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CADRE (DR K-12 Resource Network) Environmental Projects

The following DR K-12 projects have a focus or element of project work that falls into one or more of the following categories: earth science, environmental science, climate change, life science, ecology, or geology. Projects are listed in alphabetical order by title.
A Framework for Assessing Environmental Literacy 

PI: Karen Hollweg


Project Link: http://cadrek12.org/projects/framework-assessing-environmental-literacy
This workshop will develop a new, comprehensive, research-based framework for assessing environmental literacy. By bringing together, for the first time, experts in research, assessment, and evaluation from the fields of science education, environmental education, and related social science fields, this project will access and build its work on the literature and the insights of many disciplines.

A Learning Progression-based System for Promoting Understanding of Carbon-transforming Processes (CCE)

PI: Charles Anderson

Project Link: http://cadrek12.org/projects/learning-progression-based-system-promoting-understanding-carbon-transforming-processes-cce
This project builds on prior efforts with learning progressions, and is focused on key carbon-transforming processes in socio-ecological systems at multiple scales, including cellular and organismal metabolism, ecosystem energetics and carbon cycling, carbon sequestration, and combustion of fossil fuels. The primary project outcomes will be coordinated instructional tools that are useful to professionals at all levels in the science education system--classroom teachers, professional developers, and developers of curricula, standards and assessments.
Antarctic Penguins, Teaching the Science of Climate Change: A Celebration of IPY


PI: David Ainley
Project Link: http://cadrek12.org/projects/antarctic-penguins-teaching-science-climate-change-celebration-ipy
This project uses Antarctic pack-ice penguins to hook students into exploring how science investigates changes in Earths biota and climate. The project builds on a pilot effort, called Penguin Science, and will develop PowerPoint presentations, short video "webisodes," background reading material, and live and interactive website components to engage students in ongoing field research. Students, K-14, will be involved in climate-change research that will include ecology, sedimentology, paleontology, glaciology and oceanography.
Beyond Penguins and Polar Bears: Integrating Literacy and IPY in the K-5 Classroom

PI: Kimberly Lightle

Project Link: http://cadrek12.org/projects/beyond-penguins-and-polar-bears-integrating-literacy-and-ipy-k-5-classroom-0
Beyond Penguins and Polar Bears, an online professional development magazine for elementary teachers, focuses on preparing teachers to teach science concepts in an already congested curriculum by integrating inquiry-based science with literacy teaching. Launched in March 2008, each thematic issue relates elementary science topics and concepts to the real-world context of the polar regions and includes standards-based science and content-rich literacy learning.

Biocomplexity and the Habitable Planet -- An Innovative Capstone Course for High School (Collaborative Research: Berkowitz)

PI: Alan Berkowitz

Project Link: http://cadrek12.org/projects/biocomplexity-and-habitable-planet-innovative-capstone-course-high-school-collaborative-re-0
This project is developing a set of instructional materials that engages students, teachers, and their parents in the science of coupled natural human (CNH) systems. Teacher guides, a website and family/community materials accompany the four student modules (which focus on an urban watershed, an urban/agricultural system, Amazonia and a polar system).

Biocomplexity and the Habitable Planet -- An Innovative Capstone Course for High School (Collaborative Research: Puttick)

PI: Gillian Puttick

Project Link: http://cadrek12.org/projects/biocomplexity-and-habitable-planet-innovative-capstone-course-high-school-collaborative-res
This project is developing a set of instructional materials that engages students, teachers and their parents in the science of coupled natural human (CNH) systems. Teacher guides, a website and family/community materials accompany the four student modules (which focus on an urban watershed, an urban/agricultural system, Amazonia and a polar system).

Biocomplexity: Transforming an Innovative High School Curriculum with UDL Scaffolds and Multimedia Resources
PI: Brian Drayton

Project Link: http://cadrek12.org/projects/biocomplexity-transforming-innovative-high-school-curriculum-udl-scaffolds-and-multimedia-r
This project transforms an already-useful curriculum to reach a wider population of students and teachers. The curriculum effectively builds on a base of core science and math concepts to bring important current science to high school, using a case-based approach that incorporates authentic scientific inquiry. The Biocomplexity and the Habitable Planet curriculum is designed to provide material for a year-long capstone course in ecology and environmental science, or two individual modules for semester-long electives.

BSCS Science: An Inquiry Approach -- A Phase II Proposal
 

PI: Pamela Van Scotter

Project Link: http://cadrek12.org/projects/bscs-science-inquiry-approach-phase-ii-proposal
This project is developing a three-year science program for grades 9, 10, and 11. This program presents the core concepts in physical science, life science, earth-space science, and inquiry as articulated in the National Science Education Standards. The program also engages students in integration across the disciplines in relevant, social contexts to address other standards, and provides high school students and teachers nationwide with a coherent alternative to the traditional sequence of biology, chemistry, and physics.

Calipers II: Using Simulations to Assess Complex Science Learning

PI: Edys Quellmalz

Project Link: http://cadrek12.org/projects/calipers-ii-using-simulations-assess-complex-science-learning
This project aims at pioneering simulation-based, curriculum-embedded, inquiry formative assessments with immediate, individualized feedback with supporting reflection activities as well as summative end of unit benchmark assessments for middle school students in life, physical, and earth science. The project is studying the feasibility, utility, and technical quality of the assessments.

CAREER: Learning About Complex Causality in the Classroom 

PI: Tina Grotzer

Project Link: http://cadrek12.org/projects/career-learning-about-complex-causality-classroom
This project focuses on how children learn to reason about three aspects of complex causality; probabilistic causation; action at a distance; and distributed causality, and how to best support the development of this reasoning in classrooms. Through microgenetic study across the school year with small numbers of students in grades K-6, the study will characterize children's reasoning at different ages and how it shifts over time and with different learning supports.

CEIN: Predictive Toxicology Assessment and Safe Implementation of Nanotechnology in the Environment

PI: Andre Nel

Project Link: http://cadrek12.org/projects/cein-predictive-toxicology-assessment-and-safe-implementation-nanotechnology-environment
This project establishes a Center to conduct research and education on the interactions of nanomaterials with living systems and with the abiotic environment. The research combines high throughput screening assays with computational and physiological modeling to predict impacts at higher levels of biological organization. It will unite the fields of engineering, chemistry, physics, materials science, cell biology, ecology, toxicology, computer modeling, and risk assessment to establish the foundations of a new scientific discipline: environmental nanotoxicology.

Change Thinking for Global Science: Fostering and Evaluating Inquiry Thinking About the Ecological Impacts of Climate Change

PI: Nancy Songer

Project Link: http://cadrek12.org/projects/change-thinking-global-science-fostering-and-evaluating-inquiry-thinking-about-ecological-i
With a national interest in complex thinking for globally competitiveness, a sense of urgency exists to build a solid, research-based foundation about a new, interdisciplinary focus area within pre-college science education—students’ complex reasoning about the impact of global changes on ecosystem dynamics. This project is developing learning progression-driven visualization technologies, curriculum units, and assessments towards realizing empirical evidence about middle and high school students’ complex thinking about ecological impacts of global climate change.

Communication in Science Inquiry Project (CISIP)

PI: Michael Lang

Project Link: http://cadrek12.org/projects/communication-science-inquiry-project-cisip
CISIP is a professional development program that enables English and science teachers to help students to learn content and communicate scientifically. The CISIP program: Translates How Students Learn Science in the Classroom and Common Core State Standards for student success. Targets learning within a classroom discourse community that focuses on argumentation.Takes a team of science and English teachers at schools from middle level through university who collaborate.

Confronting the Challenges of Climate Literacy (Collaborative Research: Ellins)

PI: Katherine Ellins

Project Link: http://cadrek12.org/projects/confronting-challenges-climate-literacy-collaborative-research-ellins
This project is developing inquiry-based, lab-focused, online Climate Change EarthLabs modules as a context for ongoing research into how high school students grasp change over time in the Earth System on multiple time scales. This project examines the challenges to high-school students' understanding of Earth's complex systems, operating over various temporal and spatial scales, and by developing research-based insights into effective educational tools and approaches that support learning about climate change and Earth Systems Science. 
Confronting the Challenges of Climate Literacy (Collaborative Research: Ledley)

PI: Tamara Ledley

Project Link: http://cadrek12.org/projects/confronting-challenges-climate-literacy-collaborative-research-ledley
This project is developing inquiry-based, lab-focused, online Climate Change EarthLabs modules as a context for ongoing research into how high school students grasp change over time in the Earth System on multiple time scales. This project examines the challenges to high-school students' understanding of Earth's complex systems, operating over various temporal and spatial scales, and by developing research-based insights into effective educational tools and approaches that support learning about climate change and Earth Systems Science.
Confronting the Challenges of Climate Literacy (Collaborative Research: McNeal)

PI: Karen McNeal

Project Link: http://cadrek12.org/projects/confronting-challenges-climate-literacy-collaborative-research-mcneal
This project is developing inquiry-based, lab-focused, online Climate Change EarthLabs modules as a context for ongoing research into how high school students grasp change over time in the Earth System on multiple time scales. This project examines the challenges to high-school students' understanding of Earth's complex systems, operating over various temporal and spatial scales, and by developing research-based insights into effective educational tools and approaches that support learning about climate change and Earth Systems Science.

Current Climate Changes over Eastern Siberia and Interior Alaska and their Impact on Permafrost Landscapes, Ecosystem Dynamics, and Hydrological Regime

PI: Kenji Yoshikawa

Project Link: http://cadrek12.org/projects/current-climate-changes-over-eastern-siberia-and-interior-alaska-and-their-impact-permafros
Through integration of research and education, this project is providing high resolution data on the spatial distribution of the thermal state of permafrost in Alaska, improving the general knowledge of Earth's climatic patterns, bringing science to remote Alaskan villages, and providing an opportunity for younger generations to take part in understanding Earth's climatic and hydrologic systems.

Cyber-enabled Earth Exploration: Development of Materials for Middle School Earth Science Instruction

PI: Heather Almquist

Project Link: http://cadrek12.org/projects/cyber-enabled-earth-exploration-development-materials-middle-school-earth-science-instructi
This project is developing new instructional materials for middle school earth science classes that incorporate emerging cyber-enabled technologies such as Google Earth as a transformative data analysis tool. The materials emphasize the use of claims, evidence, and reasoning in the exploration of volcanoes, earthquakes, and plate tectonics, leading students through a process of discovery to help them build a deeper understanding of the driving forces and resulting manifestations of plate tectonics.

Data Explorations in Ecology Project (DEEP)

PI: Alan Berkowitz

Project Link: http://cadrek12.org/projects/data-explorations-ecology-project-deep
This project evaluates the benefits of using different types of place-based ecological data in high school science classrooms. This project will assess the use of first-hand (collected by students) and real-time second-hand data in teaching science and critical thinking skills. The guiding question for the project is "Does using place-based, first-hand ecological evidence, and relating that to place-based, second-hand data, improve students' environmental science literacy, nature of science understanding, and knowledge of ecological concepts?" 

Developing Contingent Pedagogies: Integrating Technology-enhanced Feedback into a Middle School Science Curriculum to Improve Conceptual Teaching and Learning

PI: William Penuel

Project Link: http://cadrek12.org/projects/developing-contingent-pedagogies-integrating-technology-enhanced-feedback-middle-school-sci
SRI is developing a formative assessment intervention that integrates existing classroom network technologies (GroupScribbles and Classroom Performance Systems), interactive formative assessments, and contingent curriculum activities to help teachers adjust instruction to improve middle school student learning of selected Earth science concepts (the rock cycle, forces that shape Earth's surface, and plate tectonics). The intervention is being tested in two urban school districts located in Colorado and California that have ethnically and economically diverse student populations.

Developing the Next Generation of Middle School Science Materials--Investigating and Questioning Our World through Science and Technology (Collaborative Research: Reiser)

PI: Brian Reiser

Project Link: http://cadrek12.org/projects/developing-next-generation-middle-school-science-materials-investigating-and-questioning-o-0
This project will design a comprehensive science curriculum for grades 6-8, in which learning performances drive the design of activities and assessments in order to specify how students should be able to use the scientific ideas and skills outlined in standards. The materials contain hands-on experiences, technology tools and reading materials that extend students' first-hand experiences of phenomena and support science literacy. 

Disciplinary Experts in Science Education Research: A University of Maryland Program for Producing STEM Education Researchers

PI: David Hammer

Project Link: http://cadrek12.org/projects/disciplinary-experts-science-education-research-university-maryland-program-producing-stem-
This project supports five graduate students with backgrounds in the natural and learning sciences as they achieve masters-level expertise in a science discipline and pursue coursework and complete dissertations in science education research. The program prepares them to 1) collaborate with educational and developmental psychologists and discipline-based science education researchers, and 2) to develop and teach courses that break down the traditional barriers between science teaching methods courses and science content courses for teachers.

Ecology Disrupted: Using Museum-based Science and Educational Technology to Link Real World Environmental Issues to Basic Ecological Principles

PI: Steve Gano

Project Link: http://cadrek12.org/projects/ecology-disrupted-using-museum-based-science-and-educational-technology-link-real-world-env
This project uses media such as Science Bulletin Snapshots to engage students with current research and to foster scientific understanding and civic engagement. Through environmental case studies, students learn to develop hypotheses, analyze scientific data, and make conclusions. To address the objectives, the project will create inquiry-based case studies to situate several central ecological principles, as determined by national and state standards, into the context of environmental issues.

Ecology Disrupted: Using Real Scientific Data about Daily Life to Link Environmental Issues to Ecological Processes in Secondary School Science Classrooms (Collaborative Research: Gano)

PI: Steve Gano

Project Link: http://cadrek12.org/projects/ecology-disrupted-using-real-scientific-data-about-daily-life-link-environmental-issues-ec-1
This project is refining and testing two case study units on contemporary issues in ecology for urban middle and high school students underserved in their connection to nature. The case studies are based on two Science Bulletins, digital media stories about current science produced by the American Museum of Natural History (AMNH), which use current scientific data to link ecological principles to real-world environmental issues, and to link issues to human daily life.

Ecology Disrupted: Using Real Scientific Data about Daily Life to Link Environmental Issues to Ecological Processes in Secondary School Science Classrooms (Collaborative Research: Wyner)

PI: Yael Wyner

Project Link: http://cadrek12.org/projects/ecology-disrupted-using-real-scientific-data-about-daily-life-link-environmental-issues-ec-0
This project is refining and testing two case study units on contemporary issues in ecology for urban middle and high school students underserved in their connection to nature. The case studies are based on two Science Bulletins, digital media stories about current science produced by the American Museum of Natural History, which use current scientific data to link ecological principles to real-world environmental issues, and to link issues to human daily life.

Ecosystems and Evidence Project (Collaborative Research: Berkowitz)

PI: Alan Berkowitz

Project Link: http://cadrek12.org/projects/ecosystems-and-evidence-project-collaborative-research-berkowitz
This exploratory research and development project addresses the question, "Can students develop an understanding of the ecological nature of science (ENOS) in high school biology and environmental science classes that is useful and productive in environmental citizenship?" To address this question, the project will identify the essential elements of ENOS, investigate how these can be taught and learned, and explore how ENOS skills and understandings are used to enhance environmental citizenship.

Ecosystems and Evidence Project (Collaborative Research: DeLisi)

PI: Jacqueline DeLisi

Project Link: http://cadrek12.org/projects/ecosystems-and-evidence-project-collaborative-research-delisi
This project is developing and testing assessments for improving instruction, exploring how students can learn challenging content, and enhancing the ability of teachers to provide this content. The guiding question is, Can students develop an understanding of the ecological nature of science (ENOS) in high school biology and environmental science classes that is useful and productive in environmental citizenship?

Ecosystems and Evidence Project (Collaborative Research: Jordan)

PI: Rebecca Jordan

Project Link: http://cadrek12.org/projects/ecosystems-and-evidence-project-collaborative-research-jordan
This exploratory research and development project addresses the question, "Can students develop an understanding of the ecological nature of science (ENOS) in high school biology and environmental science classes that is useful and productive in environmental citizenship?" To address this question, the project will identify the essential elements of ENOS, investigate how these can be taught and learned, and explore how ENOS skills and understandings are used to enhance environmental citizenship.

Enabling Modeling and Simulation-based Science in the Classroom: Integrating Agent-based Models, Real World Sensing and Collaborative Networks

PI: Uri Wilensky

Project Link: http://cadrek12.org/projects/enabling-modeling-and-simulation-based-science-classroom-integrating-agent-based-models-rea
This project develops and assesses the effectiveness of integrating three computation-based technologies into curricular modules: agent-based modeling (ABM), real-world sensing, and collaborative classroom networks. The STEM disciplines addressed are life sciences and physical sciences at middle and high school levels, specifically Evolution, Population Biology/Ecology, Kinetic Molecular Theory, and Electromagnetism.

Enhanced Earth System Teaching Through Real and Local (ReaL) Earth Inquiry

PI: Robert Ross

Project Link: http://cadrek12.org/projects/enhanced-earth-system-teaching-through-real-and-local-real-earth-inquiry
The ReaL Earth Inquiry project empowers teachers to employ real-world local and regional Earth system science in the classroom. Earth systems science teachers need the pedagogic background, the content, and the support that enables them to engage students in asking real questions about their own communities. The project is developing online "Teacher-Friendly Guides" (resources), professional development involving fieldwork, and inquiry-focused approaches using "virtual fieldwork experiences."  

Establishing a Roadmap for Large-scale Improvement of K-12 Education in the Geographical Sciences PI: Daniel Edelson 

Project Link: http://cadrek12.org/projects/establishing-roadmap-large-scale-improvement-k-12-education-geographical-sciences
This project will engage in a community-wide effort to synthesize the literature from a broad range of fields and to use the findings to create frameworks that will guide the planning, implementation, and scale-up of efforts to improve geographic education over the next decade. This will result in a set of publicly reviewed, consensus reports that will guide collaborative efforts and broaden awareness of the acute need for geographic literacy and geographic science education.

Exploring the Frontiers of Science with Online Telescopes

PI: Roy Gould

Project Link: http://cadrek12.org/projects/exploring-frontiers-science-online-telescopes
This project researches the use of cyberinfrastructure to implement a strategy for using online telescopes as a laboratory to engage middle and high school students in cutting edge science research while providing them with significant new opportunities to apply STEM concepts, practice inquiry, and design and learn about the nature of scientific discovery.

Facilitating a Deeper Understanding of Change in the Earth System on Multiple Time Scales

PI: Tamara Ledley

Project Link: http://cadrek12.org/projects/facilitating-deeper-understanding-change-earth-system-multiple-time-scales
This project is developing a week-long unit of activities focused on the cryosphere, implementing the activities with students, and studying the activities’ effectiveness. The overarching goals of this project are to build a sequence of scaffolded investigations that will help students more fully understand the cryosphere; and investigate the effectiveness of the sequence of and investigations at helping students understand how and why a component of the Earth system varies over time.

Fossil Finders: Using Fossils to Teach about Evolution, Inquiry and Nature of Science

PI: Barbara Crawford

Project Link: http://cadrek12.org/projects/fossil-finders-using-fossils-teach-about-evolution-inquiry-and-nature-science
This project engages children in classrooms across the country in an authentic investigation of Devonian fossils. Goals include supporting children in the use of evidence in constructing explanations of natural phenomena, and motivating culturally and linguistically diverse groups of children to engage in learning science. Deliverables include development and testing of an interactive website where children learn how to identify the fossils they find and add their own data to an emerging database.

Foundation Science: A Comprehensive High School Science Curriculum

PI: Jacqueline Miller

Project Link: http://cadrek12.org/projects/foundation-science-comprehensive-high-school-science-curriculum
This project is developing a comprehensive science curriculum for grades 9-11 and related professional development materials. The curriculum prepares students for high stakes testing, accommodates a new understanding about how students learn, updates teacher content and pedagogical knowledge and serves an increasingly diverse student population. The curriculum consists of eight one-semester modules -- two each in biology, chemistry, Earth science, and physics.

High Adventure Science

PI: Amy Pallant

Project Link: http://cadrek12.org/projects/high-adventure-science
The High Adventure Science project is bringing some of the big unanswered questions in Earth and space science to middle and high school science classrooms. Students will explore the mechanisms of climate change, consider the possibility of life on other planets, and devise solutions to the impending shortage of fresh water. Each curriculum module features interviews with scientists currently working on the same unanswered question.

Integrated Study of Natural Resources, Human Impact, and Environmental Policy: Making Complex Systems Accessible for Secondary Learners

PI: Leilah Lyons

Project Link: http://cadrek12.org/projects/integrated-study-natural-resources-human-impact-and-environmental-policy-making-complex-sys
This project explores the potential of "Agent-Based Models" to assist learners to acquire environmental science concepts targeted in forthcoming Advanced Placement test standards. The investigators frame the research in a simulated scenario where "green" infrastructure is integrated into urban environments, and they propose how to use a new user interface strategy ("Paper-to-Parameters") that promises unique approaches for understanding the spatial and scalar relationships between simulation elements. 

International Polar Year Symposia and Web Seminars at NSTA Conferences on Science Education: Collaboration between NSF, NOAA, and NASA

PI: Albert Byers

Project Link: http://cadrek12.org/projects/international-polar-year-symposia-and-web-seminars-nsta-conferences-science-education-colla
This project is NSF's contribution to an interagency effort with NASA and NOAA to focus three symposia at the National Science Teachers Association annual meeting, not on particular agency efforts, but specifically on International Polar Year science through three themes: ice, life, and water and air. NSTA focuses on promoting innovation and excellence in science teaching and learning as well as the professional development of teachers to teach science.

Investigations in Cyber-enabled Education (ICE)

PI: Kathy Berry Betram

Project Link: http://cadrek12.org/projects/investigations-cyber-enabled-education-ice
Investigations in Cyber-enabled Education (ICE) strives to provide a professional development design framework for enhancing teacher ability to provide science, technology, and math (STM) instruction for secondary students. Exploratory research will clarify ICE framework constructs and gather empirical evidence to form the basis of anticipated further research into the question: Under what circumstances can cyber-enabled collaboration between STM scientists and educators enhance teacher ability to provide STM education?

Language-rich Inquiry Science with English Language Learners (LISELL)

PI: Cory Buxton

Project Link: http://cadrek12.org/projects/language-rich-inquiry-science-english-language-learners-lisell
This exploratory study develops and pilot-tests a model for improving middle school ELLs' science learning. The study will: (1) clarify two pedagogical constructs of language-rich science inquiry and academic language development and their relationships across the learning contexts of middle school science classrooms, teacher professional development workshops and family science workshops, (2) develop and refine instruments to study of these constructs in these contexts, and (3) conduct pilot tests of the model and instruments.

Learning to RECAST Students' Causal Assumptions in Science Through Interactive Multimedia Professional Development Tools

PI: Tina Grotzer

Project Link: http://cadrek12.org/projects/learning-recast-students-causal-assumptions-science-through-interactive-multimedia-professi
This project produced and is testing a website with tools to help teachers identify when students’ science learning may be limited by how they construe the underlying causal structure of the concepts. It demonstrates students’ difficulties and a pedagogical approach to help them recast their explanations to align them with the causal structure in the scientifically accepted explanations. The site focuses on middle school with in-depth examples in density and ecosystems.
Life On Earth: Biodiversity and Evolution

PI: Neil Patterson

Project Link: http://cadrek12.org/projects/life-earth-biodiversity-and-evolution
This project will develop an online curriculum module for high school biology. It has three main goals: 1) Demonstrate how a story like malaria can integrate the teaching of multiple science topics and facilitate the diffusion of biodiversity and evolution across curriculum; 2) Model for students how to think like a scientist and show science as worthy of career consideration; and 3) Provide versatile multimedia as an alternative to textbook-centered instruction.

Making Sciences: Data Modeling and Argumentation in Elementary Science

PI: William Sandoval

Project Link: http://cadrek12.org/projects/making-sciences-data-modeling-and-argumentation-elementary-science
This project develops ecosystems-focused instructional materials that use sensor data and technology to help second and third graders become more proficient at data modeling and scientific argumentation. The goals are to provide elementary teachers with a research-based curriculum that engages students in exploring and visualizing environmental data and using the data to construct scientific arguments, and to contribute to the cognitive development literature on children's ideas about and abilities for scientific argumentation.

Making Sense of Global Warming and Climate Change: Model of Student Learning via Collaborative Research

PI: Anita Roychoudhury

Project Link: http://cadrek12.org/projects/making-sense-global-warming-and-climate-change-model-student-learning-collaborative-researc
A major scientific issue of our time is global warming and many facets of human life are and will continue to be influenced by this. However, an adequate understanding of the problem requires an understanding of various domains of science. There has been little research done on effects of intervention on student learning of these topics. This project shows an improvement in student knowledge of climate change and related issues.

Oceans of Data -- What is Needed to Support Students' Learning with Large Scientific Databases? (Collaborative Research: Foster)
PI: June Foster

Project Link: http://cadrek12.org/projects/oceans-data-what-needed-support-students-learning-large-scientific-databases-collaborative-0
This project will address the question: In what ways can research on learning inform the design of interfaces and technology tools to be used by students accessing large scientific data bases? Oceans of Data will (1) conduct a systematic survey of the widely-dispersed research literature and (2) develop and disseminate a knowledge status report, a resource offering guidance for making these large scientific data bases accessible to and usable by high school science classes.
Oceans of Data -- What is Needed to Support Students' Learning with Large Scientific Databases? (Collaborative Research: Peach)
PI: Cheryl Peach
Project Link: http://cadrek12.org/projects/oceans-data-what-needed-support-students-learning-large-scientific-databases-collaborative-
This project will address the question: In what ways can research on learning inform the design of interfaces and technology tools to be used by students accessing large scientific data bases? Oceans of Data will (1) conduct a systematic survey of the widely-dispersed research literature and (2) develop and disseminate a knowledge status report, a resource offering guidance for making these large scientific data bases accessible to and usable by high school science classes. 

PolarTREC -- Teachers and Researchers Exploring and Collaborating

PI: Janet Warburton

Project Link: http://cadrek12.org/projects/polartrec-teachers-and-researchers-exploring-and-collaborating
This teacher professional enhancement program brings K-12 educators and polar researchers together in hands-on field experiences in the Arctic and Antarctic. Project activities and products foster the integration of research and education to produce a legacy of long-term teacher-researcher collaborations, improvement of teacher content knowledge and teaching practices, shareable online learning resources based on real-world science, improved student knowledge of and interest in the Arctic and Antarctic, and broad public engagement in polar science.

Radford Outdoor Augmented Reality (ROAR) Project: Immersive Participatory Augmented Reality Simulations for Teaching and Learning Science
PI: Matt Dunleavy

Project Link: http://cadrek12.org/projects/radford-outdoor-augmented-reality-roar-project-immersive-participatory-augmented-reality-si
This project anticipates the needs of learners in 10 years by developing and testing two learning simulations that are immersive, interactive, and participatory and use augmented reality in the outdoors. Students work in teams to investigate phenomena and solve problems in a gaming environment using wireless handheld GPS units. Using a design-based, mixed-methods approach, the researchers examine the relationships among augmented reality, learning in science, socio-emotional outcomes, and the demographic characteristics of rural, underserved students.

Reasoning Tools for Understanding Water Systems

PI: Beth Covitt

Project Link: http://cadrek12.org/projects/reasoning-tools-understanding-water-systems
This project builds on current learning progression research to study the effects of teaching Tools for Reasoning on development of middle school students' capacities to understand the Earth's hydrologic systems. The project applies a design-based research approach using iterative cycles of Tool design/revision, teacher workshops, and small-scale pilot tests of Tools through classroom experiments with teachers and students in Montana and Arizona.

Science and Mathematics Integration for Literacy Enhancement (Project SMILE)
PI: Gene Moore

Project Link: http://cadrek12.org/projects/science-and-mathematics-integration-literacy-enhancement-project-smile
The goals of STEM instruction are to educate a populace that is scientifically and mathematically literate and who can solve real-world problems by applying science and mathematics. This exploratory project is designed to study the effectiveness of professional development focused on the integration of mathematics and science instruction, mediated by technology tools, to improve middle school teachers' ability to teach scientific inquiry and mathematical problem solving.

Science Teachers Learning from Lesson Analysis (STeLLA) Professional Development Program: Scaling for Effectiveness

PI: Kathleen Roth

Project Link: http://cadrek12.org/projects/science-teachers-learning-lesson-analysis-stella-professional-development-program-scaling-e
This is a full research and development project addressing challenge question: How can promising innovations be successfully implemented, sustained, and scaled in schools and districts? The promising innovation is the Science Teachers Learning from Lesson Analysis (STeLLA) professional development (PD) program, which supports 4th- and 5th-grade teachers in teaching concepts in biology (food webs), physical science (phase changes), and earth science (earth’s changing surface, weather).

Scientific Role-playing Games for 21st-Century Citizenship

PI: Kurt Squire

Project Link: http://cadrek12.org/projects/scientific-role-playing-games-21st-century-citizenship
This project investigates the potential of online role-playing games for scientific literacy through the iterative design and research of Saving Lake Wingra, an online role-playing game around a controversial development project in an urban area. Saving Lake Wingra positions players as ecologists, department of natural resources officials, or journalists investigating a rash of health problems at a local lake, and then creating and debating solutions.

Seeds of Science / Roots of Reading: Developing a New Generation of Research-based Elementary Science Instructional Materials

PI: Jacqueline Barber

Project Link: http://cadrek12.org/projects/seeds-science-roots-reading-developing-new-generation-research-based-elementary-science-ins
This project is developing research-based science units for 3rd-4th grades in life, earth and physical science. The Seeds/Roots series is an integrated science-literacy instructional program based on a successful NSF-funded proof-of-concept initiative. It builds on revision of units in the Great Explorations in Math and Science Program; but updates and employs a new, multi-modal "Do it, talk it, read it, write it" learning model, with literacy used in the service of science inquiry.

SimScientists Human Body Systems: Using Simulations to Foster Integrated Understanding of Complex, Dynamic, Interactive Systems

PI: Barbara Buckley

Project Link: http://cadrek12.org/projects/simscientists-human-body-systems-using-simulations-foster-integrated-understanding-complex-
This project leverages curricular module development to design, develop, and test new cyberlearning modules that integrate multiple (circulation, respiration, and digestion) systems of the human body. The project aims to deepen science content knowledge, science inquiry skills, and model-based reasoning skills for high school biology students. The project will use simulations showing how individual systems function, how they work together, and how the integration of all three creates a dynamic and reactive biological system.

SPRINTT:  Student Polar Research with IPY National (and International) Teacher Training

PI: Glen Schuster

Project Link: http://cadrek12.org/projects/sprintt-student-polar-research-ipy-national-and-international-teacher-training
SPRINTT uses an innovative, live, online training format to train hundreds of teachers in how to teach life, Earth, and physical science content in a polar context. Polar scientists directly inform the content and participate in the training. SPRINTT provides teachers with existing and adapted, high-quality, standards-based curriculum materials and collaborates with science and education partners to simplify research data and create a user-friendly interface from which students perform their own authentic polar research projects.

Studying Topography, Orographic Rainfall, and Ecosystems (STORE) with Geospatial Information Technology

PI: Daniel Zalles

Project Link: http://cadrek12.org/projects/studying-topography-orographic-rainfall-and-ecosystems-store-geospatial-information-technol
This project is using innovative Geospatial Information Technology-based learning in high school environmental science studies with a focus on the meteorological and ecological impacts of climate change. The resources developed are using ArcGIS Explorer to increase students' learning and interest in science and careers and will be adaptable for teachers to improve classroom implementation. 

Teaching Ecosystem Complexity through Field Science Inquiry

PI: Marion Dresner

Project Link: http://cadrek12.org/projects/teaching-ecosystem-complexity-through-field-science-inquiry
This project results in a training manual, web-based resources, and training opportunities in field-based ecology for high school teachers. The project is designed to increase teacher content knowledge in ecological concepts, improve their higher level thinking skills, and interest more Hispanic students in ecology. To support the latter objective the project's materials are translated into Spanish.

The Bio-Math Connection

PI: Fred Roberts

Project Link: http://cadrek12.org/projects/bio-math-connection
This project will develop 15 modules for high school students that connect biology, computation, and mathematics with corresponding teacher materials and professional development activitiesThe modules will draw on an approach to biological phenomena as involving information processing, in three illustrative areas conducive to learning at the high school level: Bioinformatics and Computational Biology, Mathematical Methods in Epidemiology, and Mathematical Methods in Ecology. 

The Leonardo Project: An Intelligent Cyberlearning System for Interactive Scientific Modeling in Elementary Science Education

PI: James Lester

Project Link: http://cadrek12.org/projects/leonardo-project-intelligent-cyberlearning-system-interactive-scientific-modeling-elementar
The project designs and implements technologies that combine artificial intelligence in the form of intelligent tutoring systems with multimedia interfaces to support children in grades 4-5 learning science. The students use LEONARDO's intelligent virtual science notebooks to create and experiment with interactive models of physical phenomena.

Universal BEATS: Universal BioMusic Education Achievement Tier in Science

PI: Patricia Gray

Project Link: http://cadrek12.org/projects/universal-beats-universal-biomusic-education-achievement-tier-science
UNCG and NCSU are developing instructional resources for grades-2–5 students that infuse cutting-edge content from the emerging field of biomusic into standards-based elementary science and music curricula. The approach uses the musical sounds of nature to help students learn concepts in biology, physical science, and anthropology. Curriculum is undergoing beta-testing across North Carolina in diverse school settings.

Urban Ecology Course Materials Created with a Universal Design for Learning Framework

PI: Eric Strauss

Project Link: http://cadrek12.org/projects/urban-ecology-course-materials-created-universal-design-learning-framework
This project is developing, testing, evaluating and disseminating a year-long set of urban ecology course materials for use in high school-level capstone science courses. The standards-based materials emphasize locally-relevant field studies and incorporate principles of Universal Design for Learning and Educative Curriculum. Evaluation and research studies focus on measuring effectiveness of the materials in promoting content understanding, self-efficacy in science and inquiry abilities of students in urban high schools, particularly those from underrepresented groups.

Zydeco: A Mobile "Nomadic Inquiry" System to Support and Bridge Science Inquiry Between Classroom and Museum Contexts

PI: Christopher Quintana

Project Link: http://cadrek12.org/projects/zydeco-mobile-nomadic-inquiry-system-support-and-bridge-science-inquiry-between-classroom-a
This project will explore how new mobile and web-based technologies can support content-rich nomadic inquiry; that is, science inquiry that takes place on-the-go, across integrated K-12 formal and informal settings. Students will begin the inquiry process in the classroom using curricular activities and the Zydeco web software developed in the project to help define goals and questions and to design data collection strategies and categories for use on a field trip to an informal setting.
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