Selected Studies and Syntheses
Math and Science Education with English Language Learners: Contributions of the DR K-12 Program January, 2011
CADRE conducted an analysis of the projects within the NSF’s DR K-12 portfolio studying ELLs to better understand how the work supported by the program is advancing our understanding of ELLs’ learning in science and mathematics. The study was designed to answer three research questions: who is being supported by DR K-12 to do this type of research, what are they studying, and how these projects are contributing to the field. Key findings include:

· DR K-12 investigators and research teams more often bring expertise in math or science education, or math or science disciplines, than in ELL or language more generally.

· DR K-12 projects are conducting research with ELLs related to instruction, assessment, curriculum development, and explorations of student learning of science/math. More than half of the projects focus on the middle school level. 
· DR K-12 ELL science projects compared favorably with the field; DR K-12 ELL-science projects are more likely to collect data from at least two school districts and analyze student achievement results and changes in the ELL students’ levels of English proficiency than the field. 

· Although the DR K-12 ELL math projects were similar along a number of dimensions, DR K-12 projects are more likely to use mixed methods, and multi-site studies than those in the field. They were, however, less likely to use linguistic or theoretical frameworks or include English proficiency outcomes.

This report suggests that DR K-12 projects can make a valuable contribution to our understanding of math and science education among ELLs. Moving forward, it would be advisable for more projects to consider students’ English proficiency as well as measures of student engagement and interest in STEM. In doing so, the future research can continue to contribute in important ways to the field.
Summary of Discovery Research K-12 (DR-K12) Projects on Assessment: Working Document (not on power point)
November, 2009
The goal of this report was to provide an overview of the DR-K12 projects that have a focus on assessment. 24 percent of the projects in the portfolio are conducting research on or developing an assessment. 

Below is a summary of the key characteristics of the assessment projects.

· Science is the discipline most commonly addressed (72%), followed by mathematics (53%); few projects address engineering or technology. 

· Projects most often focus on middle school, followed by high school.

· The majority of projects target both students and teachers; however, several target students or teachers exclusively. More target teachers than students.
· Few projects specifically target at-risk student groups (e.g., special education, English language learners) or the teachers who specialize in instruction for these groups.
· The majority of assessment projects plan on using mixed methods while nine will use primarily qualitative and one will only use quantitative techniques.

· Data will be collected by projects via interviews, classroom observations, and student assessments with instruments other than the one they are developing.

Instrument development is a primary activity of many assessment-related projects (75%). Among projects developing instruments, more than half are formative; these include instruments to measure misconceptions, diagnostic tests, and assessments-for-learning. Many projects also focus on producing knowledge to better inform future development efforts. 
Science Curriculum Targeted Study
September, 2010
This study provides an in depth review of the science curriculum projects funded within the DR K-12 portfolio. This study represents a “snapshot in time” of the data available as of August 2010. The synthesis was intended to:

· Describe the key characteristics of the DR K-12 projects related to science curricula
· Identify the types of technologies used in the science curriculum portfolio

·  Categorize science curriculum project research questions to help determine if there is coherence and/or gaps

Of the science projects in the portfolio , a little over half of these also included some form of technology. Most focus on middle school. The vast majority of projects develop resources, and the most common resource developed/provided is PD for teachers. The target audiences for these projects are overwhelmingly teachers and students. 72% of these projects are in the “develop and test” phase of the research and development cycle. 

The following types of technology are most prevalent within the portfolio:

· On-line gaming/interactive learning/virtual environment (most common)

· On-line network/collaboration tool

· Software on personal computer

· Assessment

Research questions fall into the following categories:

· Project implementation

· Teacher outcomes

· Student outcomes

· Classroom/school/district outcomes

· Project evaluation

Compendium of Research Instruments for STEM Education, PART I: Teacher Practices, PCK, and Content Knowledge
August, 2012

The purpose of this compendium is to provide an overview on the current status of STEM instrumentation commonly used in the U.S and to provide resources for research and evaluation professionals. Part 1 of a two part series, the goal to provide insight into the measurement tools available to generate efficacy and effectiveness evidence, as well as understand processes relevant to teaching and learning. It is focused on instruments designed to assess teacher practices, pedagogical content knowledge, and content knowledge. 

Just over half of the instruments identified in this Compendium have evidence of acceptable or good levels of reliable implementation and scale consistency, and less than a third have associated validity evidence.
Weaknesses were identified in the following key areas. 

· Without the basic information about what is needed to achieve an acceptable level of inter-rater reliability, users of these observation protocols, interview protocols, and scoring rubrics do not have the necessary information to make informed choices about the implementation of these tools in their own work.
· Information about survey scale coherence, as well as content and construct validity is essential to move the field forward in reaching a community consensus on operational definitions of key outcome variables.
·  Policy makers need our tools to provide predictive, concurrent and discriminant validity evidence so that informed decisions about the efficacy and effectiveness of interventions can be made soundly. 
This review indicates that, as a community, we need to provide relevant psychometric information on the tools we develop and use.
Knowledge Use and Dissemination
Dissemination in STEM Education R&D: Perspectives on Knowledge Use
November, 2009
This paper argues that DR K-12 grantees can enhance the long-term consequences of their work by using insights from research on dissemination. Projects at all stages, from early design work through completion, can benefit from an awareness and understanding of the challenges of knowledge use. In reviewing lessons from research on dissemination, this paper addresses not only communication strategies for disseminating findings, but also the sustained engagement of potential users as partners throughout the R&D process. The research studies reviewed here placed dissemination in the context of knowledge use.

The paper emphasized two main principles of dissemination:

· Communication Strategies:  For the results of their work to reach different communities, researchers must be strategic about their methods of communication. Communication should specifically address the needs, interests, and patterns of knowledge use for the particular group the project is trying to reach. Merely releasing announcements about new research knowledge is not an effective approach for reaching anyone beyond interested researchers. 

· Partnerships: Technologies should be utilized so that project teams are not working in isolation. The paper emphasizes the ideas of co-construction spanning research, practice, and policy communities to ensure the use of knowledge.
Fostering Knowledge Use in STEM Education: A Brief on R&D Partnerships with Districts and Schools December, 2010
Produced by NSF-supported researchers and developers, this practice brief makes a case for substantive partnerships between STEM education researchers or developers and the districts and schools where the R&D takes place. Partnerships can enhance the quality, relevance, and usability of project outcomes, with implications for the sustained and scaled use of project knowledge.  Written for an audience of fellow researchers and developers, the brief summarizes what the authors have learned about creating and maintaining partnerships, as well as potential pitfalls and challenges.  Strategies launching a partnership include:

· Know the priorities of partner organizations and individuals, and be alert to immediate needs that create windows of opportunity.
· Be honest about the uncertainties inherent in research and development.
· Build relationships that can protect the project in case of turnover.
Strategies working in a genuine partnership include:

· Recognize and respect teachers as essential contributors to the project.
· Engage the partners in making sense of interim results.
· Communicate progress often and purposefully.
Strategies for looking toward sustainability and scale include:

· Address sustainability and scale-up as part of project design, starting in the early planning stages.
· Learn from the adaptations that emerge in practice.
· Engage partners in dissemination to practitioners and researchers.
New Measurement Paradigms
 April, 2012
As the New Measurement Paradigms name implies, the authors of this report feel it is time for a new conception of what constitutes the field of educational measurement. This collection of New Measurement Paradigms papers represents a snapshot of the variety of measurement methods in use at the time of writing across several projects funded by the National Science Foundation through its REESE and DR K–12 programs. All of the projects are developing and testing intelligent learning environments that seek to carefully measure and promote student learning, and the purpose of this collection of papers is to describe and illustrate the use of several measurement methods employed to achieve this: (1) Knowledge Specification; (2) Item Response Theory and Beyond; (3) Machine-Learning Methods; (4) Educational Data Mining in e-Learning Environments. 

The collection is designed to serve as a reference point for researchers who are working in projects that are creating e-learning environments in which there is a need to make judgments about students’ levels of knowledge and skills, or for those interested in this but who have not yet delved into these methods. The final section of this collection of papers looks forward to where research in the field of educational measurement in electronic learning environments is headed and identifies areas that still need further research and development. NSF supported programs that appear in the report include Cognitive Tutors (Carnegie Mellon University), Crystal Island: Outbreak (North Carolina State University), SAVE Science (Temple University/University of Maryland – College Park), Science ASSISTments (Worcester Polytechnic University), Selene: A Lunar Construction Game (Wheeling Jesuit University), SimScientists (WestEd), and Using Rule Space and Poset-based Adaptive Testing (University of Buffalo).

Practice-Engaged Research and Development in Education
March, 2011
This paper argues that reciprocal arrangements between R&D and practice can have intellectual merit as well as practical value. Specifically, it describes the benefits of education research and development (R&D) arrangements and policies that is centered in practitioners’ purposes and environments, that exploits a multi-stage process of development, that attends to organizational and community contexts, and that builds cumulative knowledge across projects and studies. Based upon business scholarship addressing organizational constraints and opportunities for new approaches to R&D, it acknowledges the education R&D might benefit from considering analogous ideas.
This paper suggests a range of options, including:

· Start with practitioners’ problems and solutions
· Conduct research in real world settings

· Build knowledge by building interventions

· Open the development process to practitioners and researchers

· Broaden the focus in R & D, such as considering context

· Look at multiple interventions and do multiple studies

Dissemination in STEM Education R&D: Perspectives on Knowledge Use (not on power point)
November, 2009
This paper argues that DR K-12 grantees can enhance the long-term consequences of their work by using insights from research on dissemination. Projects at all stages, from early design work through completion, can benefit from an awareness and understanding of the challenges of knowledge use, so it can be suitably adapted and scaled. In reviewing lessons from research on dissemination, this paper addresses not only communication strategies not only for disseminating findings, but also the sustained engagement of potential users as partners throughout the R&D process. The research studies reviewed here placed dissemination in the context of knowledge use.

The paper emphasized two main principles of dissemination:

· Communication Strategies:  For the results of their work to reach different communities, researchers must be strategic about their methods of communication. Communication should specifically address the needs, interests, and patterns of knowledge use for the particular group the project is trying to reach. Merely releasing announcements about new research knowledge is not an effective approach for reaching anyone beyond interested researchers. 

· Partnerships: Technologies should be utilized so that project teams are not working in isolation. The paper emphasizes the ideas of co-construction spanning research, practice, and policy communities to ensure the use of knowledge.

Education R&D Partnership Tool

January, 2012

Based on the lessons of education practitioners, researchers, and developers who have partnered on R&D projects, this tool is intended to help others assess and improve their own R&D partnerships.  It is organized around six themes for establishing and nurturing successful partnerships: 

1. Project Design and Alignment – R&D projects involving districts and schools are implemented within complex contexts; working together at the outset and throughout the project can ensure fit, feasibility, and relevance.

2. Potential Benefits and Costs – Good partnerships work strategically and collaboratively to maximize the benefits that are most important to each partner, and minimize costs. 

3. Roles and Relationships –Discussions can clarify the project’s organizational structure and determine who has the expertise and affiliation needed for specific roles and tasks.

4. Sustained Commitment to Project Goals and Activities –Project implementation benefits when partners make a sincere ongoing effort to ensure that stakeholders buy-in.

5. Communication and Collaboration – Partnerships benefit from trust and regular communication. Partners might consider: developing structures and roles that enhance communication, regularly discussing project and partnership progress, and planning for changing priorities.

6. Project Evaluation and Progress Monitoring –Partnerships can benefit from working with the evaluator to develop an evaluation plan, perhaps one in which the evaluator will actively help clarify roles and tasks, monitor progress, provide timely formative feedback, collect implementation data, and serve regularly as a facilitative critical friend.

This tool includes a Work Sheet that prompts reflection and discussion as well as tips for starting and sustaining a partnership dialogue.

Partnering with Users to Develop STEM Education Materials:  Insights from Discovery Research K-12 Projects


August, 2012

This brief suggests practical ways of engaging teachers and other “end-users” in projects that develop materials for education in the areas of science, technology, engineering, and math (STEM).  Projects described in this brief have benefited from school, district, and state users serving as Co-PIs, advisory board members, co-developers, implementation managers, data collectors, professional developers, and project emissaries to the broader field. The brief describes how K-12 end-users and decision-makers are instrumental for developing materials that will be adopted, implemented with essential fidelity, sustained at classroom and organizational levels, and scaled within and to new organizations.  Moreover, users can have a valuable role at all stages of the development process, and most projects would benefit from including users in substantive roles.  The report highlights several ways in which users provide key contribution and insights to the development process. For example, user feedback can:

· align products to the priorities of potential adopters and correct flawed assumptions undergirding development

· help design for usability and identify optimal supports for implementation  

· provide a reality check and inform design solutions, thereby reducing the tension between fidelity and implementation

In summary, when projects partner with end-users throughout the development process, they build their capacity to improve materials and design them for broad long-term use.
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