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Curriculum Project Descriptions

The following list of projects and accompanying descriptions was compiled for CADRE’s Curriculum SIG to provide members with an overview of the work represented in this SIG. CADRE staff will update this list as SIG membership grows.
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Across the Sciences: Multidisciplinary Learning for Teachers through Multimedia

PI: Pamela Van Scotter

SIG Members: Pamela Van Scotter

NSF Program: TPC

Across the Sciences is an online professional development course of study for high school science teachers. Oregon Public Broadcasting, BSCS, RMC Research, and NTEN are partners on this project. The course of study is designed to support teachers who find themselves teaching out of field. There are 10 interactive units: 1 on inquiry and 3 each in physical science, earth science, and life science. The National Teachers Enhancement Network (NTEN) at Montana State University is currently hosting the units for our national field test. RMC is conducting the evaluation.

When the units are completed, they will be available through the BSCS website, and teachers can use any of the units free of charge. For a fee, teachers will also be able to take the entire course for college credit through Montana State University. The content of the course aligns with BSCS Science: An Inquiry Approach, a multidisciplinary program for high school, which was funded through NSF.

An Investigation of the Impact of Strengthening the "T" and "E" Components of STEM in High School Biology and Chemistry Courses 

PI: Debra Brockway

SIG Members: Debra Brockway

NSF Program: DR K-12

Stevens Institute of Technology and the New Jersey Department of Education are addressing the DR-K12 challenge of assuring that all students have appropriate opportunities to learn significant STEM content. The project is developing high school biology and chemistry instructional materials that incorporate engineering design and inquiry activities closely linked to the content, while simultaneously introducing students to cutting-edge research in STEM fields.

The goal of this project is to strengthen the technology and engineering components in high school STEM courses taken by a majority of students. The hypothesis is that increasing the presence of engineering and technological design at the high school level, specifically by integrating activities in bioengineering and chemical engineering into high school biology and chemistry classes, improves student understanding of science concepts and strengthens students’ 21st century skills more than traditional instructional methods.

The study employs an experimental design with matched pairs of classrooms randomly assigned to treatment or control conditions. Instruction in the treatment group includes an engineering design activity in addition to the existing curriculum, while instruction in the control group consists of the existing curriculum and an additional activity presented via traditional methods. Changes in performance on achievement and skills tests for the matched pairs are then compared.

The study is intended to contribute to the body of research on the effectiveness of engineering design activities in improving student understanding of science concepts as compared to other teaching methods. An experienced, multi-disciplinary, multi-institutional research team and project advisors utilize rigorous methodologies to investigate the impact of engineering design activities on the learning of science content and 21st century skills.

This study contributes new knowledge to both state and national efforts to improve the effectiveness of STEM education at all levels for all students. By incorporating engineering design in high school science, students are exposed to engineering concepts and the interdisciplinary connections among science, technology, and engineering. Introducing engineering design concepts in courses with larger and more diverse enrollments helps to align public perceptions with reality, increases student enrollments in STEM courses, and enhances the diversity of students considering post-secondary engineering programs.

Applying Research on Science Materials Implementation: Bringing Measurement of Fidelity of Implementation (FOI) to Scale

PI: Jeanne Century

SIG Members: Jeanne Century, Debbie Leslie

NSF Program: DR K-12, IMD

The Applying Research on Science Materials Implementation: Bringing Measurement of Fidelity of

Implementation (FOI) to Scale project resides at the Center for Elementary Mathematics and Science Education (CEMSE) at the University of Chicago. Working with the Chicago Public Schools, CEMSE is nearing completion of this three-year applied research project to develop instruments for measuring the use of science and mathematics instructional materials. This work builds on existing theoretical work on FOI in the fields of education and health and on recent studies of FOI of science and mathematics instructional materials.

The project is completing development of a suite of instruments including teacher and school leader questionnaires, a teacher instructional log, a classroom observation protocol, teacher and school leader interview protocols, and a school-wide observation protocol. The instruments were tested over two years, ending with a 40-school field test completed in June 2009. Each instrument in the suite has an accompanying set of User’s Notes and, when the project is complete, will be accompanied by a User’s Guide that includes guidelines for suggested use.

The instruments were developed using an FOI conceptual framework as a foundation. The framework was developed building from existing FOI work in health and education, and organizes “critical components” into framework categories that facilitate description and analysis of program enactment. The project developed instruments to measure use of NSF-supported science instructional materials Full Option Science System (FOSS), Science and Technology for Children (STC), Science Education for Public Understanding Program (SEPUP), and Investigating Earth Systems (IES) as well as the non-NSF-funded program Science Companion, and the NSF-funded mathematics program Everyday Mathematics.

In addition to instruments for measuring the programs named above, CEMSE has developed a process for customizing the instruments to other programs. CEMSE also provides training for others wishing to use the instruments.

A Technology Exemplar: Post-Textbook UDL Materials

PI: Carolyn Staudt

SIG Members: Carolyn Staudt

NSF Program: IMD

There are no classroom-ready elementary STEM curriculum materials that use Universal Design for Learning (UDL). There is a particular urgency to developing UDL materials now because the 2004 Individuals with Disabilities Education Act (IDEA) included provisions for a process that will result in a voluntary National Instructional Materials Accessibility Standard (NIMAS). Initially, states adopting NIMAS will require all publishers to provide electronic versions of textbooks. The UDL Elementary Science Materials use inquiry as the cornerstone for the development of elementary science, technology, engineering, and math (STEM) activities. These electronic versions of print texts will be a starting point that will support some UDL goals, but will hardly take full advantage of information technologies.

Exemplars are needed now to demonstrate what is possible when UDL materials are designed from the start for electronic delivery. Because of NIMAS, an effective exemplar could have far-reaching impact. The goal of this project is to create practical science materials designed with UDL principles for students and teachers in inclusive classrooms. The project will create sufficient materials to test the effectiveness of the approach and provide an exemplar that can inspire additional content and further development. The materials are aimed at upper elementary grades and are being tested in 19 classrooms in Fresno, CA; Anchorage, AK; Maryville, MO; and Acton, MA.

The units are developed around four driving questions:

· Why are there clouds?

· What if there was no friction?

· What do plants eat?

· What is electricity?

Each unit contains grade-appropriate (grades 3–4 and grades 5–6) hands-on, model-based and probe-based activities with a wide range of alternatives for the way tools are used in the classroom, materials are represented and communicated, and learning is assessed. While this project focuses on just part of the grade 3–6 science curricula, the research results and the technologies developed will be applicable to other levels and disciplines of science as well as to mathematics and engineering education.

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

PI: Alan Berkowitz

SIG Members: Alan Berkowitz

NSF Program: DR K-12, IMD

TERC and the Cary Institute of Ecosystem Studies are designing an elective capstone course that incorporates cutting-edge research on biocomplexity and coupled nonhuman-human systems. The inquiry based curriculum engages students of all abilities in a case-based approach to land-use decisions. The first module presents a land-use decision at an urban high school, coupled with a conservation decision related to the affects of climate change in the Arctic. The second module presents a land-use decision regarding the suburban/agricultural interface in the United States coupled with a conservation decision in Amazonia related to agricultural use. Students progress from describing and representing relationships among components in systems qualitatively to quantifying these, and finally to using models predictively. They use models to predict the outcomes of their land-use and conservation decisions, which in turn help them refine their arguments in support of their chosen case solutions.

The first module was piloted in spring 2008 in two urban and one rural high school classrooms that included a range of sophomores, juniors, and seniors. Using examples of student work, we present qualitative data showing how students (1) engage with, understand, and model complexity, and (2) construct arguments for their case solutions. Both modules are currently being piloted in a mix of 24 urban, suburban, and rural classrooms.

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

PI: Gilly Puttick

SIG Members: Gilly Puttick

NSF Program: DR K-12, IMD

See above. 

Community Oriented Science Education

PI: Herbert Thier

SIG Members: Herbert Thier

NSF Program: DR K-12

Community Oriented Science Education (COSE) is a three-year project that will contribute to the emerging knowledge base for reform-minded middle school STEM instructional materials development. This will occur through the development, field-testing, and evaluation of a prototype instructional materials module specifically designed to stimulate and sustain urban-based students’ interest in STEM. The module will include guided inquiry-oriented activities thematically linked by the standards-aligned concept of energy transfer, which highlight the fundamental processes and integrative nature of 21st century scientific investigation. Coupled with these activities will be design-oriented, project-based experiences that enable students to apply conceptual understandings in culturally responsive and relevant contexts.

The module will require approximately one month to complete, during which it will support a learning

progression comprising the following components: (1) experience with and understanding and use of selected concepts related to energy; (2) understanding of fundamental processes of scientific investigation; (3) Acquisition of skills necessary to carry out investigations; (4) application of newly acquired skills and understandings through participation in teacher-guided research projects; and (5) execution of student designed and -directed research projects related to energy resources and use. 

Prototype materials will be field tested in Northern California inner city schools with student populations representative of the ethnic and socio-economic diversity that typifies many urban American schools. Throughout the field-testing process, we will investigate the use of Smart Phone technology in addition to written reports to provide direct student feedback on module activities in a variety of digital formats.

Learning associated with prototype COSE materials will be assessed through the combined use of embedded assessment tasks and performance assessments describing their investigations. Our hypothesis is that inquiry/design-oriented, culturally responsive and relevant instructional materials can increase urban-based middle school students’ STEM-oriented interest, self-efficacy, confidence, and attitudes, and promote the development of robust STEM identities. Information from field tests will inform the design of learning progressions for activities that form the core of a future, multi-year middle school program that focuses on the concept of energy transfer and transformation. Project implementation will occur through a collaboration that includes instructional materials developers based at the University of California at Berkeley, experienced science teachers, and researchers from other universities.

The project will generate information that is useful in developing student-centered instructional materials that effectively present important fundamental concepts (e.g., energy transfer and transformation) in culturally relevant, nurturing educational contexts that offer a high degree of active involvement and ample opportunities to succeed. The proposed project will generate information that contributes to an empirical framework upon which future, reform-minded development of middle school materials and intervention strategies may be built. Furthermore, the project will identify elements associated with inquiry and design oriented, project-based materials that affect positive changes in students’ STEM-related learning, attitudes and capacities. As such, the project has the potential of broadly affecting how science is taught and learned in middle schools.

Data Games—Tools and Materials for Learning Data Modeling (Collaborative Research - Finzer)

PI: William Finzer

SIG Members: Steven Rasmussen

NSF Program: DR K-12

Students playing computer games generate large quantities of rich, interesting, highly variable data that mostly evaporates into the ether when the game ends. What if in a classroom setting, data from games students played remained accessible to them for analysis? In software and curriculum materials being developed by the Data Games project at UMass Amherst and KCP Technologies, data generated by students playing computer games form the raw material for mathematics classroom activities. Students play a short video game, analyze the game data, conjecture improved strategies, and test their strategies in another round of the game. 

The twenty video games are embedded in TinkerPlots and Fathom, two data analysis learning environments widely used in grades 5-8 and 8-14 respectively. The game data appear in graphs in real time, allowing several cycles of strategy improvement in a short time. The games are designed so that these cycles improve understanding of specific data modeling and/or mathematics concepts. Lessons will be embedded in LessonLink from Key Curriculum Press to facilitate their integration into standard curricula. The three-year project expands research in students' understanding of data modeling and their ability to learn mathematical content embedded in data-rich contexts. 

A teaching experiment methodology is used to investigate four research questions: (1) To what extent do students view the data as the result of a production process and does this conception have the same sort of affordances as repeated-measures contexts for interpreting data in terms of signals and noise? (2) How do students view data, especially when they encounter data that do not fit into rows and columns? What data structures are appropriate to introduce in middle school? High school? (3) How do students' understandings, interpretations, and interactions with data change as a function of size of the data set? (4) To what extent do the mechanisms the project builds for web-enabled collaboration and data sharing enhance classroom activities? Data, including video, student work, and student interviews, are collected from after-school Data Game clubs and middle and high school mathematics classrooms. Data are analyzed using a grounded theory approach.
Electronic Teacher Guide: Its Development and Use in Supporting Educative Curricula

PI: Jacqueline Miller

SIG Members: Jacqueline Miller (facilitator) 

NSF Program: DR K-12

The Center for Science Education (CSE) and the Center for Children and Technology (CCT) at Education

Development Center, Inc., are undertaking a research and development project aimed at enhancing the ability of teachers to provide science education. The project will develop a prototype of an electronic teacher guide (eTG) and, in a series of classroom-based studies, determine how its use impacts teacher learning and practice, particularly in relation to the fidelity with which teachers modify and adapt instructional materials at the secondary level.

The eTG will be based on a print teacher guide developed for a 12-week genetics unit from an NSF-funded high school science curriculum developed by CSE, Foundation Science: Biology, and will provide features of new media that support the needs of a range of teachers, customizing the content and providing different interfaces and layers for teacher resources and pedagogical supports. At its core, the eTG design will be based on a series of teacher profiles developed in early user research, enabling the tool to anticipate and meet teachers’ varying needs and preferences in regard to curriculum planning and support. It will support teachers in planning, implementing, and reflecting on innovative instructional materials, providing “just-in-time” and “point-of-use” access to rich media resources relating to science content and best teaching strategies. 

Once developed, pilot studies will examine the fidelity with which high school educators who are using the eTG teach the Foundations genetics curriculum, using measures of fidelity centered on the concept of “opportunities to learn.” The studies will address the following question: Do teachers who make substantial use of the eTG teach Foundation Science lessons with at least a moderate level of fidelity (LOF) to the intended curriculum? More specifically, (a) for teachers who identify themselves as having relatively low subject matter knowledge (SMK), is use of the eTG associated with a moderate level of fidelity (or higher) in the teaching of the intended science content knowledge? and (b) for teachers who identify themselves as having relatively low pedagogical content knowledge (PCK), is use of the eTG associated with a moderate level of fidelity (or higher) to the intended pedagogy in Foundation Science lessons?

Project outcomes will include (1) a prototype electronic teacher guide for an NSF-funded high school

genetics curriculum; (2) design guidelines for creating planning and teaching supports for rigorous science curricula that address varied teacher work styles and needs; and (3) research findings that illuminate the potential of digital media to enhance the educative properties of curriculum materials, as part of the broader effort to improve the quality of science teaching.

Engineering is Elementary: Engineering and Technology Lessons for Children

PI: Christine Cunningham

SIG Members: Christine Cunningham

NSF Program: IMD

The Engineering is Elementary: Engineering and Technology Lessons for Children (EiE) project aims to promote the learning and teaching of engineering and technology by elementary school students and teachers in grades 1-5. At its core, the EiE project is creating research-based curriculum materials that integrate engineering and technology concepts and skills with elementary science lessons.

Each set of EiE lessons integrates an elementary school science topic with a specific field of engineering.

Each of the 20 units is designed to engage students in the engineering design process and includes the following:

· a storybook narrated by a child character from around the world. As the child tries to solve a problem, he or she is introduced to what engineering is, some basic engineering concepts, and some related science content. The problem the child character engages with is the same one that readers will engage with in their classrooms

· lesson plans with detailed instructions for teachers

· duplication masters: ready-to-photocopy activities and handouts for students available in two levels: basic (suggested for grades 1 and 2) and advanced (suggested for grades 3-5)

· assessments rubrics and multiple-choice and open-ended questions that teachers can use to gauge their students’ understanding and learning of engineering, technology, and science concepts

· background information and additional reference resources for teachers

All materials are designed to meet the national Standards for Technological Literacy and connect with literacy, social studies, and mathematics. Close collaboration and feedback of a cadre of local pilot teachers and a larger set of national field-test teachers in five states guide development. Data from students and teachers inform revisions of materials.

EiE materials are grounded in ongoing research and assessment of student and teacher conceptions, learning, and attitudes and of teachers’ perceptions of the EiE curriculum. We are collecting qualitative and quantitative data from students and teachers nationally to better understand how children best learn about engineering and how our materials impact their understandings. National, statistical, controlled studies indicate that children who engage with EiE materials have a much better understanding of engineering and technology concepts than children who do not.

Engineering is a new discipline for elementary school teachers. To support the teaching of engineering and technology, EiE offers professional development workshops for elementary school educators. These sessions provide teachers with an overview of engineering concepts and skills, introduce teachers to the curriculum materials, and engage the teachers in the activities in the lessons.

Through the EiE Hub Site Initiative, EiE project staff work with professional development providers from

across the country to familiarize them with the program and its methods so they can offer workshops and support for local teachers, educators, and afterschool providers in their states. To this end, the project has developed the EiE Handbook for Professional Development. As of April 2009, over a million students and 15,500 students in 50 states were using our materials.

RAPID: The Science of Atoms and Molecules Project

PI: Frieda Reichsman

SIG Members: Frieda Reichsman

NSF Program: DR K-12

This Rapid Supplement for the Science of Atoms and Molecules project undertakes a longitudinal study of student retention and application in subsequent years of concepts related to atoms and molecules. This work supplements the Science of Atoms and Molecules (SAM) project at the Concord Consortium using the Molecular Workbench software. The RAPID funding will enable researchers at the Concord Consortium to exploit a fleeting opportunity to undertake important longitudinal studies over this academic year (2009– 2010). These studies will provide important data concerning the transfer of core molecular science concepts across years. Time is of the essence because two groups of schools can be used to conduct research on student retention, schools that have used SAM chemistry activities last year (academic year 2008–2009) and will use the biology activities this year, exposing students to at least two years of SAM activities in a chemistry -biology sequence.

The SAM materials have a number of features that are designed to maximize learning across years. All the activities are based on guided inquiry. The same computational engine and Jmol molecular visualizations are used throughout. The activities are structured into four general themes that span the three years: motion and energy, charge, structure, and light. There is a common format and design for all activities.

The research will address the following questions:

1. Does student exposure to SAM activities in one year influence performance in SAM activities in a

subsequent year?

2. Can students recall or apply concepts from SAM activities from prior years?

3. Is the available teacher professional development with SAM activities adequate?

To address these questions, we will assess the impact of previously completed SAM chemistry activities (used during the 2008–2009 academic year) on performance on SAM biology activities during the 2009–2010 academic year in a capstone biology course. The study will include 300 biology students split approximately equally between classes taught by SAM pilot teachers and by cohort one RI-ITEST (Rhode Island Information Technology Experiences for Students and Teachers) teachers, who receive additional professional development in using these activities. All teachers in the study will be required to use at least five SAM biology activities during the year.

It is important to know whether the SAM design and amount of content accomplishes the overall goal of improving the secondary science sequence by teaching important concepts that can be built on in subsequent courses. This is an extremely important question, since positive results could transform secondary science education by justifying a broader implementation of these materials and providing empirical evidence for additional research and curriculum initiatives of this kind. In particular, such evidence would provide justification for a more radical and comprehensive series of courses that systematically focused on basic atomic-scale concepts.

Science in Global Issues: An Integrated High School Science Course

PI: Barbara Nagle

SIG Members: Barbara Nagle

NSF Program: DR K-12, IMD

The Lawrence Hall of Science’s Science Education for Public Understanding Program (SEPUP) is developing a two-year integrated science course, titled Science and Global Issues (SGI), for grades 9–10. The Science in Global Issues project has used a backward design approach. The two-year program includes a complete year of new material, along with a major revision of the previously developed Science and Sustainability high school course, initially published in 2000. This two-year sequence will complete the SEPUP sequence for grades 6–10. When these courses are published in 2010, they will provide the equivalent of a year-long biology course and a semester each of chemistry and physics.

Issue-oriented science forms the core of SEPUP curriculum materials and is integral to the SEPUP learning cycle and goal of developing science materials for all students. Every unit and course uses personal and societal issues to provide thematic continuity for students’ investigations and observations. The materials focus on the use of scientific concepts and evidence when making personal and societal decisions. The high school courses integrate and coordinate science content around issues of sustainability. Like all SEPUP courses, SGI includes an embedded authentic assessment system, based on the SEPUP/BEAR Assessment System developed as part of a research and development project conducted in collaboration with the Berkeley Evaluation and Research (BEAR) Center at the University of California at Berkeley’s Graduate School of Education. This assessment system assesses students’ understanding of science content and process, as well as their ability to use this understanding to provide evidence for and analyze trade-offs of societal and personal issues. The courses also use embedded approaches to literacy in science based on the published work of literacy experts and field tested in the context of the SEPUP program.

Field testing of the nine units in the SGI sequence is now complete, and the materials are currently being revised based on classroom feedback, scientific review, and student-learning results on matched pretests/ post-tests and embedded assessments. Evaluation of the SGI program focuses on student learning that results from using the issue-oriented and inquiry approaches in these materials.

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

PI: Jacqueline Barber

SIG Members: Jacqueline Barber

NSF Program: IMD

Note: Jacqueline Barber is also on the DR K-12 Project, The Role of Educative Curriculum Materials in Supporting Science Teaching Practices with English Language Learners.

"Seeds of Science/Roots of Reading: Developing a New Generation of Research-based Elementary Science Instructional Materials" will develop and test three inquiry-based science units for 3rd-4th grades -- one each 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. Seeds/Roots builds on revision of units in the Great Explorations in Math and Science (GEMS) 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. The learning model capitalizes on natural synergies between science and literacy to the benefit of both domains, and emphasizes support for English Language Learners. With other funding sources this proposal will leverage NSF's initial investment in this program and build on its success to enable the commercial launch of the entire grades 2-5 program. The project will also develop an online guide to the entire series as well as materials for administrators and parents/caregivers.

The Inquiry Project

PI: Susan Doubler

SIG Members: Susan Doubler

NSF Program: DR K-12, IMD, TPC

TERC and Tufts University are developing a learning progression in scientific inquiry about the nature of matter to prepare students in grades 3–5 for the ideas, concepts, representational forms, and habits of mind considered foundational for learning about the atomic-molecular theory of matter in middle school. The project has developed measures and is assessing students' understanding of volume (length and area), mass (and weight), density, matter and material kind, constancy and variation under transformations, and proportional reasoning (including intensive quantities).

On the basis of the current and prior research, the project is producing a coherent set of curriculum, professional development materials, and formative assessment measures to support the adoption of the learning progression in classrooms from grades 3–5. The project's close collaboration with scientists and urban schools, and the intertwining of research and curriculum development, play crucial roles in creating the inquiry-based learning environments that lie at the heart of the present approach.

The inquiry-based activities are designed to (a) build on children’s existing ideas; (b) help children to first develop robust macroscopic understanding of matter; (c) support children’s qualitative reasoning as well as reasoning with metrics, and their use of mathematical representations (number lines, tables, graphs, and linear notation) to enrich their science understanding; (d) engage children early on in devising, comparing, and assimilating models; and (e) promote meta-conceptual awareness and epistemologies of mediation as alternatives to naïve realism.

Three themes weave throughout the work: (1) Measurement and modeling: Students are encouraged to distinguish, order, and measure physical quantities (such as weight and volume) and relate these quantities to each other in consonance with their emerging models of matter. (2) Change and conservation: Students deepen their understanding of matter and materials through investigations of constancy and change when matter is reshaped, divided, mixed, and so forth. Through investigations students identity and differentiate key quantities, learn to measure them and conceive of them as variables bearing theoretical meaning in their emerging models of matter. (3) Scale: Students extend their intuitions about, and willingness to draw inferences regarding, phenomena occurring at various ranges along scales (and at various orders of magnitude)—including ranges for which direct perceptual judgment is not possible.

The Inquiry Project includes a range of activities, the most important of which are (1) the elaboration and refinement of the learning progressions model so as to include mathematical as well as scientific understanding; (2) the planning and execution of a 2.5-year longitudinal study of treatment and control subjects, using 10 key assessment tasks as repeated measures, classroom observations, and out-of-class interviews for clarifying student understanding and approaches to selected topics; (3) the creation of instructional materials for grades 3-5 along with embedded formative assessments; and (4) teacher professional development that uses formative assessment as a window for helping practitioners to further their own understanding of science and promote that of their students. The project seeks to integrate the above aspects of its work components into a framework that will broadly serve the science education community.

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

PI: Eric Strauss

SIG Members: Eric Strauss

NSF Program: DR K-12, IMD

The Lynch School of Education and the Urban Ecology Institute at Boston College are partnering with the Center for Applied Special Technology (CAST) to develop, test, evaluate and disseminate 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. Other features include (1) an on-line resource center that links to professional development resources, (2) a student-written urban environment newspaper called "Green Times," and (3) a writing support toolkit. 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.
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