
	  
	  

Awardee-Led Sessions 2 - Summaries 
Tuesday, February 12, 2013 

9:15 a.m. – 10:45 a.m. 
 

   

Breakout Room 2 
Learning to Measure Our Impact: Mathematical Habits of Mind  
Learning to Measure Our Impact: Focus on Mathematics  
Sarah Sword, Focus on Mathematics, Phase II: Learning Cultures for High Student Achievement 

3 

Summary: Focus on Mathematics is a targeted MSP funded by the National Science Foundation since 2003. As part of this work, 
we are developing a research program with the goal of understanding the connections between secondary teachers' mathematical 
habits of mind (MHoM) and students' mathematical understanding and achievement. We are developing tools to study the 
question: What are the MHoM that high school teachers use in their professional lives and how can we measure them? In this 
feedback session, we will share preliminary versions of our observation protocol and sample items from a paper and pencil 
assessment of MHoM. We will also share our working definition of MHoM. 

 
Breakout Room 3 
Science Classroom Observation Protocols 
Creating Coherence: How Developing an Observation Protocol Clarified and Aligned Our Thinking  
Abigail Jurist Levy, Boston Energy in Science Teaching (BEST) 

3 

Summary: The NRC’s Frameworks requires educators to rethink instruction and professional development using the lens of 
crosscutting concepts. The Boston Energy in Science Teaching project initiated a study of professional development and its impact 
on instruction and student learning using the cross-cutting concept of energy. The project team developed an observation protocol 
to document teachers’ integration of energy concepts into their instruction, as well as missed opportunities. The development 
process revealed larger issues around language, depth and breadth of shared understandings relating to the concept of energy and 
how to teach it. This presentation will discuss how lessons learned shaped the protocol, clarified our thinking, and how they may 
help future efforts to incorporate other crosscutting concepts into instruction. 

From Vision Building to Implementation to Evaluation: The Many Uses of a Classroom Observation 
Protocol  
Eric Banilower, AIM: K-8 Science  

3 

Summary: AIM has developed a new classroom observation protocol based on the research presented in How People Learn for 
examining student opportunity to learn in science instruction. This session will introduce participants to the protocol and discuss 
how using such a protocol could help a project throughout its life cycle: from developing a common vision of effective instruction, 
to examining how teachers translate what they learn in professional development to the classroom (so mid-course adjustments to 
PD can be made), to examining impacts of the project on student opportunity to learn important science content. 
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Breakout Room 4 
New Strategies for Underserved Populations:  College Dual-enrollment, Earlygrades Family Outreach 
Connecting Schools, Families and Community: Development and Implementation of Outreach Materials 
and Events Focused on Family Engagement  
Lacey Strickler-Eppard, NURTURES (Networking Urban Resources with Teachers and University to 
enRich Early Childhood Science) 

3 

Summary: Our theory of change argues that young (PreK-3rd grade) children will learn core science concepts if they interact with 
teachers, family members and community partners during (1) Exploration of science through investigations (science and 
engineering practices), (2) Discussion that facilitates literacy skills and discourse competencies and (3) activities and interactions 
that make Thinking visible. This feedback session is focused on the development and early implementation of the outreach 
components of the project. Take home family packs and learning experiences were developed to follow a learning progression of 
science content and practices to build upon each experience and strategies to encourage discourse among family members. Our 
discussion will focus on the development, implementation and the artifacts produced from initial outreach components. 

The Impact of Different Early-College/Dual-Enrollment Programs on Minority Student Persistence in 
Science Disciplines  
David May, Minority Student Pipeline MSP – (MSP)2 

3 

Summary: In the United States, minorities are generally underrepresented in the STEM fields. There is considerable evidence that 
minority students benefit from early exposure to college-credit courses while in high school. In an effort to ameliorate the 
representation gap in the sciences, our MSP has implemented multiple early-college/dual-enrollment courses for high-school 
students, following different instructional models. One program is a full-time, residential, summer program, and the other is a 
school-year program with single courses that take place in the high schools. This ongoing study employs mixed methods to 
determine the effects of these different dual-enrollment programs on students’ persistence in college and choice of major. Newly 
available data on college attendance patterns for student participants will be shared. 

	   	  
Breakout Room 5 
Powerful Courses for High School: Engineering and Computational Thinking 
Teaching Computational Thinking through Mobilize and the New Big Data Explosion  
Jane Margolis, MOBILIZE: Mobilizing for Innovative Computer Science Teaching and Learning 

1 

Summary: At the outset of Mobilize, “Big Data” had not yet exploded into the public realm.  The new Mathematics Common 
Core and Next Generation Science Standards did not exist. We have embraced these developments as a key opportunity to 
introduce Computational Thinking (CT) through participatory sensing to math and science students and teachers. We have 
developed 1) an Introduction to Data Science curriculum, and 2) CT lessons for mathematics (Algebra I) and science (Biology) 
instruction.  Both are dependent upon teachers engaging their students critically with data.  Our biggest challenge is to develop 
teacher professional development and support systems that deepen content and pedagogy knowledge for inquiry and equitable 
teaching of these topics. 

Engineer Your World: Formative Evaluation of a Project-Based High School Curriculum  
Ruth Anderson, UTeachEngineering  

3 
Summary: UTeachEngineering is expanding the national network of high schools offering its project-based engineering design 
and problem solving course, Engineer Your World. To inform the evolution and continuous improvement of the Engineer Your 
World curriculum, UTeachEngineering has commissioned an external evaluation. This will include an expert panel review to 
address the quality of the intended and enacted curriculum. Questions to be addressed in this interactive session include: (1) What 
are the essential components of the curriculum that experts should have at hand in order to provide meaningful formative 
feedback?; and (2) What kind of information would high school administrators and teachers need to have in order to determine 
whether Engineer Your World is appropriate for their school? 
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Breakout Room 7 
Evaluating Teacher Leadership and Creating Communities of Learners in Middle/High School Math 
The New Type of PLC - a CCOL  
Trey Cox, Promoting Excellence in Arizona Middle School Mathematics 

2 

Summary: There are many different professional development models that are currently referred to as professional learning 
communities. Initiating our project we knew that many of the teachers we would be working with would have prior experiences – 
both positive and negative – with PLCs. Consequently, we chose to define the work we do with teachers outside of the project 
Saturday workshops and summer institutes as Collaborative Community of Learners (CCOLs). By choosing the name CCOL, we 
placed the heaviest emphasis on the notion of being “learners”. Building and supporting learners is the emphasis of our MSP 
including the project leaders, the CCOL facilitators, the participating teachers, the school administrators, the parents and school 
board members, and most importantly the students. 

Using a Retrospective Pretest to Reveal the Effects of a Teacher-Leadership Development Project 
Roger Peach, Mathematics Teacher Transformation Institutes (Lehman College, CUNY) 

3 

Summary: We evaluated a math teacher-leadership development project using a self-report pretest-posttest design including 
retrospective pretest ratings to control for response-shift bias. Math teachers from Cohort 1 took the pretest, posttest and gave 
retrospective pretest ratings. Pretest-posttest comparisons indicated that the project was not generally effective. However, a 
comparison of retrospective pretest ratings with posttest ratings indicated that the project significantly increased leadership 
development generally. Similar results were obtained when we used self-efficacy for teacher leadership as the dependent variable. 
This suggests that project effects were masked when only pretest-posttest comparisons were made. Self-efficacy change was the 
only predictor of increase in teacher-leadership activities. We outline changes in research and project design made for Cohort 2 
based on these findings. 

 
Breakout Room 8 
Tools for Enabling Pedagogically Sound Practice 
Developing a Conceptual Framework for Interdisciplinary Science Inquiry (ISI) 
Xiufeng Liu, Joseph Gardella, and Karen King, UB/BPS Interdisciplinary Science and Engineering 
Partnership 

3 

Summary: The focus of our partnership project is on interdisciplinary science inquiry (ISI). However, data collected during our 
first year implementation suggest that majority of STEM faculty and K-12 science teachers do not have a good understanding of 
ISI. Thus, we undertook to develop a framework that explicitly defines ISI in order to help both university STEM faculty and 
school teachers in their future implementation of ISI. The proposed framework consists of four dimensions including science and 
engineering practices, crosscutting concepts, core disciplinary ideas, and drivers/contexts for interdisciplinary science inquiry. The 
objectives of this session are to share our preliminary framework of ISI and to listen to comments and suggestions to further 
develop this framework. 

Concept Maps for Assessing Teacher Learning and Faculty Professional Development  
Chad Huelsman, CEEMS: Cincinnati Engineering Enhanced Mathematics and Science Program 

3 

Summary: In order to improve the impact of professional development programs for pre and in-service teachers, university STEM 
faculty need to be able to deliver pedagogically sound instruction for teachers. However this is rarely an identified area for research 
and change. In this presentation we share how we used pre and post concepts mapping activities to assess the knowledge 
development of the teachers. We discuss the quantitative scoring system detailed by West et. al. (2000) to analyze the maps and the 
strengths and limitations of this method. Finally we discuss how we used the maps to provide feedback to the faculty on the 
knowledge change of the teachers in the summer session. 
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Breakout Room 9 
Observing & Measuring Learning Environments 
A Research Based Instrument for Observation of Mathematics Classrooms  
Cathy Kinzer, Mathematically Connected Communities- Leadership Institute for Teachers 

3 
Summary: The OLE2 is a classroom observation instrument to document behaviors in K-12 mathematics classrooms that lead to 
effective teaching and learning. It emerged from a need for a valid and useful instrument to use for NSF funded research projects 
studying students’ learning K-8 mathematics classrooms and teaching practices in the Leadership Institute for Teachers (LIFT). 
One goal of the LIFT research project is to study student and teacher classroom interactions and determine their relationships to 
student’s achievement. The OLE2 has four major components broken down into concrete observable actions with exemplars to 
clearly measure each component.  This instrument measures: 1) the teaching of the math 2) the ways students engage in the 
learning experience, and 3) the opportunities that make mathematics understanding accessible for students. The session affords 
opportunities for learning about the instrument’s development and uses and to provide feedback to researchers and developers in 
the Leadership Institute for Teacher project. 

Assessing Students’ Perceptions of Teachers’ Successful Implementation of Project Goals: The 
Development of the SPoTS  
Tara Stevens, West Texas Middle School Mathematics Partnership 

3 

Summary: The WTMSMP’s focus is deepening West Texas teachers’ knowledge of fundamental mathematics.  Because the 
region includes 84,000 square miles, evaluating participants’ classroom integration of WTMSMP content is 
challenging.  Classroom observations of purposely selected participants in the project’s first two years led to concerns, including 
achieving adequate interrater reliability and determining the generalizability of results to participants’ everyday practice.  Due to 
the expansive region, conducting multiple observations was not possible, and a new strategy using student ratings of their teachers’ 
practices was piloted in the third year.  In this presentation, we present the pilot results and seek suggestions for observable teacher 
practices related to teaching mathematics conceptually that could be the basis for additional items for the recently developed 
measure. 

 
Breakout Room 10 
Two Views on MSP Impact in the Classroom:  Poincare and NY ED MSPs 
Impact of Poincaré Mathematics Project on Teacher Instruction  
John Zuman, Poincaré Institute  

3 

Summary: This presentation begins with a brief overview of the Poincaré Mathematics project, with a focus on how this on-line 
targeted MSP institute engages teachers in classroom applications of Algebra concepts and promotes discussion of instructional 
strategies. The presentation will then examine how the on-line course pedagogy has impacted teachers’ instructional strategies. We 
will present results of pre-post and follow-up class observations of the Algebra lessons of 48 teachers who were part of the first 
Poincaré cohort. Findings include impacts on teachers’ questioning, types and extent of student-centered activities and level of 
student engagement. The presentation will examine how long it takes for instructional effects to take hold in teachers’ regular 
classroom practice. Audience participation will be encouraged. 

Rethinking The MSP Innovation and Its Influence on Fair Evaluation of Implementation  
Kathleen Toms, NY ED MSPs  

3 
Summary: Conventional professional development is used to prepare teachers to use a specified innovation, in the form of a 
program, approach or strategy. Most established models of the implementation of innovations also assume a specific program, 
approach or strategy. ESEA Title II, Part B MSP program participants in NY receive instruction in discipline content and 
supporting pedagogic practices and are expected to incorporate this information into their professional practice. In this session an 
evaluator and a project director present their experience in facing the challenges associated with evaluating a program where the 
teachers themselves are the innovation. And to discuss some of the evaluator’s measurement solutions based on the data of nine 
years of MSP evaluation experience involving eleven programs. 
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Breakout Room 11 
Responsive Partnerships: Lessons Learned 
Being Responsive to Partnership Need While Maintaining Fidelity of Implementation  
Blake Decker, College Ready 

1 

Summary: This session describes three implementation adjustments experienced during the life of the College Ready in 
Mathematics and Physics Partnership. In preparation for the Common Core State Standards, all curriculum in the Mathematics 
Master Teacher sequence has been aligned to CCSSM since the initial draft was released. In the Physics Master Teacher sequence, 
two primary changes were made based on partner need: the development of curriculum wrappers for workshop activities and a 
shift to primarily utilizing grade-band groups. A third adjustment has been the expansion of training in developing and facilitating 
Professional Learning Communities. This session will explicate data that indicated these adjustments were merited, as well as how 
changes have enhanced the implementation of College Ready constructs across the Partnership. 

Greater Birmingham Mathematics Partnership – Change in Response to Realities  
John Mayer, Greater Birmingham Mathematics Partnership – Phase II Research 

3 

Summary: At several points toward the conclusion of Phase I and during Phase II, the Greater Birmingham Mathematics 
Partnership (GBMP) had to re-evaluate its implementation strategy in the light of observational data on implementation of 
inquired-based learning (IBL) by teachers in the classroom.  Without this observational data, self-evaluation by teachers of the 
extent of their implementing IBL methods would have been misleading.  Professional Learning Communities  (PLCs) were 
introduced at the end of Phase I, and formed a significant part of the intervention in Phase II, based upon observed and reported 
difficulties with teachers implementing.  Again, based upon observation of PLCs and classroom implementation, PLC meetings 
were more highly structured and a modest amount of classroom coaching was introduced.  There were measurable changes in 
teacher behavior, but not at the level predicted.  The GBMP Theory of Action was confirmed as a set of necessary conditions for 
changing teacher behavior, but not as a set of sufficient conditions. 

 
Breakout Room 12 
Measuring Mathematical & Pedagogical Knowledge for Teaching 
Preliminary Measures of Secondary Teachers’ Mathematics Pedagogical Content Knowledge  
Shandy Hauk and Allison Toney, Mathematics Teacher Leadership Center (Math TLC) 

3 
Summary: The Math TLC offers opportunities for current math teachers, including teachers from rural areas, to participate in (1) a 
distance delivered master’s degree program in mathematics for secondary teachers and/or (2) a mathematics Teacher Leadership 
program for teachers and district personnel in grades 4-12. Among project goals is enriching participants’ pedagogical content 
knowledge (PCK). Building on the Learning Mathematics for Teaching project (for K-8 teachers) and earlier work among 
secondary teachers by the PIs, we are developing written and observational measures of PCK. In this session, we offer epitomizing 
examples from the instruments, early results from their use pre/post program, and solicit feedback. The focus for the session is the 
PCK grounded in teachers’ anticipations about student thinking. 

An Assessment of Teachers’ Mathematical Meanings for Teaching Secondary Mathematics and its 
Implications for MSPs  
Patrick Thompson, Project Aspire: Defining and Assessing Mathematical Knowledge for Teaching 
Secondary Mathematics 

3 

Summary: This session discusses preliminary results from a project to assess high school teachers’ mathematical meanings for 
teaching secondary mathematics. Instead of assessing the extent to which teachers are able to answer questions correctly or possess 
correct mathematical understandings, the instrument reveals meanings teachers actually have for ideas that are foundational to the 
secondary curriculum. The ideas assessed are in the areas of variable, function, equation, rate, quantity, and structure. The 
assessment’s items are designed so that teachers’ interpretations of mathematical situations reveal the meanings they have for the 
mathematics entailed in them. The session invites discussion of this approach and of implications of a focus on meanings for 
teacher professional development and for teacher preparation programs. 
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Breakout Room 13 
Social Network Analysis as an Assessment Tool for MSPs 
Monitoring Transformations in District-Wide Teacher Learning Networks through Social Network 
Analysis 
Fouad Abd-El-Khalick and Matthew Schroyer, EnLiST – Entrepreneurial Leadership in STEM 
Teaching and learning 

3 

Summary: Internal factors in a school district greatly impact change and innovation, and social network analysis can be used to 
assess the effectiveness of efforts to mobilize resources and exchange ideas which foster reform. During a multi-year, large-scale 
National Science Foundation Math Science Partnership to enhance content knowledge in science teaching and develop 
entrepreneurial habits, researchers analyzed a partner school district’s teaching networks in 2011 and 2012. Analysis indicated that 
at a time of teacher turnover and administration changes, many networks declined, especially those that exchanged learning about 
classroom management. Yet at the same time, networks around science teaching and learning grew, possibly as a result of the 
district’s engagement with the EnLiST project and its focus on transformative collaboration. 

Using Social Network Analysis to Study How Teacher Communities of Practice Affect Science 
Curricula Enactment  
Bill Zoellick, Maine Physical Sciences Curriculum Partnership: Research and Infrastructure for 
Ongoing Educational Improvement  (MainePSP) 

3 

Summary: A primary mission of the MainePSP is improving science teaching practice in rural settings by building and training a 
community of educators. The core mechanism for improving teaching practice has been formation of three teacher communities 
that enact common curricula materials across diverse, rural settings in grades 6-9. Consequently, study of the relationship between 
community participation and changes in teaching practice is a primary research focus. Social network analysis (SNA) is central to 
the research design. In this session we introduce key issues and questions that have emerged in application of SNA to the study of 
teacher communities, and we initiate an ongoing online conversation with participants to improve sharing of SNA know-how and 
research findings across MSP projects. 

 
Breakout Room 14 
Frameworks and Progressions for Environmental and Interdisciplinary Science 
Implementing "Integrated Science: Energy" 
Tala Khudairi, Boston Energy in Science Teaching (BEST) 

2 

Summary: There is a critical demand for qualified STEM (science, technology, engineering and math) graduates to meet the 
national economic demands. Community colleges are addressing this need through partnerships with K-12 schools, universities, 
and industry. Collaborative initiatives include: aligning and developing relevant curricula, addressing competencies, and faculty 
professional development. Roxbury Community College developed and implemented a new highly successful course “Integrated 
Science: Energy”. This is a student-centered college level integrated science (physics, chemistry and biology) laboratory course 
with the cross-cutting concept of energy. We aspired to align the course with the Next Generation Science Standards in K-12, 
facilitate meaningful connections across science subjects, and motivate students (non-science, education majors) for continued 
interest in science (STEM). Students want more of this class! 

Learning Progression-based Teaching Strategies (LPTSs) for Environmental Science: Alignment of 
Instructional Goals with Student Outcomes 
John Moore, Culturally relevant ecology, learning progressions and environmental literacy 

3 

Summary: We have four goals in this session:  1) we describe the development and use of learning progressions to explore how 
students and teachers build environmental science literacy across four strands - carbon cycling, biodiversity, and water systems, 
cycles and quality, 2) we present results of assessments of student and teachers across the strands, 3) we present results of 
assessments of teacher goals for content and student learning, and 4) discuss how we have used our research and assessments to 
formulate models of Learning Progression-based Teaching Strategies for use in classroom instruction and teacher professional 
development. 
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Breakout Room 15 
Collaborative Logic Modeling 
Collaborative Logic Modeling: A Tool for Developing a Shared Vision Across Diverse Partner 
Perspectives  
Susan Tucker, Mathematical ACES, SF Bay Integrated Middle School Science Project, Minority 
Student Pipeline MSP 

1 

Summary: NSF requires articulating theories of change and/or logic models (LM) for MSP proposal submission. Situated in three 
MSP targeted partnership programs, a panel of PI’s, project directors, district leaders, and evaluators will share their journeys using 
LMs formatively for continuous improvement. This panel used a collaborative LM development (CLM) process for management, 
research, evaluation and professional development initiatives along with examples. Findings address the benefits and challenges of 
using CLM to: 1) help build consensus and foster collaboration across complex layers of networked partners, 2) strengthen 
program management, implementation, research and evaluation designs, and 3) identify and articulate negotiated theories of 
change. Panel members will help participants apply templates to explore how CLM can be adapted for their projects. 

	   	  
Breakout Room 16 
Teacher Leadership 
Correlation Between Teacher Leader Innovation Levels (High – Low) and Their Use of Effectual 
Reasoning: Years 1-3 
Anita Martin, EnLiST – Entrepreneurial Leadership in STEM Teaching and Learning 

2 

Summary: Effectual Reasoning is thought to be a kind of reasoning that entrepreneurs in business use as opposed to causal 
reasoning. This study looks at entrepreneurship in the K-12 public school system and accomplishes three main goals: (1) to submit 
a working definitions of “entrepreneurial teacher leaders” by presenting their innovations in the world of education; (2) to present 
the development of a instrument to measure effectual reasoning; and, (3) to present three years of data that demonstrates a 
correlation between the teachers’ level of innovation (high-low) and their effectual reasoning scores. We discuss the role of the 
perception and propensity for risk and how this affects entrepreneurial teacher leaders’ decisions to innovate which informs our 
work on the grant. 

Developing Math Teachers’ Knowledge and Skills to Engage in Leadership  
Jodie Novak, Mathematics Teacher Leadership Center (Math TLC)  2 

Summary: The Math TLC has designed a math teacher leadership program based on defining leadership as taking responsibility 
for what is important to you and on the recognition that the work of teacher leaders varies in scale and scope from mentoring a 
student teacher to holding an office in a national organization. This session highlights what that means for program and teacher 
leader development and provides information about the four focus areas of the program (exploring teacher leadership, working 
with teachers, impacting students’ understanding of mathematics, and analyzing interactions among culture, mathematics teaching 
and learning). 

 
Breakout Room 17 
Coordinating Research & Practice: New Models for Engaging Teachers with the Research-Base Related to 
STEM Practices 
Coordinating Research & Practice: New Models for Engaging Teachers with the Research-Base 
Related to STEM Practices  
Bronwyn Bevan and Philip Bell, A Research + Practice Collaboratory 
Carol Cronk, Mathematical ACES  

3 

Summary: How can engagement with research support classroom adoption of Common Core Math and Next Generation Science 
Standards?  In this session we review three professional development approaches to engaging teachers with research related to 
STEM Practices, as espoused by the new standards. We highlight models that support classroom mathematics, classroom science, 
and informal science engineering instruction; stressing in particular how the plans and processes for engaging educators with 
research morphed over time, as questions, experiences and knowledge from practice encountered concepts and findings from 
research.  This session will engage participants in dialogue about the reflexive relationship between research and practice in STEM 
educational improvement efforts, specifically focused on “the practice turn” that is being suggested for implementation of the new 
standards. 
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Breakout Room 18 
Lessons Learned: Program Evolution and Sustainability 
Building Math and Science Content Capacity in a High Poverty Rural School District  
Steve Beckelhimer, Appalachian Mathematics and Science Partnership 

1 

Summary: The Marshall University AMSP began by investing NSF funds in five school district Partnership Enhancement 
Projects (PEPs), encouraging each school district to plan how Marshall University could advance sustainable improvements in 
mathematics and science education. This strategy proved valuable to each school district but insufficient to build sustainable 
teacher implementation in all districts. Project leadership refocused project funds and activities in the two most promising 
strategies. This session describes how the one strategy of investing NSF funds and technical assistance with the privately funded 
Shewey Science Academy for students in the high poverty district of Mingo County, WV, developing a more sustainable focus on 
teacher delivery of STEM content, making a positive change on student knowledge and attitudes in science. 

Riding the Wave of Implementation: Navigating Change While Staying on Course  
Karen King, UB/BPS Interdisciplinary Science and Engineering Partnership 

1 

Summary: This presentation will discuss, through the lens of the Project Manager, challenges faced and viable solutions used to 
address changes during the implementation phase. The session will be framed by examining the original ISEP implementation plan 
that was envisioned during the proposal phase and first year of the grant, and the current revised plan. A detailed analysis of key 
changes will be explored. Attendees will engage in a discussion of how best to anticipate and navigate change, how to be aware of 
potential disturbances and how best to address the anticipated /unanticipated disturbances and finally, leverage the experiences into 
creating a stronger implementation plan. 
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