational routines also embodied 
particular representations of instruction and 
how to improve instruction.   

• In practice, these routine were not purely 
symbolic involving decision-making about 
substantive technical matters, selectively 
coupling the technical core with administra-
tive practice and policy.

• School leaders worked at getting teacher 
cooperation by appealing to formal/positional 
authority and by using various social tactics 
to persuade teachers

Assertion # 4  
• School and system infrastructure matters, 

shaping interactions about instruction among 
school staff.

• Infrastructure redesign can transform inter-
actions among school staff about instruction 
shaping - who talks to whom about what.   

Two Studies of 
School Staff Social Networks

Social Network Instrument
Screen Shot from SSQ – Math Advice Questions Page 1

sent these ideas in ways that support learning 
by those who read these texts: teachers, local 
policymakers, and school administrators.

Infrastructure design is critical because it 
fundamentally shapes practice at the class-
room and the school level. While the focus on 
understanding classroom practice is valuable 
and should continue, that practice depends on 
school-level practice.

This fourth assertion is based on more recent 
work funded by the NSF in collaboration with 
colleagues (Heaton, Lewis, et al.) at Univer-
sity of Nebraska at Lincoln, Spillane explains. 
It involves four school districts where those 
colleagues have been working for years: Papil-
lion, Grand Island, Lincoln, and Omaha.  This 
involves longitudinal work, looking at what 
happens at these schools inside classrooms as a 
result of efforts by the University of Nebraska 
at Lincoln to provide professional development 
in mathematics and mathematics education for 
school leaders. That is the NebraskaMATH Study, 
and in this presentation the focus is one district 
that will be referred to here as Auburn Park.

The other study, also funded by NSF as well as 
the Institute for Education Sciences, is called 

Cloverville and involves thirty elementary 
schools in the southeastern United States. 

The interest is not just in what happens inside 
classrooms, but what happens inside schools 
in the advising and information-seeking inter-
actions regarding mathematics, science, and 
language arts. 

The interest in social relations is based on 
extensive literature in education, and more 
broadly regarding social interaction and social 
capital. The idea is that an individual does 
not just hold expertise in a subject area like 
science education, but also in their interac-
tions and relations with others. Of particular 
interest to Spillane in these studies is how 
social interactions and the exchange of advice 
and information generates new knowledge and 
understanding. 
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Why Focus on Advice and Information 
Interactions?  

• Social relations as source of resources such as 
trust, expertise, opportunities for joint sense-
making, and incentives for innovation.  

• On-the-job interactions are associated with the 
transfer of advice and information – essential 
in the development of new knowledge.

Blau, 1957; Bryk & Schneider, 2002; Coburn, 2001; Daly & Finnigan, 2010; 
Elmore, 1996; Eraut & Hirsh, 2007;  Frank, Zhao, & Borman, 2004; Hill, 

2004; Little, 2002; Smylie, 1995;  Spillane, 2004

Network Centrality Measures  
Degree centrality

• In-degree = the number of people who sought 
out an actor for advice or information

• Out-degree = the number of people that actor 
sought out for advice or information

• Betweenness centrality = the extent to which 
an actor links two other actors in the network

• A measure of brokering

Advice and Information Interactions

Woodpecker Math Network 2011-2012

Formal Organizational Structure & 
Advice & Information Interactions  

• Teachers more likely to seek advice from 
others of same gender and race. 

• Prior tie strongly associated with having a 
current tie.

• Formal leaders more likely to provide advice 
or information.

• Teachers in the same grade were more 
likely to receive or provide advice or 
information

• Teachers more likely to seek advice about a 
subject from teachers who reported more 
PD in that subject.  

Blau, 1957; Bryk & Schneider, 2002; Coburn, 2001; Daly & Finnigan, 
2010; Elmore, 1996; Eraut & Hirsh, 2007;  Frank, Zhao, & Borman, 

2004; Hill, 2004; Little, 2002; Smylie, 1995;  Spillane, 2004

District Infrastructure Design for 
Teacher Leadership  

• Infrastructure for mathematics instruction
• New Inquiry-Based Elementary School 

Mathematics Curriculum
• Resource and material adoption 

(Investigations)
• State standards alignment
• Unit assessment development

• Infrastructure (re)design for teacher 
leadership
• District-wide and school specific 

organizational routines (e.g., arrays, 
toolbox, PLCs)

• Math Coaches in some schools
• Professional development in math for 

select teacher leaders

In these studies the attempt is to understand 
who are the key nodes, the key people giving 
advice and information within these networks.

    

 

The diagram below represents one of the 
schools in Auburn Park. “A” goes to “B” for 
advice and information about mathematics. The 
arrows between “A” and “C” go in both direc-
tions, which means they each have reported 
going to the other for information about math-
ematics. The graphic indicates that the math 
facilitator is very influential, that the principal 
is relatively influential, and that there are some 
with no formally designated leadership positions 
who also exercise influence.

Spillane reiterates the importance of infra-
structure when investigating social interactions. 
In a recent paper Spillane co-authored with 
Ken Frank and Chong Min Kim in the American 
Educational Research Journal, the attempt was 
to understand what factors might be associated 
with teachers’ advice and information-seeking 
interactions in schools. The thirty elementary 
schools from Cloverville were studied to iden-
tify the characteristics shown in the sidebar. 
These characteristics suggest that the formal 
organizational structure is a very important 
consideration in thinking about how policy ideas 
make their way into the classroom, Spillane 
points out.

Auburn Park is a school district that worked at 
redesigning its infrastructure in a variety of 
ways, as shown here. Equally important as the 
components themselves, Spillane notes, is how 
strategic they were in doing this. It wasn’t a 
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Math Coach (Emily) Facilitates Staff 
Interactions

Formal Position Promotes Advice Seeking

Professional Development Case (John)

Recommended Reading:

For those interested in the importance of 
social interactions, a paper by C. Kirabo 

Jackson, an economist in the Human 
Development and Social Interaction Program 

at Northwestern University.
C. Kirabo Jackson and Elias Bruegmann “Teaching Students and 

Teaching Each Other: The Importance of Peer Learning for Teachers.” 
American Economic Journal: Applied Economics. 1.4 (2009): 85108.

http://www.nber.org/papers/w15202

matter of saying things aren’t working, so we 
need new things. They thought very carefully 
about aligning the new infrastructure with the 
existing infrastructure.

Emily is one of the coaches and participated in 
the professional development. The graphic at 
left shows the degree to which Emily’s interac-
tions with staff changed since 2009. She started 
the PD program and became a coach in the 
following year. The increase in the number of 
people going to her for information and advice 
is striking, and Emily’s centrality continued into 
2011-12. In a few months Spillane’s team will 
be going back into the field to see what has 
happened three years out.  Emily is a central 
node, but Emily also has a number of triadic re-
lations going on. Organizational theory tells us 
that these triadic relations are very important 
for informal organizational structures, Spillane 
explains.

Qualitative data bears this out, as indicated by 
these comments. Formal structure in the sense 
of creating a new formal position and investing 
in the skills, knowledge and expertise of this 
person fundamentally contributed to the shift 
in the interaction of school practice.

In another example, we see a similar situa-
tion with John. He did not become a coach, 
but he did participate in professional develop-
ment starting in the summer of 2010. His level 
of social interaction also increases over time 
and continues to increase into year three. It is 
not as dramatic as Emily’s case because John 
remains a full-time teacher.

The investment in John through professional 
development has led to people seeing John as a 
go-to person.

This pattern holds across the twelve schools in 
the study, Spillane reports. A paper is about to 
be published in the Elementary School Journal 
that details these findings. The table below 
indicates how the centrality of the Fundamen-
tal Math Participants increased and that of Math 
Coaches increased dramatically. With “Other 
Teachers,” those used as a control, the central-
ity increased, but not to a significant degree.

Training Also Serves as a Marker of Expertise
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Infrastructure Redesign Promoted Advice 
and Information Seeking in Mathematics

Average In-Degree for Teachers Leaders and Other 
Teachers, Auburn Park School District

Infrastructure Redesign Promoted 
Brokering in Mathematics

Average Betweenness for Teacher Leaders and 
Other Teachers, Auburn Park School District

Teacher Leadership as a Coupling 
Mechanism

Change in Teachers’ Beliefs about and 
Reported Practices in Mathematics

Notes: Means are based on teachers from 12 schools 
with over 70% response rates who responded in 

every year of the survey. Significant differences are 
for comparisons to 2009-10. 

***p<.001; **p<.01; *p<.05; +p<.10 

Auburn Park 
District Math 

Network

Auburn Park District 
ELA Network

A second thing the team looked at is brokering. 
In addition to the go-to people, other people 
very important to the organization are the 
brokers, those who connect people, those who 
connect different grade levels. Again, the table 
below shows a dramatic, significant increase 
in the brokering activities of Toolbox Mem-
bers, Fundamental Math Participants, and Math 
Coaches.

The table at right reflects an attempt to under-
stand the relationship between infrastructure 
(professional development, organizational 
routines, formal positions) and practices inside 
these twelve schools, and the team is look-
ing at practices between the schools as well. 
There were shifts in the teachers’ beliefs about 
mathematics (which may also be attributed to 
the curriculum), and shifts in teachers’ reports 
about classroom activities such as reasoning 
and problem-solving practices. 

One project reviewer queried whether results 
of the Math Coaches could be isolated from 
these figures. Spillane opines that infrastruc-
ture is not just about coaches or professional 
development or organizational interactions. 
Infrastructure is about multiple components 
and how those components work together to 
enable  and support change in schools and 
school systems. While studies are needed that 
look at the effects of coaching and professional 
development, studies are also needed that 
attempt to understand how the components of 
the infrastructure work together to support and 
enable practice at the local level.

The graphic at right represents all of the 
schools in the Auburn Park District. Spillane 
notes that while mathematics may be doing 
better than science, language arts still com-
mand a lot of the activity, both within schools 
and between schools.

In conclusion, Spillane reviews a number of 
points, summarized in the sidebar on the fol-
lowing page. Elaborating on the third point, 
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Conclusion  
• Successful implementation of policy ideals 

ultimately depends on local practice and 
practitioners.

• We have to attend not only to classroom prac-
tice but also practice at other levels of the 
education system. 

• We cannot design practice, we can only de-
sign for practice ... 

• School and system infrastructure design and 
redesign are essential in transforming prac-
tice ... 

• Infrastructure once institutionalized is 
- “invisible” though “ready to hand” (Star, 
1998).

• Infrastructure invisibility, taken-for-granted, 
persistence, and reach ...

Conclusion  
Key Characteristics Shaping Relations 
between Infrastructure & Practice:

• Anchoring in and Alignment with Instruction

• Cognitive adequacy

• Consistency

• Communicability, Corruptibility, and 
Correctability

• Authority and Power    

For More Information:  
http://distributedleadership.org/DLS/

Presentations.html

http://www.principalpolicyresearch.org/

“We cannot design practice, we can only design 
for practice...,” he frames “practice” as social 
interactions and notes that is why practice is so 
difficult to change. Practice is not equivalent to 
the  actions of the teacher, fifth grader, or col-
lege professor, he explains, it is fundamentally 
about the back-and-forth between teacher and 
student. The same is true of school leadership 
practice. Because it involves improvisation, we 
cannot design it, but we can design for prac-
tice. At the core of that design challenge is 
thinking about the infrastructure that enables 
and supports those interactions, that shapes 
who interacts with whom and what they inter-
act about.

Spillane reiterates a point made earlier: The 
beauty and influence of infrastructure is, in 
great part, because it is invisible. “I think it is 
very important, this invisibility, this taken-for-
grantedness, this persistence over time, and its 
reach into everything we do,” he says. Why do 
we have grade level meetings in schools? Why 
do we have faculty meetings at the university? 
If you ask participants, Spillane observes, the 
answer you’ll likely receive is because this 
is what we have always done. We take these 
things for granted, but they fundamentally 
shape our day-to-day practice and we need to 
think about this systematically. Spillane refers 
to the Pompidou Centre where, instead of being 
hidden, the infrastructure is on the outside and 
notes that for the most part, in organizations 
it is not. It is only at times of major disruption 
that we become aware of the infrastructure 
because it is upset.

In closing, Spillane offers his hypothesis regard-
ing what he believes is important in influencing 
the relationship between infrastructure and 
practice, whether that is the school infra-
structure, the district infrastructure, or the 
infrastructure of the United States education 
system.   
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Questions and Answers

Teachers as Leaders

• We have an MSP project that just finished on 
promoting institutional change at institutions 
of higher education. As a higher education 
association we’re an external force; we’re 
here in DC, so we are very aware of federal 
policy and think tanks influencing policy; we 
know that university leadership is important; 
and we found that faculty members also have 
the power to change procedures and policies 
at universities. When you talk about the K-12 
system, you talk about the role of principals 
and school leadership. Is there any role for 
teachers as change agents ? I heard “informal 
networks” and “brokering,” but what about 
access to changing formal structures, policies 
and procedures?  • Kacy Redd, Association for 

Public and Land-grant Universities

• In our work we see a lot of emerging teacher 
leadership positions, the creation of formal 
positions within schools, often with zero 
release time, sometimes with a little release 
time or a little extra pay. Our work suggests 
that whether these teacher leaders have 
release time or not, they are very influential 
in the advice and information networks in 
their schools. In a recent article with Chong 
Min Kim in the American Educational Research 
Journal, we suggest that, as you might ex-
pect, teachers leaders with formal roles are 
especially important in brokering relations 
within their schools. This makes sense because 

James Spillane (left) fielding questions

unlike a formal administrator, a teacher is still 
very much a full-time practitioner, attend-
ing grade-level meetings and so forth. They 
tend to be much more important brokers than 
school administrators or even those in curricu-
lum leadership roles. 

So teacher leadership is important. Unfortu-
nately, with very few exceptions, our model 
of investing in school leadership and managing 
of instruction tends to be very much about 
principals and others rather than teacher 
leadership. That limits our ability to realize 
the full potential of teacher leaders.  • James 

Spillane

Cultural Norms

• When you are talk about routines, are you talk-
ing about cultural norms? Are they the same or 
different, and do you have a theory of change 
that says policies lead to routines that lead to 
norms or vice versa?   • Joy Frechtling, Westat

• I’ve debated this myself. In a paper I referenced 
earlier, I speculated that change in practice 
brought about by getting teachers (even if reluc-
tant or kicking and screaming) to participate in 
the performance of these routines was followed 
by a change in norms, that we can learn from 
one another, and that deprivatizing teaching is 
important. I see them as different but closely re-
lated. Unfortunately, the reviewers quite rightly 
pointed out that because of the study design we 
were not able to support that.

I do think they work in tandem. Which comes 
first? Certainly there was an exogenous shock 

to these schools from policy and the change in 
the broader institutional change involved. Even 
prior to high stakes assessment in Chicago, these 
things were in the air and many of these teach-
ers had been involved in professional preparation 
programs where they were told they needed 
to focus in on instruction and be instructional 
leaders. So there were several pressures from 
the environment that influenced what happened 
within these schools.

Teasing out the normative structure, or norms, 
which I see as part of the infrastructure, from 
these organizational routines and determining 
which comes first is something I can’t do given 
the current evidence. I am intrigued by the idea 
that norms may follow practice, but I suspect it 
is a much more complex relationship.  • James 

Spillane
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Educator Effectiveness:
Why It Matters More than Ever

Introduction
Patricia O’Connell Johnson

Patricia O’Connell Johnson refers to keynote 
speaker James Spillane’s emphasis on the im-
portance of infrastructure in supporting reform, 
and notes that through its various programs the 
Department of Education (ED) has been push-
ing attempts to create better infrastructure, 
including  better data systems at the state and 
local level, higher standards, and better assess-
ments, as well as the focus of this presentation, 
which is great teachers and leaders.

O’Connell reports that she is also engaged in 
ESEA Flexibility work, which involves granting 
waivers to 34 states (and counting) to some 
of the requirements of No Child Left Behind 
(NCLB). As a key requirement, states are asked 
to develop systems for evaluating and support-
ing teachers and leaders. This entails not only 
setting up evaluation systems, she observes, 
but the very important work of linking that to 
the professional development strengths, weak-
nesses, and needs of teachers, and helping to 
create a career trajectory for teachers from 
novice through master teachers. This presenta-
tion focuses on this work, which closely relates 
to the professional development and supports 
that NSF MSP projects are providing.

DEPARTMENT OF EDUCATION PANEL

 Original PowerPoint slides as well as a video of 
this presentation, including preliminary remarks 
by NSF Program Director Kathleen Begin, may be 

found at: 

http://hub.mspnet.org/index.cfm/msp_conf_2013

Panel Participants

Patricia O’Connell Johnson
Senior Education Specialist, 
Team Leader for the MSP Program,
US Department of Education

Steven Means
Senior Policy Advisor,
US Department of Education

Patricia O’Connell Johnson (right) with Kathleen Bergin

Teaching Matters and It Matters a Lot!
Large, measurable differences in the effective-
ness of mathematics teachers:

• Differences in teachers account for 12 to 14% 
of total variability in achievement during an 
elementary school year.

• Effects compound dramatically if student has a 
series of effective or ineffective teachers.

Teaching Matters: ESEA Flexibility
and the Teacher Incentive Fund
Steven Means

Steven Means’s remarks focus on two ED priori-
ties: effective educators and STEM, and work 
being done regarding the ESEA Flexibility initia-
tive and the Teacher Incentive Fund.

Teachers matter more than ever in America, he 
notes, due to increased global competitiveness, 
the knowledge and skills needed for the 21st 
century, and the need to improve achievement. 
In research we repeatedly see teachers cited as 
the number one factor in student achievement, 
as reflected in the standards value-added study.

We know that good teaching is important and 
that not all teachers are alike, though histori-
cally we have treated them as if they were 
alike. Part of the theory of action of this 
administration is to determine who are effec-
tive teachers, Means reports. How do we help 
leverage our effective teachers, and how do we 

http://hub.mspnet.org/index.cfm/msp_conf_2013
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Steven Means

The Real Questions Before Us:
• What are the primary purposes/goals of educa-

tor evaluations?

• What are the implications for teachers of STEM 
disciplines?

Confusion to Deliberateness
• Sorting/Ranking

• Merit Pay/Bonuses

• Value-Added/Student 
Growth

• Anything Different

• Subjective or Objective?

• When: Annual or Other?

• Focus on individual 
Teacher

• Enhanced Instructional 
Practices

• Improved Student 
Performance

• Long Term and Short 
Term Growth

• Goal Setting Connected 
to Data

• Focus on the Larger 
Human Capital System

Being 
Thoughtful and 

Wise

Evaluation of Practice
When used appropriately, evaluations should 
identify and measure the instructional strat-
egies, professional behaviors, and delivery 
of content knowledge that impact student 
learning.  (Danielson & McGreal)

help teachers who are not effective improve 
in their practice? There is some element of 
chance in the equation regarding which teacher 
a student gets and how the teacher you get is 
dependent upon your school or your zip code, 
but the focus is on how we manage this human 
capital, how we recruit, develop, and advance 
teachers. The theory is that if we can inform 
the system and have a more coherent system, it 
will produce better results, which leads to the 
questions below.

In discussions around evaluating systems and 
evaluating teachers, there is a lot of confu-
sion regarding the purpose of these evaluation 
systems.

We know that we are never going to fire our 
way to an effective work force, Means observes. 
However, there is debate about the subjectivity 

or objectivity of these systems, how often we 
do them, and so on. As we become more delib-
erate about what we mean, hopefully we can 
develop a cohesive vision for evaluation sys-
tems and what we can do with them to support 
teachers and provide timely information that 
informs professional development, improves 
practice, improves student outcomes, and fo-
cuses on the larger human capital system.

Districts have offices for various aspects of 
recruitment, selection, and other factors, but 
often they are not interacting or sharing infor-
mation. A coherent approach is needed that 
develops a system of professional improvement 
throughout the system. If we do that thought-
fully, we should see enhanced instructional 
practices and increased student performance.

This is a complex, multi-layered process that 
involves not only the large system components, 
Means states. He cites the quote at right, em-
phasizing the importance of content knowledge. 
The Department is focusing on both teachers 
and educational leaders in this regard. 

Essential attributes of evaluation systems 
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Essential Attributes
• Clear and rigorous expectations

• Differentiates performance

• Based on and supported by reliable data

• Excellence not defined as minimally accept-
able performance.

• Consideration of multiple measures

• Specificity on differences between and 
among ratings

• Clear, rigorous and aligned accountability 
system for instructional leaders

• Inherent accountability for quality of feed-
back

• Never “done”: Responds to changing needs 
of district, schools, staff, students and best 
practices.

Two examples of ED’s focus on highly 
effective teachers and leaders. 

“This voluntary opportunity will provide educators 
and State and local leaders with flexibility ... to 

improve educational outcomes for all students, close 
achievement gaps, increase equity, and improve the 

quality of instruction.”   - Secretary Duncan

• ESEA flexibility states required to implement teach-
er and principal evaluation and support systems

• Timeline for Cohort 1&2

• Timeline for Cohort 3 extended a year (2015-16)

include the factors outlined at left. Many of 
these are elements that historically evaluation 
systems have not had, he notes. For example, 
districts may not have had a clear vision of 
what excellence looks like. An evaluation sys-
tem can provide that focus and help us move 
from confusion to deliberateness. One area in 
which ED is putting a lot of resources is “Inher-
ent accountability for quality of feedback.” 
How do we use this information to deliver tar-
geted information and really make a difference? 
Finally, he observes, these systems as they are 
rolled out will not be perfect and are not done, 
but continue to respond to changing needs.

The focus at the Department is how to move 
from treating teachers like they are all the 
same to treating them as individuals and provid-
ing needed support, using evaluation as a key 
leverage point. Much progress has been made 
working on this over the past four years and 
that work will continue.

also addressing the needs of states struggling  
to introduce reform efforts within the current 
system.

The goals in developing ESEA Flexibility includ-
ed setting a high bar for students and schools, 
protecting all students, and providing flexibility 
to move forward with reform. This was not a 
pass on accountability, Means notes, but more 
of an agreement with states that they would be 
given flexibility for a well-thought-out, compre-
hensive plan around three principle areas.

Means proceeds with two examples of the 
Department’s focus on effective teachers 
and leaders. The first is the ESEA Flexibility 
Initiative. In March of 2010 the Department 
announced its blueprint for reauthorization of 
the Elementary and Secondary Education Act. 
That didn’t happen, and when it became clear 
that Congress was not going to act, the goal 
was to figure out how to move forward and 
address some of the problems of NCLB, while 

The third principle is the focus of this presenta-
tion. There are 34 states in the pipeline, plus 
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SEA and each LEA must commit to develop, adopt, pilot, 
and implement evaluation and support systems that:  

1) will be used for continual improvement of instruc-
tion;

2) meaningfully differentiate performance using at least 
three performance levels; 

3) use multiple valid measures in determining perfor-
mance levels;

4) evaluate teachers and principals on a regular basis; 

5) provide clear, timely, and useful feedback, including 
feedback that identifies needs and guides professional 
development; and 

6) will be used to inform personnel decisions. 

States proposed multiple methods of using student 
growth in a significant way:

• Matrix: Professional practice rating on one axis, 
student growth rating on other axis

• Percent: State describes a percentage weighting (or 
range of percentage weighting for LEA systems) for 
student growth 

• Trigger/Condition: Teachers or principals must meet 
or exceed minimum student growth expectations

Teacher Incentive Fund (4)

TIF 4 Guiding Principles
• Improve teacher and principal effectiveness 

by
- Attracting and retaining effective educa-

tors
- Improving professional development and 

support for educators

• Increase sustainability and impact by devel-
oping integrated LEA-wide human capital 
management systems (HCMS)

• Increase flexibility to tailor performance 
based compensation system to local con-
text

• Improve the effectiveness of Science, 
Technology, Engineering and Mathematics 
(STEM) teaching and learning

DC in Cohorts 1 & 2, with eight pending and 
more applying. Below is more information about 
the evaluation and support systems the ESEA 
flexibility states are required to implement.

Experiments in terms of these three different 
principles in different states will inform what 
works. Regarding evaluation of student growth 
using multiple measures, states responded in a 
variety of ways. 

The Teacher Incentive Fund (TIF) is currently 
working with its fourth cohort. The third cohort, 
initiated in 2010 under the Obama Administra-
tion, involved about $450 million in funding to 
approximately 51 grantees. A national impact 
evaluation currently being conducted will pro-
vide valuable information on the program. TIF 4 
was funded this last summer with $290 million.

The program has evolved tremendously over the 
years, Means relates, from what looked like a 
classic fee-for-performance program towards a 
larger vision focusing on human capital manage-
ment systems, on sustainability of systems, and 
on districts’ visions for human capital manage-
ment. Guiding principles in terms of teacher 
and principal effectiveness haven’t changed. 
The program is designed to attract and retain 
educators in high-need schools, and on im-
proving professional development support for 
educators.

This last competition increased flexibility 
around performance-based compensation 
and includes the options of both a traditional 
pay-for-performance model or a career-ladder 
model where, if a teacher is deemed effec-
tive, that teacher is eligible for positions in 
the district such as coaching or master teacher. 
While ED expected most people to apply for 
the second, career-ladder model, only two out 
of the 35 grants have the career-ladder model: 
New York City and LA Unified.

A Performance-based
Compensation System

Model 1 
• Compensation for principals and teachers 

with an evaluation rating of effective or 
higher

• Compensation for effective educators who 
take on additional responsibilities and 
leadership roles

Model 2 
• Compensation for effective teachers who 

take on career ladder positions
• Performance based compensation for prin-

cipals
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An Educator Salary Structure
Based on Effectiveness

New Haven Public Schools, CT 

• Letter of support from New Haven Federa-
tion of Teachers (NHFT) and School Admin-
istrators Association (SAA) to negotiate 
salary structure based on effectiveness

• District will tie all significant increases to 
effectiveness

• In collaboration with unions, will work to 
add to or replace the current “education 
level” salary column with an “effective-
ness” rating column

• District will examine cost implications, im-
pact on current employees, and voluntary 
methods of transfer from old to new system

TIF - STEM Master Teachers
• 6 projects funded to support STEM Master 

Teachers

• 5-year contract to study and develop better 
information on STEM career ladders and Master 
Teachers.

TIF - STEM Application Requirements
• Financial and nonfinancial strategies and in-

centives for attracting and retaining effective 
STEM educators for high-need schools.

• Professional development opportunities that 
provide college-level STEM content knowl-
edge and instructional practices that provide 
students increased access to rigorous and 
engaging grade-level STEM coursework.

• Strategies to significantly leverage STEM-re-
lated funds across other federal, state and 
local programs.

• Evidence of partnerships with STEM experts 
and resources in industry, academic institu-
tion, or associations to effectively implement 
the STEM plan. 

Closing Thoughts

For this TIF, the Department also developed a 
competitive model for districts to really rethink 
how they compensate teachers. Means points 
out that in hard times, performance-based 
incentives are the first things cut. They also do 
not fundamentally address the base pay salary 
of teachers or advancement of salary. At left 
is an outline of the proposal New Haven Public 
Schools submitted. They are moving towards 
a system related to educator effectiveness. 
A number of other efforts are also going on in 
that area and should prove interesting, Means 
observes.  

This last competition also had a separate, 
absolute priority for STEM. This was a separate 
competition with a focus on developing STEM 
master teachers in addition to meeting the 
requirements of the rest of the program.

Essential Questions to
Guide Evaluation Systems

• What are students doing in response to 
what the teacher is doing?

• What are the teachers doing in response to 
what the principal is doing?

Discussion Questions
• How are teachers and leaders in the districts 

you work with being held accountable for 
student achievement?

• What is the role of IHE’s in the broader human 
capital management system?

• What is most important for STEM in these 
systems?

In closing, Means first presents two questions 
posed by Assistant Secretary Deborah Delisle 
regarding evaluation to help guide evaluation 
systems.

Finally, Means poses a series of questions for 
ongoing discussion.

Patricia O’Connell Johnson and Steven Means
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Questions and Answers

Professional Development and
Support to Improve Teaching

• I would like to propose new answers to the 
question of how to improve teaching. I heard 
a lot today about infrastructures, about creat-
ing more and more levels of accountability, 
about giving incentives. I didn’t hear much 
about how we are going to give real support 
for teachers to improve their knowledge about 
the content, knowledge about how children 
learn, knowledge about effective teaching. 
There is no point in spending so much money 
and doing so much assessment when we are 
not, between those assessments, providing 
teachers with substantial, intensive opportu-
nities to learn more about teaching and the 
content they teach.   • Conference Participant

• That is a great comment. As a practitioner, I 
feel we have to solve that question of how to 
really best support teachers. I think of this in 
terms of understanding and developing, across 
schools and across districts, a shared vision of 
what excellence looks like and some reliability 
and sense of where we are going so that, in 
observing teachers, hopefully the observers 
do not exit with wildly different ideas re-
garding what occurred in that classroom. My 
personal experience is that we are not there 
yet. Hopefully, these conversations that we 
have around observation protocols and around 
how we can determine teacher strengths, as 
well as information coming out such as the 

MET report, will help provide what we need so 
that we can then determine how we can act.  
• Steven Means

•  I work a lot on ESEA Flexibility. One of the 
main pillars for the Teacher and Principal 
Evaluation Systems is that it be linked to 
professional development for teachers and 
continuous improvement of instruction. I 
would urge you to look at Principle 3 de-
scriptions because that is where states were 
required by us to spell out how they were go-
ing to look at teachers as individuals. If those 
teachers have great strengths, the next step 
is to determine how those strengths can be 
used in the professional development. If the 
teachers are struggling in some way, then the 
need is to identify ways in which the system 
is designed to give those teachers targeted, 
specific support for their practice. 

That is part of the philosophy of the overall 
Teacher and Principal Evaluation Systems. It 
is not just to evaluate teachers positively or 
negatively, but to create an infrastructure, as 
James Spillane described in his keynote ad-
dress, that allows us to have in place supports 
for classroom instruction and for managing 
the school so that each individual’s strengths 
and weaknesses can be addressed.  That is 
the goal, and that is what we are pushing the 
states to create.   • Patricia O’Connell Johnson

Expertise in TIF Master Teacher Efforts

• Regarding the STEM master teacher work we are 
doing with TIF funds, I would like you to know 
we have great expertise working with us. Joy 
Frechtling is the principal investigator at Westat 
for that work and is partnering with Horizon Re-
search. You’ll be hearing more about that work 
as it progresses.   • Patricia O’Connell Johnson

Patricia O’Connell Johnson (right) with 
Joni Falk (see MSPnet presentation on page 30)
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Overview
Joni Falk
Co-Director, Center for School Reform, TERC

Falk offers a detailed guided tour through the 
online learning network of MSPnet and the 
variety of ways it serves as a valuable resource 
to individuals, MSP projects, the greater MSP 
community, and those interested in its work. 
Summary information and highlights regarding 
MSPnet are offered here. For more information 
on MSPnet, refer to resources at left in sidebar.

MSPnet is an electronic community of practice 
that facilitates communication and collabora-
tion between the MSPs and provides a vehicle of 
dissemination to the public. The site encourag-
es expression of divergent views and the sharing 
of both successes and challenges in order to 
create a community of learners.

MSPnet is structured as a resource for pre-
defined and emerging communities.

THE MSP LEARNING NETWORK & MSPNET

 Falk’s original PowerPoint slides offering a 
visual tour of MSPnet as well as a video of this 
presentation, including an introduction by NSF 

Program Director Mike Jacobson, may be found at: 

http://hub.mspnet.org/index.cfm/msp_conf_2013

 More on How MSPnet Works
 A how-to booklet for MSPnet, User Guide 
2013, was distributed at the LNC and is 

available through MSPnet. Online, use the 
MSPnet “Help” button. You may also send 

feedback and queries to: contact@mspnet.org

A Few Quick Facts
• MSPnet is a vibrant community of 7,800 IHE fac-

ulty, K-12 teachers and administrators, research-
ers and evaluators.

• Projects have created over 500 working groups, 
with over 1,000 discussions and 11,000 files.

• The Library has over 1,800 freely available papers 
and articles related to STEM education. Search 
areas of interest, find articles by leaders in the 
field, and discover findings from MSP project  
work.

 Predefined and Emerging Communities
 The Hub provides 

a mechanism for 
projects to learn 
from each other

Your Project Space 
provides your 
project interactive 
collaborative tools

Navigating MSPnet

Tabs allow users to navigate between the fol-
lowing areas.

MSPnet Hub
Brings together members of all the MSP proj-
ects, enabling you to:
• Contribute and comment on articles in the library
• Share useful websites and tools in resources
• Post to the showcase
• Participate in Hub working groups
• Attend MSPnet Academy webinars to hear from lead-

ers in the field
• Visit conferences to see relevant conference infor-

mation and archives of past conferences

My Project Space
Where you can share and collaborate with other 
members in your project(s).
• Create working groups to share files and form discus-

sion threads
• Build your project’s library and resources
• Post annual reports to the showcase
• Register workshop participants with our online work-

ing tool
• Hold a webinar

Working Groups allow  for emergent, 
smaller communities to arise

My MSPnet
Where you can keep track of your personal 
MSPnet activity.
• Update your contact info, bio, photo, password, and 

project role
• Retrieve your saved email groups
• Retrieve your “favorite” library, resources or work-

ing group files
• Project Administrators can update project informa-

tion, change project home page text, and manage 
memberships

http://hub.mspnet.org/index.cfm/msp_conf_2013
mailto:contact@mspnet.org
http://www.mspnet.org
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Sharing and Mediating Knowledge

MSP learning community knowledge is shared 
and mediated in the following ways.

I. Sharing Resources
• The Library Section has over 1,800 articles, over 450 

authored by the MSP community about MSP projects, 
as well as dynamically generated collections related 
to each of the program’s five key features.

• The Resources Section has over 400 Resources and 
contains links to useful websites, MSP program 
information, policy updates, NSF and ED news, and 
the MSP Toolbox. The Toolbox contains resources de-
veloped by the MSP community including protocols, 
rubrics, measurement tools, and assessment guides

• The MSP Showcase has over 700 items featuring the 
work of 144 MSP projects

• The MSP Newsletter, sent each week during the year 
to your email.

II. Being Part of an
Enlarged Collegial Network

• Through Hub Working Groups, join in cross-project 
dialogue with MSP colleagues.

• Voices from the Field offers a rich archive of pre-
sentations from leaders in the field, including the 
MSPnet Academy, which offers a series of interactive 
seminars with follow-on discussions.

III. Engaging in Collaborative Project Work
• Develop your project space to maximize collaboration 

by adding members, posting articles and resources, 
sharing videos.

• Create events such as webinars, and use Adobe Con-
nect free of charge.

• Create working groups and form smaller learning 
communities which are private, project-wide, or site-
wide and may include features such as webinars and 
threaded discussions, surveys, and shared calendars. 
Create event registration for workshops you run and 
invite and manage registrants online.

IV. Disseminating Results
• Use your project space to share results with the pub-

lic. Link to (and from) external website

 • Share your posts with the hub and share with other 
MSPs.

 • New posts get shared through the weekly “MSP News” 
and is sent to over 9,000 educators.

Support Infrastructure

There is a human infrastructure behind this web 
portal to help each project make effective use 
of the resources and the collaborative tools, 
and you are encouraged to contact them for 
more information or assistance.

Conclusion

Falk ends by sharing a quote regarding the MSP 
from Dr. Judith Ramaley, who likens it to a con-
nect-the-dots picture. 

Questions and Answers

Spanish-language Materials and Resources

• At the Puerto Rican MSP we have developed 
a lot of Spanish materials for our teachers. Is 
there an interest in us posting those on MSPnet?   
• Conference Participant

• First, you should post them for those in your 
project; second, there are others in MSP who 
speak Spanish; third, we will look into transla-
tion programs.   • Joni Falk

Help and Guidance in Using MSPnet

• The site’s capacity can be a bit overwhelming. 
At a library there’s a librarian, at a hotel there’s 
a concierge. Who are the guides who can help 
me interface with all of this? It seems rich, but 
like a computer program, there’s an entry cost 
to learn how to use it. How does one get help or 
guidance?• Mark St. John, Inverness Institute

• What is unique about MSPnet is that there is an 
entire staff behind it to answer your questions 
and work with you. We invite new projects to 
webinars with us to help them learn how to use 
it and tailor it to their needs, and are happy to 
do that for older projects as well. On any page 
on MSPnet you can click on “contactmspnet.
org” and tell us you’d like to set up a conversa-
tion to figure out how to use MSPnet for your 
project. I’d also suggest you do test runs using 
some of these interactive tools. For example, 
set up a mock webinar with a friend and try it 
out. We’re there to make it work for you.   
• Joni Falk

“It will be your experiences, the patterns of your 
work, the interactions that you begin to explore, 
the opportunities for exchange that occur when 
we get together, and the variety of mediated 

mechanisms that we are experimenting with to 
create a community of practice that will decide 

what the picture will be.” - Dr. Judith Ramaley, 2004

Falk concludes, “I hope each of you will con-
tribute to building this picture through MSPnet 
by helping us connect the dots and make it a 
richer learning network.”
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 Original PowerPoint slides for this presentation 
as well as a video, including preliminary remarks 
by NSF Program Director Kathleen Bergin, may be 

found at: 

http://hub.mspnet.org/index.cfm/msp_conf_2013

Panel Participants

Richard Duschl
Division Director, Division of Research on 
Learning in Formal and Informal Settings (DRL),
National Science Foundation

Susan Singer
Division Director, 
Division of Undergraduate Education (DUE),
National Science Foundation

Susan Singer and Richard Duschl

Embracing the Future of K-16 
STEM Education

Reflecting on Recent National
Research Council Reports
Richard Duschl

Richard Duschl notes that the take-home mes-
sage in this presentation is  embracing the 
notion of K-16 education. While efforts often 
focus on K-12, without extending our thinking 
to K-16 we will not have success in our enter-
prise, he observes. 

When Duschl began his work at King’s Col-
lege, London, there was hot debate around the 
Committee on Public Understanding of Science 
(PUS). They were dealing with social scientific 

problems like Mad Cow Disease, genetically 
modified foods, cell phone towers, and vaccina-
tions for children. As described in detail in an 
article by Walter Bodmer, the committee felt 
that as scientists they simply needed to tell the 
people what is accurate, which didn’t work. 
The conversation shifted to public engagement 
in science (PES), as reflected in forums, dra-
mas, festivals and exhibits, with all different 
forms of engagement in STEM education.

Duschl argues that over the past several de-
cades the formal education community has 
also made the shift from PUS, and transmission 
models of what we know, to PES, as reflected in 
the four NRC reports below. 

Informal PUS to PES

• Committee on Public Understanding of Science 
1985 (British Association Advancement Science 
& Royal Society)– A Lesson Learned! “Deficit 
Model” John Ziman “Present the facts”  
• Mad Cow Disease, GM Foods, Cell Phone Masts, MMR 

Jabs

• Walter Bodmer  Public Understanding of Sci-
ence: The BA, the Royal Society and COPUS
• Notes Rec. R. Soc. 2010 64, S151-S161

• Public Engagement in Science
• Forums – Museum of Science Boston, USA
• Dramas – Science Museum, London, England
• Festivals/Events – Cambridge Science Festival, MIT, 

Boston, New York City Science Festival
• STS Exhibits/Events -  Antenna Science Museum 

– London  (MMR Jabs & Autism)

Understanding to Engagement

• NRC (2012) A Framework for K-12 Science 
Education  

• NRC (2012) Monitoring Progress Toward Success-
ful K-12 STEM Education

• NRC (2012) Education for Life & Work

• NRC (2012) Discipline-Based Education Research

In thinking about K-16 and moving from public 
understanding to public engagement, the con-
versation focuses on the elements listed below. 
Duschl refers to the last point under PES below 
as the “three-part harmony idea.” We can’t 
just stop at the “what,” he explains, we have 
to get at the “how do we know it,” and why 

http://hub.mspnet.org/index.cfm/msp_conf_2013
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K-16 PUS to PES

Public Understanding of Science
• Transmission Model
• Lecturing as Transmission 
• Confirmation Lab Activities 
• What We Know

Public Engagement in Science
• NAEP AP – Using knowledge
• Practices Model
• Teaching Sequences & Immersion Units – PES
• Learning Trajectories & Progressions – PES
• How We Know; Why We Believe 

Framework 3 Dimensions

Monitoring STEM Indicators

• Number of, and enrollment in, different types of 
STEM schools and programs in each district

• Time allocated to teach science in grades K-5
• Science-related learning opportunities in elemen-

tary schools
• Adoption of instructional materials in grades 

K-12 that embody Common Core State Stan-
dards in mathematics and A Framework for 
K-12 Science Education

• Classroom coverage of content and practices 
in Common Core State Standards in math-
ematics and A Framework for K-12 Science 
Education

• Teachers’ science and mathematics content 
knowledge for teaching

• Teachers’ participation in STEM-specific profes-
sional development activities

• Instructional leaders’ participation in profes-
sional development on creating conditions that 
support STEM learning

• Inclusion of science in federal and state ac-
countability systems

• Inclusion of science in major federal K-12 educa-
tion initiatives

• State and district staff dedicated to supporting 
science instruction

• State’s use of assessments that measure the core 
concepts and practices of science and math-
ematics disciplines

• State and federal expenditures dedicated to 
improving the K-12 STEM teaching workforce

• Federal funding for the research identified in 
Successful K-12 STEM Education

we believe it in the face of alternative ideas. 
We want children doing that and what is more, 
Duschl states, we want children doing that 
from kindergarten through their undergradu-
ate years. Hence we talk about more practices, 
teaching sequences, and immersion units, and 
about learning trajectories and progressions.

Practices
• Asking questions and 

defining problems  
• Developing and using 

models 
• Planning and carrying out 

investigations 
• Analyzing and interpret-

ing data 
• Using mathematics and 

computational thinking 
• Constructing explanations  

and designing solutions  
• Engaging in argument 

from evidence 
• Obtaining, evaluating, and 

communicating informa-
tion 

Crosscutting Concepts
• Patterns
• Cause & Effect 
• Scale, Proportion & 

Quantity 
• Systems and Systems 

Models 
• Energy and Matter in 

Systems 
• Form & Function 
• Stability 

Core Ideas
• Physical Sciences
• Life Sciences
• Earth/Space Sciences

The Framework is about the coordination of 
three dimensions.

While we may be familiar with this, we need to 
turn our attention to it and begin to think about 
how instruction looks differently with the coor-
dination of these three dimensions. We cannot 
simply look to best practices because, Duschl 
asserts, we do not have any best practices at 
this point that have been tested against the 
three-dimensions model. “We need to be open-
ended about this idea,” he advises, “and begin 
to think hard about professional development, 
what new curriculum looks like, what the new 
assessments look like, and how this gets coordi-
nated. We have an exciting opportunity ahead 
as we begin to tackle this particular problem as 
a community.”

Duschl has been charged with forging a re-
sponse to another report receiving attention 
at NSF. This has the attention of Congressman 
Wolf, chairman of the House Appropriations 
Committee’s subcommittee on Commerce-Jus-
tice-Science. At right, Duschl has highlighted 
recommendations from that committee regard-
ing six points that should be seen as a priority.

Another report, by James Pellegrino and Mar-
garet Hilton, Education for Life and Work 
(http://www.nap.edu/catalog.php?record_id=13398) 
argues that we need to think about assessment 
surrounding three sets of competencies: cogni-
tive competencies, intrapersonal competencies, 
and interpersonal competencies (see sidebar 
page 34). The game of learning is shifting away 
from an emphasis on individual learning and 
moving more towards communities, Duschl 
observes. When we look at the way science 

Monitoring Progress Toward Successful K-12 STEM 
Education, National Academies Press, 2012 (http://
www.nap.edu/catalog.php?record_id=13509)

http://www.nap.edu/catalog.php?record_id=13398
http://www.nap.edu/catalog.php?record_id=13509
http://www.nap.edu/catalog.php?record_id=13509
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Life and Work Competencies
for Deep Learning

• Cognitive competencies - reasoning and 
memory (e.g. critical thinking, information 
literacy, reasoning and argumentation, in-
novation).  

• Intrapersonal competencies - managing 
one’s behavior and emotions (e.g. flexibility, 
initiative, appreciation for diversity, meta-
cognition).  

• Interpersonal competencies - expressing 
one’s ideas and interpreting and responding 
to others (e.g. communication skills, collab-
oration, responsibility, conflict resolution). 

Discipline-Based Education Research

• DBER - teaching and learning priorities: world-
view, knowledge, and practices.  

• Three research foci: 

1) understanding how people learn the 
concepts, practices, and ways of think-
ing of science and engineering within each 
discipline, 

2) identifying and measuring instructional 
approaches that support student’s under-
standing of the concepts and practices, and

 3) identifying approaches that are more inclu-
sive for all students. 

A K-16 Problem: A Systems Approach

• NGSS & CCS K-12 learners moving into colleges 
and universities – reception problem.

• Faculty, graduates and students moving into 
NGSS & CCS K-12 systems – transmission prob-
lem

Richard Duschl

itself is done today, it is more about communi-
ties of researchers and communities that are 
taking our thinking, our reasoning, and our new 
methods forward. “We need to emulate those 
professional practices and see how we can get 
them into our classrooms K-16,” Duschl sug-
gests.

James Pellegrino, reported to NSF that while we 
have some good cognitive assessments, we have 
little understanding of how to measure intra- 
and interpersonal competencies.

A report Susan Singer chaired, Discipline-Based 
Education Research (http://www.nap.edu/cata-

log.php?record_id=13362) includes ideas about 
priorities we need to have in discipline-based 
educational research as part of undergraduate 
education.

about new forms of evidence that will take that 
conversation forward.  

However, he observes, there remains a real 
problem that poses concern. Suppose we get 
Next Generation Science right and in five or 
ten years, the amount of time many estimate is 
required to effect change in this system. What 
would it be like if the colleges didn’t change 
also? Envision a new set of students showing 
up at colleges and universities with new sets 
of practices and core ideas, and they end up in 
an introductory course which is the same old 
survey? “I think there will be a revolution,” says 
Duschl, “at least I hope so.” He refers to this as 
the “reception problem.”

To ward off that revolution, we need to think 
about the fact that the faculty of our col-
leges and universities, in a reverse flow, have 
a present-day responsibility for the faculty, 
graduates, and students who will be moving 
into the Next Generation Science Standards and 
Common Core Standards K-12 systems. Duschl 
labels this the “transmission problem.”

Here again we begin to think we have a good 
handle on best practices and evidence-based 
practices, Duschl notes, and we need to think 

There is no shortage of things for this com-
munity to think about with the onset of these 
changes, Duschl concludes.

http://www.nap.edu/catalog.php?record_id=13362
http://www.nap.edu/catalog.php?record_id=13362


35Implementation:
From Vision to Impact

Susan Singer
Opportunities for Better K-16 Alignment

• A Framework for K-12 Science Education and 
the Next Generation Science Standards

• New AP Biology Curriculum

• NSF/AAAS Vision and Change in Undergraduate 
Biology Education (PULSECommunity.org)

K-16 Alignment: The Biology Example
Susan Singer

Susan Singer observes that the MSP, because 
of the nature of the program and the projects 
involved, presents a wonderful opportunity for 
K-16 alignment. There has been valuable evi-
dence coming out of these programs regarding 
changes in the way faculty in the disciplinary 
sciences teach because of what they’ve learned 
and vice versa. Her presentation sounds an en-
couraging note as she shares information about 
areas in which there are beginning changes in 
undergraduate education aligned with what 
Rick Duschl described.

She utilizes a case approach, focusing on biol-
ogy and that field’s relation to the various 
reports that have come out.

Unlike some other disciplines, biology has 
something like 140 disciplinary societies in the 
US, presenting a coordination challenge, Singer 

notes. Through the NSF and the American Asso-
ciation for the Advancement of Science (AAAS), 
there was a multi-year effort to bring scientists 
from the various sub-fields together to develop 
a vision for what undergraduate biology educa-
tion should look like. Part of the current effort 
in this Vision and Change initiative involves 40 
department chairs and deans from throughout 
the country working together and volunteering 
a year of their time to figure out how to change 
the culture in undergraduate institutions. Close 
to 300 individuals have been engaged in this 
process.

In other efforts focused on graduate and profes-
sionals schools, work has been done through 
the Howard Hughes Medical Institute and the 
American Association of Medical Colleges focus-
ing on preparation of future physicians. What is 
promising, Singer observes, is that while these 
groups have worked fairly independently, they 
are coalescing on the same themes. There is 
this notion of core ideas in the Next Generation 
Science Standards and the Framework, of using 
more evidence-based approaches to pick a few 
core ideas and dig in so that there will be more 
enduring understanding.

At the same time that four core concepts were 
coming out of the Framework, the College 
Board was rethinking the AP courses (see side-
bar page 36), informed in large part by an NRC 
study called Learning and Understanding that 
critiqued memorization of material as a means 
of assessing understanding on AP tests (http://

www.nap.edu/catalog.php?record_id=10129). 

http://PULSECommunity.org
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Science Practices for AP Biology
(similar for Vision and Change)

Source: College Board

Vision and Change Core Concepts

• Evolution: the diversity of life evolved over 
time by processes of mutation, selection, 
and genetic change. 

• Structure and Function: Basic units of 
structure define the function of all living 
things.

• Information Flow, Exchange, and Storage: 
the growth and behavior of organisms are 
activated through the expression of genetic 
information in context.

• Pathways and Transformations of Energy 
and Matter: Biological 
systems grow and change 
by processes based upon 
chemical transforma-
tion pathways and are 
governed by the laws of 
thermodynamics.

• Systems: Living systems 
are interconnected and 
interacting. 

Big Ideas in AP Biology
Source: College Board

http://apcentral.collegeboard.com/apc/public/
repository/draft_revised_ap_biology_curriculum.pdf

This group also turned to evidence that shows 
that if the focus is on core ideas, big ideas, and 
identifying what is really essential for students 
to know, they will get further. “This is the 
bridge between high school and college and 
while the wording is not identical, the mapping 
is darn close,” Singer points out, adding that 
we are seeing the same thing happen in physics 
and earth science.

Then there is the loosely-knit Vision and Change 
community, attempting to determine where 
undergraduate students in biology need to go, 
which arrived at the same idea of core con-
cepts. These five concepts again map on the 
same basic idea, Singer observes.

What is very exciting about what is going on 
in the biology community is that those teach-
ing the some 200 level courses in biology (e.g., 
geneticists, cell biologists, plant biologists) are 
asking what it would look like if their sub-field 
used these concepts coming out of the Frame-
work and Vision and Change. Could they be 
used to better educate good cell biologists and 
geneticists? “They are extending that model 
with the core concepts and it is really starting 
to get legs,” Singer reports.

However, if we just focus on core concepts 
we are missing an important opportunity to 
fully educate our students, Singer notes. As 
Richard Duschl mentioned, there is the idea 
of practices. Below is the list of scientific and 
engineering practices from the Framework that 
is driving the standards.

In AP biology they arrived at a similar and inter-
secting set of science practices, and Vision and 
Change incorporates a similar list of practices.

Mathematicians in the Adding it Up study 
underscored the need to think about how 
the concepts and practices have to be inte-
grated any time there is a learning experience, 
Singer relates (http://www.nap.edu/openbook.

php?isbn=0309069955) . They acknowledged that 
the concept/process wars were over in the 
1980s, but we haven’t gone beyond that and 
figured out how to integrate them. There is this 

http://apcentral.collegeboard.com/apc/public/repository/draft_revised_ap_biology_curriculum.pdf
http://apcentral.collegeboard.com/apc/public/repository/draft_revised_ap_biology_curriculum.pdf
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Weaving meaningful connections across 
STEM learning is beginning to echo 

across all levels of education

• K-12 Science Education Framework

• Common Core Mathematics Standards

• New AP curriculum

• Vision and Change in Undergraduate Biology

• A New Biology for the 21st Century

• Scientific Foundations for Future Physicians

And there is an emerging undergraduate 
STEM education research community 

- DBER Goals

• Understand how people learn the concepts, 
practices, and ways of thinking of science 
and engineering.

• Understand the nature and development of 
expertise in a discipline.

• Help to identify and measure appropriate 
learning objectives and instructional 
approaches that advance students toward 
those objectives.

• Contribute to the knowledge base in a way 
that can guide the translation of DBER 
findings to classroom practice.

• Identify approaches to make STEM education 
broad and inclusive.

NATIONAL RESEARCH COUNCIL
OF THE NATIONAL ACADEMIES

 

Not separate goals: 
intertwined strands 

during effective learning 
and teaching

6 strands - incorporates 
affective domain

4 strands

notion of strands we see in Adding it Up, then 
in Taking Science to School, and again in infor-
mal environments, as seen in Learning Science 
in Informal Environments, each with its own 
model and various “flavors” of strands.

The Framework has done a beautiful job, taking 
three core strands and weaving them together, 
Singer observes. As Richard Duschl noted in his 
challenge to MSP projects, this is a wonderful 
opportunity in terms of curriculum development 
and moving forward STEM education. It is an 
opportunity to think about what this means on 
the ground in a classroom setting and to think 
about where the professional development 
piece comes in. Brian Reiser, Sarah Michaels, 

and Jean Moon are working on interesting pilots 
regarding how this curriculum would look em-
bedded in a teacher PD setting, Singer reports, 
and notes that it will be exciting to see where 
MSP projects go with this.

It is not just those in K-12 who have woken 
up to this idea, she notes. There is the new 
AP curriculum, and there is Vision and Change 
integrating the strands at the college level. 
While the focus of this talk is K-16, the hope is 
that the push will continue beyond the un-
dergraduate level. A New Biology for the 21st 
Century talks about what is needed to be a 
professional biologist, and Scientific for Future 
Physicians also has a very integrated approach, 
with cross-cutting concepts, skills, and scientific 
foundations.

“These are a starting point,” Singer states. “It 
is what we do with them that is going to make  
a huge difference in the next decade.”

She returns to a point Duschl made earlier 
regarding discipline-based education research 
(DBER). The bulleted items at right are areas of 
active research that go on at the undergraduate 
level, reflecting issues similar to those in K-12. 
Within the various STEM discipline communi-
ties there is a new kind of scholarship emerging 
at the undergraduate level that builds upon, 
complements, and works well with the K-12 
STEM education research that is much more 
established. There is acknowledgement that 
deep understanding of the discipline along with 
our understanding of how students learn and 
what we know about education research have 
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to coalesce if we are going to move forward in 
developing effective undergraduate education. 
That makes it possible, combined with all that 
is happening across the fabric of K-16 educa-
tion, to bring about change, Singer concludes.

Questions and Answers

New Perspectives on Accountability

• What are your thoughts on the tension be-
tween desire for continued innovation in 
classroom practice and the demand for in-
creasing accountability?  • Michael Falk, Johns 

Hopkins University

• This relates to ideas about performance 
expectations. At the same time the College 
Board started conversations about revamping 
the AP exams they came out with a report, 
Science College Board Standards for College 
Success, which is an important document 
(http://research.collegeboard.org/publications/

content/2012/05/science-college-board-standards-

college-success). This is the first time we saw a 
pathway idea from middle school through high 
school that would lead to taking AP courses 
or preparation for college and career readi-
ness. It is one of the first times you will see 
full articulation of evidence-centered design 
for assessments. This gets at the issue of ac-
countability. If we change the equation about 
what it is we are holding people accountable 
for as outcomes of assessment. I would argue, 
under evidence-centered design performance 

expectations, for “enduring understanding,” 
and you see that language in this report.

Those ideas were adopted, appropriated, 
and taken forward into the Framework with 
a slightly different language. What we want 
is students not just knowing but using the 
knowledge. We now have the computer power 
and methodological and analytical tools to be-
gin to conduct assessments in which we do not 
have the old separate psychometrics in which 
we test the process independent of some 
context in which it is occurring, and then 
have other questions testing whether they 
understand the concepts. Those psychomet-
rics are gone and we have a new set of ways 
of moving forward that are going to enable 
the innovation and accountability to advance. 
This is another area of future research that is 
needed, and we have a steep hill to climb in 
changing state departments of education and 
thinking about how you write standards and 
test for standards.  • Richard Duschl

Changing the Culture 
and Practices in Higher Education

• I am at a large public university and recently 
worked on a project with the past president 
of the MAA, David Bressoud, looking at ap-
proximately 450 calculus finals across the 
nation. The landscape suggests that calculus 
finals in large public universities, community 
colleges, and liberal arts colleges are largely 
procedural, with less than 15% word problems, 
less than 15% conceptual in nature.

Studying and Revising Implementation of 
Next Generation Science Standards

• It seems there is a tension between some desire 
to have science among the accountability 

areas and seeing the Next Generation Science 
Standards as an aspirational document with 

plenty of room for experimentation. What are 
your thoughts on that?   • Arthur Camins, Stevens 

Institute of Technology

• We can put our heads together as professionals 
and come up with a good first draft of some-

thing as complex as performance expectations 
with three dimensions, but in my mind this has 

to be a design-based implementation study. 
This is going to be something that has to be 

revisited. In England, every five years there is a 
window in which curriculum, materials, and as-
sessments are up for review and revision. Once 
that window goes by, you live with the results 

for another five years and then the window 
opens again. We need to think hard about a 

model like that. I believe the idea of a commit-
tee that would study this whole process down 

the road was part of the rhetoric of the original 
framework meetings. That has to happen, but 
it can’t entail just one NSF grant, it is a prob-
lem that we all have to own as we look at the 

implementation of this and what seems to work.  
• Richard Duschl
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I worry about the way forward in universities, 
the cultural practices regarding how faculty 
are evaluated, and the nature of the curricu-
lum that we’ve grown accustomed to. How do 
you see the way forward in beginning to make 
these shifts we so desperately need in our 
colleges and universities across the nation so 
that we nurture the good thinkers who will be 
emerging from the MSP projects?   
• Conference Participant

• One of the exciting opportunities I am seeing 
now is that the math community is working 
with the science and engineering communi-
ties. They are all trying to figure out what 
the evidence is and how they can share those 
practices, and some really promising things 
are happening in terms of changing the cul-
ture of universities. The American Association 
of Universities has a plan in place and almost 
$5 million from the Helmsley Trust to work 
with their institutions on a number of pilots 
that begin to look at university culture. At 
the University System of Maryland, Chancel-
lor William E. (“Brit”) Kirwan is setting up a 
Center for Academic Transformation to work 
on changing the whole system. At the Univer-
sity of Colorado at Boulder and the University 
of British Columbia, there has been a science-
engineering-math-wide transition to find ways 
to support faculty, bringing in postdocs and 
helping them work with faculty to change the 
teaching practice. 

I would encourage you to keep your eyes 
on the horizon. In my division there is going 
to be a solicitation called WIDER (Widening 
Implementation and Demonstration of Evi-
dence-based Reforms). The first round came 
out last summer and there was an over-
whelming response from the community. It is 
specifically designed to implement institution-
wide transformation.

At the Association of Public and Land-grant 
Universities there is something called the 
Science and Math Teacher Imperative. They 
have been working through colleges of educa-
tion and then through colleges of science and 
engineering to figure out how they can better 
partner to change the way they are teaching 
and to change the learning experiences of un-
dergraduates, particularly future teachers. 

I could keep going, but I am going to stop 
there. I want to overwhelm you with the num-
ber of encouraging responses. We have a ways 
to go, but what is exciting is that these efforts 
are being launched. Universities are trying to 
figure this out and societies and funding agen-
cies are stepping up to the plate, and I think 
we have reason to be encouraged.   • Susan 

Singer 

    

Susan Singer and Richard Duschl fielding questions

More Encouraging Examples

• At the University of Oklahoma this summer, Kel-
vin Droegemeier, the Vice President of Research, 
officially launched a grassroots-up and top-down 
effort across the university to find ways to ef-
fectively empower faculty and upgrade teaching 
practices.

• PULSE (Partnership for Undergraduate Life 
Sciences), a fellowship program to foster 
widespread, systemic change, is an initiative 
supported by NIH, NSF, and the Howard Hughes 
Medical Institute in what may be their first-ever 
joint effort.    • Susan Singer
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Envisioning STEM Education:
Vision and Priorities

Bill and Melinda Gates Foundation
Ed Dieterle

Ed Dieterle opens with a brief summary of the 
Gates Foundation’s three strategy areas. The 
first is global development, with a priority on 
improving agriculture in the developing world. 
The second area, which also occurs overseas, 
focuses on harnessing science and technology 
for global health, primarily vaccines and medi-
cines. 

The U.S. program has one major focus, edu-
cation, which is split among K-12 and higher 
education. The foundation’s singular goal in 
the college-ready strategy targets the class of 
2025, which began kindergarten this year. The 
interest is in  having this class graduate in 2025 
college-ready, without the need for any remedi-

PANEL OF FUNDERS IN STEM EDUCATION

 Original PowerPoint slides as well as a video of 
this presentation, including an introduction by 

Lance Perez, may be found at: 

http://hub.mspnet.org/index.cfm/msp_conf_2013

Panel Participants

Paul LeMahieu
Senior Vice President, Programs and Administration,
Carnegie Foundation

Ed Dieterle
Senior Program Officer for Research,
Bill and Melinda Gates Foundation

Paula Golden
Director of Community Affairs, Broadcom;
Executive Director, Broadcom Foundation

Moderator

Lance Perez
Associate Vice Chancellor, Academic Affairs,
University of Nebraska-Lincoln

From left: Lance Perez, Paula Golden,
Paul LeMahieu, Ed Dieterle

ation to succeed in the transition to secondary 
education. Woven through this strategy are four 
values: optimism, collaboration, rigor, and in-
novation.

However, Dieterle notes, “We are impatient 
optimists. We want everything done tomor-
row. However we are also realists.” Regarding 
optimism, one strategy area in which the Foun-
dation is interested in investing is personalized 
learning, and those working in STEM are en-
couraged to consider how their work addresses 
this area. The class of 2025 has about 13 years 
of instruction ahead of them, which Dieterle 
calculates out to about one million instructional 
minutes. Are those minutes being used as wisely 
as possible for all 65 million students engaged 
in U.S. K-12 public education? That is the 
foundation’s ambitious goal.

Regarding collaboration, an African proverb 
written on the walls of the foundation says, “If 
you want to run fast, run alone, but if you want 
to run far, run together.” Gates Foundation 
program officers are asked to think about whom 
to partner with if and when they are ready to 
make an investment. Also relevant to collabora-
tion is an investment that cuts across multiple 
organizations, Dieterle notes, that of building 
the field of data scientists. This is a group of 
people with advanced analytic skills who are 
capable of making meaning of extraordinarily 
large amounts of data that are likely to be gen-

http://hub.mspnet.org/index.cfm/msp_conf_2013
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From left: Paul LeMahieu, Ed Dieterle

Common Themes

Each of these funding organizations has distinct 
goals and methods, but all seek to profoundly 
improve K through 12 education in the United 
States. Underlying these distinct efforts are some 
common themes: Partnership is important; they 
build on evidence-based results; they recognize 
the paramount role of quality teachers. These are 
themes that resonate with the MSP and with this 
Learning Network Conference.  • Lance Perez 

erate by the many types of learning innovations 
developed by the people at this conference, 
Dieterle elaborates. This is seen as an oppor-
tunity but unless proactive steps are taken, we 
will likely not have the people capable of mak-
ing meaning of this data. The Gates Foundation 
has reached out to and begun working with the 
MacArthur Foundation and the National Acad-
emy of Education on this issue.

With regard to rigor, the goal is to understand 
and learn from each investment. “If something 
isn’t measurable, malleable, or actionable, 
we are probably not going to fund it,” Dieterle 
explains. He offers a specific example from the 
foundation’s portfolio, that of blended learning, 
the idea of part of the instructional experience 
being mediated through face-to-face opportuni-
ties and part through technology. As part of a 
research study, the foundation has funded ap-
proximately 30 different blended models. 

The schools engaged in these models are not 
being told what to do, but the evaluation ef-
fort has three different priorities: giving good, 
formative feedback to grantees; trying to 
understand what they are doing within their 
schools, so they can be partnered with others 
trying similar things; and comparing particular 
blended models (e.g., perhaps to a school down 
the street serving similar students). “Ultimately 
what we are interested in is trying to deter-
mine if a blended learning model or some other 
innovative model is consistently outperforming 
other models,” Dieterle explains. “Once we’ve 
made that determination we will likely do a 

deeper dive into how that school operates and 
share those lessons learned.”

Lastly there is innovation. It takes more than 
creativity and invention to create something 
truly innovative, Dieterle observes. One of the 
largest investments the foundation has made 
recently is in its Shared Learning Infrastructure, 
which is an open source cyberinfrastructure. 
This provides the “tubes and pipes” that al-
low information and data to be shared across 
schools, districts, states, and the country. 
Currently there are about nine states and a 
half-million students on board. This has evolved 
into the Shared Learning Collaborative and 
included the efforts of the Carnegie Foundation 
as well as the Council of Chief State School Offi-
cers. At the SxSWedu Conference this year they 
will be announcing the creation of a not-for-
profit company called InBloom, which will be 
spun-off from the foundation to make this open 
source cyberinfrastructure a reality. 

Broadcom Foundation
Paula Golden

Paula Golden explains that while the Broadcom 
Foundation is a relative newcomer, it offers an 
example of what corporations should be do-
ing to move forward as federal dollars become 
less available. Referring to the preceding NSF 
presentation, Golden notes that Duschl and 
Singer’s account of dynamic shifts in how we 
view outcomes in educational endeavors in K-16 
is paralleled by a similar shift in the funding world.
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Paula Golden

When Broadcom started its foundation just 
three years ago, they made a decision Golden 
believes is typical of what is going on in the 
private sector. That is, the recognition that the 
foundation cannot solve all of the problems. 
As a result, the foundation is trying to expend 
available funds wisely and develop a niche in 
which to expend those funds. This is combined 
in a very sophisticated way, Golden notes, with 
the human capital Broadcom has to offer, which 
consists of over 12,000 employees worldwide, 
8,000 of them in the United States, many of 
them Ph.D.s, to impact STEM learning.

In the STEM education area, the focus is on 
middle school. “We are taking the view that 
if we lose them, we’ll never get them back 
again,” Golden explains. “Our singular mantra 
is, ‘Keep kids in middle school interested in 
science and math into high school so that they 
may have a shot at those sixteen years of learn-
ing.” We know that we lose the underserved, 
we lose young men, and we lose young women 
for all kinds of reasons, Golden observes. The 
goal with the Broadcom MASTERS (Math, Ap-
plied Science, Technology, and Engineering for 
Rising Stars) program is to keep kids in middle 
school inspired by letting them find a singular, 
personal passion to which they then apply the 
scientific method or the engineering process. 
The program is based in D.C. in partnership 
with Society for Science & the Public, which has 
been publishing Science News since 1921.

What used to be the Westinghouse Talent 
Search  is now the Intel International Science 

and Engineering Fair, and Broadcom MASTERS 
takes ten percent of the kids who take part in 
the regional and state competitions around the 
United States as Broadcom MASTERS nominees. 
The application process is designed to give 
every applicant an “Aha!” moment, not just the 
winners, Golden explains. The overarching goal 
is to have every student who does a science 
project understand that using the applied math 
and science they’ve learned in school is going 
to lead them to a career they love. 

Carnegie Foundation
Paul LeMahieu

Paul LeMahieu explains that the work of the 
Carnegie Foundation is to try to reconceive 
the education, research, and development 
enterprise, such that it can focus on the real 
problems of practice and provide knowledge 
that contributes to and can drive the improve-
ment of that practice more meaningfully than 
do the major models of research currently 
available. “In other words,” he explains, “we 
are trying to learn our way into and develop a 
sort of third way of thinking about research.”

The hope is to figure out what it would mean 
for the world of education to have an “improve-
ment infrastructure.” At present, he observes, 
we do not have a science or an infrastructure 
that supports improvement, and certainly not 
as it applies to day-to-day practice. Another 
way of thinking about this, LeMahieu suggests, 
is that the Carnegie Foundation is aspiring to 
figure out how to get very complex ideas like 



43Implementation:
From Vision to Impact

Paul LeMahieu

those that animate the MSP projects into prac-
tice, reliably and at scale. How can we move 
from fidelity of implementation, if by “fidel-
ity” you mean following instructions and doing 
things as dictated by those instructions, to 
integrity of implementation? “Integrity of im-
plementation” means understanding the ideas 
that animate a program deeply and well, adapt-
ing them appropriately for local expression, 
and testing what is being done to make sure the 
practice is effective, LeMahieu explains.

In order to do this, the Carnegie Foundation is 
integrating two large sets of ideas. The first in-
volves the rudiments of improvement science as 
studied, written about and practiced in a num-
ber of fields of business and industry, notably 
in the technology and software development 
industries, but more recently in healthcare. 
Colleagues at the Institute for Healthcare 
Improvement are collaborating to help adapt 
some of these ideas based on almost 25 years of 
success in using them in their field.

The second set of ideas is the power of net-
works, what Michael Nielson has referred to 
as “networked science,” to accelerate the 
foundation’s capacity for learning and to accel-
erate the spread of ideas. Carnegie works with 
Networked Improvement Communities (NICs), 
which are scientific learning communities with 
four defining and distinct characteristics. First, 
they are focused on a well-specified and com-
mon aim. “Well-specified” means measurable 
and specific both with respect to the level of 
performance and the time at which that per-

formance will be delivered. “As we say often, 
‘better’ is not a number and ‘soon’ is not a 
time,” LeMahieu observes.

The second defining characteristic is that they 
are guided by a deep understanding of the 
problem and the system that produces it. The 
third is that they are disciplined by the applica-
tion and rigor of improvement science. Last, 
they are networked together to accelerate both 
the production of knowledge that can improve 
practice as well as the spread of ideas. 

Two NICs are up and operating. One focuses 
on developmental mathematics at the com-
munity college level. The second focuses on 
the problem of learning to teach, both for new 
teachers and, with the advent of Common Core 
State Standards and Next Generation Standards, 
learning to teach using the ambitious forms of 
instruction these new standards imply.

In addressing what has been learned, LeMahieu 
reviews six principles that animate all of this 
work. “It is our hope that by doing all of this we 
will offer a third way, a way that builds on but 
is different from more fundamental, constituted 
social science research, and also one that is dif-
ferent from communities of practice or action 
research, with their emphasis on private learn-
ing and sharing,” LeMahieu explains. “We hope 
to be able to produce knowledge that has legs 
and in fact transfers from place to place and 
setting to setting.”

In doing this, Carnegie attempts to foster a di-
verse colleagueship that includes academics and 

1. Work must be problem-centered and user-
focused. Richer understanding and the 
ability to advance improvement comes 
from working close to the shop floor.

2. Variation in performance (whether imple-
mentation across sites or outcomes across 
populations) is the problem that has to be 
solved.

3. You have to be able to see the system in 
order to improve it.

4. You cannot improve at scale what you can-
not measure.

5. We accelerate improvement by embracing 
the principles, methodologies and tech-
niques of improvement science.

6. We accelerate improvement by tapping 
into networks.
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practitioners. “In almost forty years of doing 
this kind of research I have never encountered 
an approach that privileges and honors both 
practical knowledge and scholarly knowledge in 
equal parts as folks work together to improve 
practice,” LeMahieu observes. “These folks are 
engaged in systematic, clinical inquiry about 
the implementation of complex ideas and the 
improvement of practice.”

Questions and Answers

ACCOUNTABILITY AND MEASUREMENT:
PREDICTIONS AND HOPES

Improvement Science v. 
Firing Your Way to Improvement

• We believe that accountability is important 
and, when handled well, serves a very neces-
sary function. We do not believe you can fire 
your way to the improvement of this system. 
You can imagine or pretend that we have a 
perfect measurement system (which the MET 
study convinces us we do not have) and the 
analytics to go with it. If you take as input 
the number of teachers you honestly think are 
below some line and speculate that we have a 
methodology for both finding them and iden-
tifying them analytically, and you take them 
and their students out of the system, your 
actual impact on the system’s performance is 
miniscule.

We cannot fire our way to a better system. 
The ideas of what we think of as improvement 

science is what you have to do—ideas of how 
to generate information that actually can im-
prove practice and support teachers in their 
efforts to improve practice. Improvement sci-
ence permits the prototyping of change ideas, 
testing, refining, advancing the ones that can 
secure a warrant that they might be improve-
ments, and testing them in a broader context, 
etc. In order to innovate, you have to test 
ideas in a place and in a way that the stakes 
are not so high that they are not allowed to 
fail. An improvement-oriented context is the 
only place where this can be done, and this 
sort of innovation is the only thing that will 
actually move us towards a system that per-
forms better.  • Paul LeMahieu

Teacher Prep and Formal-Informal Models

• A lot of us have come to realize that culture-
based learning is part of what we have to do. 
Some of the burdens that are put on teachers 
around the nation to create uniformity have 
taken them away from the task at hand. We 
also, particularly in K-8, have science- and 
math-phobic teachers. Hopefully, colleges 
and state universities are going to retool how 
those folks come into the system.

If I were to pick something I think is impor-
tant in long-term measurement, it would turn 
around the word “partnership,” and systems 
taking into account both formal and informal 
learning space partnerships. Broadcom is 
doing a lot of experimentation in afterschool 
and blending that into school-based programs 

Question: 
Audit Culture v. Formative Assessment?

• What are your predictions and hopes about 
accountability and measurement? We have 
been living in a high stakes accountability 
culture, an “audit culture.” Some think 
that’s a good idea that needs to be 
tweaked, others think it has had some ugly, 
unintended consequences. If improvement 
science looks something like design, 
test, measure, redesign, and repeat the 
cycle, how can we get closer to formative 
assessment as part of the continuing 
sequence of improvement? How can we get 
at assessment that is not chilling to the 
teacher-student relationship, narrowing of 
the curriculum, narrowing of the pedagogy, 
all of the worst things we fear about 
high-stakes assessment?   • Conference 

participant
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where teachers are beleaguered.

Overall, it is not going to be about throwing 
more paperwork at teachers or about uniform 
assessments. It is going to be about good 
modeling and providing tools for teachers, 
afterschool professionals, and others to come 
together around these larger concepts of 
learning espoused during the NSF presentation 
today.  • Paula Golden 

MET, Stealth Assessment

• Regarding the Measures of Effective Teaching 
(MET) program, it wasn’t long ago that 99.96% 
of teachers within the LA Unified School Dis-
trict were labeled effective. Out of the .04% 
of teachers labeled ineffective, about half 
had students who over-performed and half 
had those who under-performed. This means 
the LA school system only had .02% accuracy 
in labeling ineffective teachers. MET was pri-
marily a research study to look at promising 
ways to begin to quantify and come to conclu-
sions around measuring effective teaching.

In Bill Gates’s annual letter, of all the things 
he could pick to call out, he chose measure-
ment. Within my new portfolio, all of my 
STEM investments are related to measure-
ment. For example, Val Shute from Florida 
State University is using stealth assessments. 
These are off-the-shelf or open source game 
simulations. There is one called Newton’s 
Playground. As students work to reach a 
particular challenge, the system is mea-
suring three things simultaneously in the 

background. One is along the dimension of 
creativity, one is persistence, and one is on 
physics concepts, not knowledge. This is con-
sidered a very low-stakes assessment, and one 
that gives actionable feedback to teachers 
and students.

In another example, the Gates Foundation 
partnered with Electronic Arts (EA) as well as 
the Institute of Play and ETS to establish the 
Games, Assessment and Innovation Lab about 
six months ago. We are bringing together 
some of the top psychometricians, game de-
signers and researchers to try and instrument 
some of EA’s top-shelf games, such as Sims, 
to develop formative assessments that could 
find their way into the classrooms. We at the 
Gates Foundation are working very hard to 
make sure that assessment and measurement 
is also formative in nature.   • Ed Dieterle

NON-ACADEMIC DIMENSIONS OF LEARNING

Project-based Learning

• Getting kids engaged in project-based learn-
ing, from the minute they can crawl until 
the time they finish college and graduate 
school, is an essential element to ensuring 
that what you end up with is a whole person, 
where those aspects of ultimate innovation 
and creativity are permitted to flower. Much 
of what we are going to achieve in these 
harder-to-measure, but critically important 
developmental processes are going to have to 
be built into project-based learning. This is 

Question: Measurement of
Non-academic Aspects of Learning

• This relates to the continuing theme of 
deriving evidence from measurement and 
using that for improvement. There are a 
variety of non-academic dimensions that we 
know contribute to learning, such as persis-
tence, flexibility, and so on. What are your 
perspectives on how the science of mea-
surement and improvement, with respect 
to those, play into an overall improvement 
strategy? Does the current emphasis on 
the narrow band of what we know under-
mine those equally important aspects that 
contribute to learning?   • Arthur Camins, 

Stevens Institute of Technology
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why we are experimenting with formal-infor-
mal partnerships, which we see as essential 
to those kinds of outcomes. How we go about 
measuring this I leave to my colleagues.
• Paula Golden

Measurement for Improvement: Productive 
Persistence and Teacher-on-Track Survey

• In our work we spend a fair amount of time 
actually thinking about the purposes of mea-

Better Understanding of How to Measure Non-Cognitive Factors

surement and the nature of measurement 
that fits various purposes well. We think about 
measurement for accountability, measure-
ment for improvement, and measurement for 
research as three fairly distinct things. When 
you sit down and plot the critical attributes 
of measurement for each of these purposes, 
you will find that the kind of measurement 
which serves each well—both the nature of 
the measurement and the way in which the 

• When I joined the Gates Foundation, Tom Kane 
asked me to do a quick review of the research 
literature on how engagement was studied in 
education. After reviewing that literature I 
was encouraged to look outside of education in 
other disciplines. I quickly realized if you turn 
to the neuroscientists, the computer scientists, 
the affective engineers, to social psychology, 
each of these communities has different ways of 
thinking about and measuring engagement.

In education, look at some of the larger stud-
ies commissioned by NRC, IES, Mathematica, 
and so forth, and how they have pulled the 
best available studies about how, for example, 
engagement is measured in schools. They are 
based on student self-report. That is not a hor-
rible measure, but we are on thin ice if it is the 
only measure we use to try and understand a 
complex phenomenon. 

Last fall the Gates Foundation held a con-
ference with invitees from many different 
disciplines. They were asked to hold constant 

implementation fidelity or integrity, imagine if 
you were a teacher and got a report at the end 
of the day saying 80% of your students were 
on-task 80% of the time. Or imagine if you were 
a teacher and got a report that said 80% of the 
time your kids were off-task. Armed with that 
information, you would know some changes 
need to happen.

You can also look at the individual student level 
and see that each time this individual sits in 
front of a learning experience that may look 
and feel like a cognitive tutor, they are off-task. 
Then maybe we can draw the conclusion that 
this learning innovation is not right for this kid. 
No learning innovation works equally well for all 
kids unless it is a bad one, and then it doesn’t 
work for anybody. Moving into the 21st cen-
tury, we need to understand not what works on 
average, but what works for whom, under what 
conditions, and to what extent. We will only get 
there by better understanding how to measure 
non-cognitive factors.  • Ed Dieterle

the phenomena of interest. We picked tenacity and 
academic engagement. We asked these scientists 
from different communities to talk about how 
they measure tenacity and academic engagement, 
to identify the strengths and limitations of that 
technique, and to spell out a case study of how the 
technique was utilized and what they learned.

If we are going to systematically advance our 
understanding of noncognitive factors as they 
relate to education in the United States today, that 
probably won’t be because we are making program 
investments. It will be because we are making 
measurement investments that can hold up student 
self-report in relation to something like Val Shute’s 
stealth assessments or something that comes from 
log file analysis.

As one final example Ryan Baker, from Columbia 
University, was a Gates Foundation grantee. He 
did his initial studies with cognitive tutors and was 
able to make the determination of the extent to 
which the students were on-task or off-task. Is that 
engagement? Not really, but when we talk about 
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Conference participants submitting questions

measurement is used—tends to fairly differ-
ent, one from the other. 

Lately we have been leaning more toward 
measurement for improvement. There are 
two very quick examples of this in our com-
munity college work that are very much in 
line with the question. As part of the commu-
nity college program we have been working 
on something called “productive persis-
tence,” roughly defined as will coupled with 
strategies. We are building practical measures 
whereby students’ productive persistence is 
measured frequently, with information fed 
back to faculty. Instead of doing this just 
once, we try to do it every four weeks.

A second example is that of a teacher-
on-track survey in our other Networked 
Improvement Community, the issue of teacher 
retention and whether it is possible to know 
who is at risk of leaving the profession at a 
point in time at which some form of interven-
tion or reaching out to them might make a 
difference. We have been building a teacher-
on-track measure to know what the mental 
state and other conditions of faculty are as 

they go through their first two or three years. 
Again, this is measured frequently throughout 
the year to track their state.  • Paul LeMahieu

MEASURING TEACHER EFFECTIVENESS

Revisiting MET

• I’ll start with Measures of Effective Teaching 
(MET). The idea was to utilize the best avail-
able instruments and as researchers in the 
room realize, you have to make design deci-
sions. My former boss, a professor at Harvard 
University named Tom Kane, worked with 
many in the field to come up with measures 
that were chosen for this research study. But 
please remember that MET was a research 
study to begin to answer the question of 
whether it is possible to start making the 
measures. 

We utilized student achievement records. We 
also used a survey developed by Ron Ferguson 
that surveyed students. We didn’t ask whether 
they liked a teacher, we asked: Does your 
teacher use time well? Do you get thought-
ful feedback? We also used observations that 

Question: Measurement of
Non-academic Aspects of Learning

• Earlier, Ed said that the effectiveness of the 
teacher is based on student achievement. 
What do you look at to measure student 
achievement and how that relates to teach-
er effectiveness? Assessments measure a 
student’s ability to recall content, not how 
well the teacher may have delivered infor-
mation to them. Also, Ed mentioned the 
frequency of a student being on-task and 
off-task. It would be wonderful if teachers 
had a data cruncher in their classroom that 
could tell them that, because effectiveness 
in a teacher is also related to their abil-
ity to adjust during a lesson. What would 
measure that?  • Conference participant from 

the public schools
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involved wheeling in cameras that would 
record classrooms. Teachers would have the 
ability to turn on the cameras, one pointed 
at the teacher and the other at the class. We 
had an army tracking and scoring all of these 
observations. This was not with the intention 
of the foundation saying this teachers should 
be hired or fired, but rather saying this is the 
kind of score that could be connected with 
this teacher, and hopefully deriving different 
practices and behaviors that could help that 
teacher get better. 

What will states and districts do with the 
findings from the MET study? We see that as a 
political issue. We feel we worked very hard 
with over 3,000 teachers and 100,000 kids 
across a three-year period to try and shed 
light on what teacher evaluation was (which in 
many places was a rubber stamp), and move 
that toward a place where it does have some 
rigor behind it. • Ed Dieterle

Measuring Teacher Effectiveness
for Improvement

• If we want to measure effective teaching, we 
do need to reach beyond one singular outcome 
measure alone in order to do so. MET starts to 
open up the door by teaching us about obser-
vation systems and how they relate to teacher 
performance and so on, but there is another 
part to the question that I want to underscore 
at the risk of being slightly repetitious. That 
is, if you are thinking about measurement for 
improvement purposes you are thinking about, 

in some ways, fairly dramatically different 
forms, logistics, applications, etc., of the use 
of measurement and measurement informa-
tion. Notably, how frequently you get the 
information and whether or not the informa-
tion is detailed and linked to actionable steps 
one could take in responding. These are all 
concerns that accountability systems need not 
concern themselves with. Good measurement 
for improvement has to or it can’t possibly 
contribute to improvement.  • Paul LeMahieu

Tools to Enhance Teacher-Student Learning & 
A Shifting View of Student Achievement

• I was struck by the way this question was pos-
ited. This may be the place where two things 
are going to converge pretty quickly, we hope, 
though there are places in the country where 
they will not. The use of technology in the 
classroom and empowering teachers to use 
that technology can be a powerful tool in 
helping teachers be at their best and engage 
kids while also creating measurement oppor-
tunities that allow teachers to reflect, learn, 
and grow as educators. 

Another aspect of this is that beyond provid-
ing people with basic tools, we need to get 
past the point  of asking about the outcome 
of education and instead ask about the nature 
of the person we are educating. I think there 
is a real shift away from asking whether a 
student has achieved certain goals, to instead 
asking whether we are turning out people who 
can think and act independently and grow on 

Measuring Student Non-Cognitive 
Achievement: On- and Off-Track Behavior

• The second part of this question regarding 
on- and off-track behavior is tough as nails. The 

reason they’re called non-cognitive factors is 
because they are so hard to measure. We are 

looking into a variety of promising techniques, 
with the hope that they can inform and po-
tentially become something that can scale. 

One that looks promising is the work by Ryan 
Baker, in which he looks at the log files that 
are generated by activity inside educational 

technologies. In coupling the log files with face-
to-face observation when he is conducting his 

studies, Ryan is capable of making models that 
make a probability guess of whether or not you 

are on or off task. It is not something one would 
ever hope to use for high stakes, but rather to 

give more feedback to the teacher, and also the 
student, to improve the teacher and learning 

relationship.   • Ed Dieterle
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Paula Golden and Paul LeMahieu

their own outside the classroom. That is why 
“partnership” is such an important word for 
me, particularly in supporting teachers and 
providing them the tools they need to get to 
that point with students. • Paula Golden

MEASURING HIGH-QUALITY TEACHING
See question in sidebar.

Time for Give and Take

• I would say one thing: time. One of the great 
challenges for universities and school districts 
is to re-evaluate what learning is, and look 
at the time that teachers have to teach, and 
open up the time given to those very impor-
tant moments of give-and-take that we have 
built out of the system for the last fifty years.    
• Paula Golden

Improvement Research: Do No Harm

• I’m going to use this as a teachable moment 
to make a closely related point, which again 
has to do with the nature of improvement 
research and improvement science. This ques-
tion heightens the need for this thinking in 
our research work. When you undertake to 
warrant something as an improvement, there 
are three parts to the logic, or three ques-
tions that have to be asked and answered. 
The first is, you have to know that whatever 
you were proposing to test, whatever process 
you are changing or implementing, whatever 
it is you said you were going to do, you in fact 

did. In improvement science that is measured 
by looking at what are called “process mea-
sures.” 

You also need to know what the impact of 
doing that was, and there are a whole host 
of things that could be proposed as outcome 
measures. That is the second part to the logic, 
and I will point out that randomized controlled 
trials stop right there. That is what they want 
to know: fidelity of implementation and im-
pact under controlled conditions.

In order to know whether something is actually 
an improvement, there is something else you 
need to know. That is, you need to know that 
you did no harm to anything else. It certainly 
shouldn’t be called an improvement unless 
that is also true. One thing we know is that 
the optimization of any single process very of-
ten redounds to the detriment of the rest of a 
complex system. In improvement work we also 
look at what are called “balancing measures” 
to know whether or not the change is in fact 
an improvement because impact alone can’t 
be enough.

The reason I am using this question to talk 
about that is because some of the other things 
in our world would be very likely balancing 
measures. You need to know that in the focus 
on one thing or another, you are not caus-
ing harm with respect to some of those key 
attributes of teacher performance.    • Paul 

LeMahieu

Question: 
Measuring the Quality of Teaching
• There is an added dimension to measuring 

teacher quality that hasn’t been addressed. 
That is the dimension of quality of discourse 
in the classroom, coherence of ideas, sen-
sitivity to students’ thinking and identities, 
ways in which teachers actually connect 
students to ideas and content. You could 
make the argument that it is extremely 
important to mention high-quality teaching, 
and I haven’t heard that addressed. Most 
of what I’ve heard has to do with perfor-
mance. How would you propose to measure 
things like quality of discourse, soundness 
of ideas, and attention to student thinking?   
• Patrick Thompson, Arizona State University
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Time for Give and Take

• The Bill and Melinda Gates Foundation just 
released an RFP, which is unusual since most 
grants are developed in concert with potential 
grantees. It is the Literacy Courseware Chal-
lenge, something many in the STEM field can 
get behind, since many of the language arts 
standards in the Common Core have a home 
inside the work that happens inside science 
classrooms.

How can we get to the quality of discourse 
in relation to technology and measurement? 
There are at least three evolutionary stages 
with regard to education technologies, and I 
will map them back to writing and also give 
examples from STEM. There is the analog 
world, where we use a paper and pencil to 
write. This is great because it rarely crashes 
and is relatively straightforward. In STEM, you 
might bring your kids into a wet lab to  com-
plete a titration. We do not want to do away 
with the analog world because it works very 
well for many people in many situations.

If we take these analog resources and convert 
them into the digital world, we can say they 
have become digitally reborn. From paper and 
pencil, we are given the word processor and 
can do things much more efficiently and ef-
fectively. In the chemistry lab you can imagine 
a chemistry simulation. Now I can manipulate 
activity that is possible to do in the wet lab 
much more efficiently.

I would argue there is another stage beyond 

that, going from a stage where things are 
digitally reborn to a place where things are 
digitally born. This means starting from the 
very beginning in the cyberinfrastructure. If 
we wanted to birth something into this space, 
what would it do? In terms of reading and 
writing, that means things like wikis. I look at 
an interface, type things into it, and not only 
is it helping to support my activity, but each 
keystroke is developing a digital artifact that 
can be stitched together with my other activi-
ties to begin to understand more about who I 
am as a writer. 

In STEM there are many at this conference 
who have done work in this space. From Ari-
zona State University, professors Sasha Barab 
and Brian Nelson have done work on SAVE Sci-
ence and Quest Atlantis. There is Chris Dede 
from Harvard University and his work on River 
City and virtual performance assessment.

When we think about digitally born resources 
that are digitally connected and digitally 
networked, and about creating log files that 
are easily extracted for analysis, and one is 
capable of connecting that to the wholistic 
artifact that one has developed, then we are 
in a place where we can get at some of these 
very complex, high-level ideas like discourse. 
We can begin to legitimately talk about 
measuring them beyond just a few people 
here and there, and elevating them to a place 
where it is something that can be scaled.  • Ed 

Dieterle

Conference participants submitting questions
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Kathleen Bergin
Program Director, National Science Foundation

Kathleen Bergin shares a question she has 
frequently been asked: When is the next MSP 
solicitation? At this point, that is unknown. 
However, NSF has on hand another set of pro-
posals that will be reviewed in the future, and 
a set of partnerships will be joining the MSP 
program, stepping up to build on this work and 
learn from and with existing MSP projects and 
make their own contribution.

In addition, Bergin reports, the next solicita-
tion supporting this kind of work will most likely 
come out towards the end of 2013 into 2014. 
Based on the current budget, after this 2013 
round there will be a little lag time before the 
next funding cycle is possible. Bergin also offers 
the reminder that in the federal government, a 
solicitation is out on the street for 90 days be-
fore anyone has to respond, which offers some 
sense of the timeline.

In the interim, the National Science Foundation 
will be building upon the types of things Susan 
Singer and Richard Duschl talked about during 
the NSF panel. During that panel, conference 

MSP IN 2013+

Capitalizing on Conference 
Networking and Learning 

Kathleen Bergin encourages participants 
to take what has been learned at this LNC 
forward by responding to and following-up 
on the following questions:

• List at least two MSP projects you con-
nected with during the conference that you 
hadn’t been connected to before.

• Record at least one thing you learned from 
another project or from a presenter in 
plenary sessions. 

• Identify at least one action you intend to 
take within the next ten days as a result of 
the work at this conference. 

participants were alerted to things all in the 
MSP need to pay attention to. The good news, 
Bergin observes, is that much of the MSP work is 
already contributing to and part of the kinds of 
efforts Singer and Duschl described.

“Don’t limit yourselves to waiting for the next 
MSP solicitation,” Bergin advises. “There are 
other opportunities.” Those include WIDER, 
which Susan Singer mentioned, which looks at 
putting what has been learned from evidence-
based reform into widespread implementation. 
A new solicitation will be coming out that fo-
cuses on transforming undergraduate education 
in STEM.

Bergin notes, “The state of the Math and Sci-
ence Partnership is very, very, strong, and we 
still have much to learn from you.” She leaves 
participations with an action-based exercise 
that encourages them to reflect and follow-up 
on what they’ve experienced at this Learning 
Network Conference. “You are all lifesavers,” 
Bergin says in closing. “Every single day you and 
every person you touch in this work have the 
opportunity to be a lifesaver. That is exactly the 
job that we are in, so keep that in mind.”     


