CatalystOHIO  K-12 Technology-Integrated Lesson Development Project
The Ohio Resource Center (ORC) for Mathematics, Science, and Reading invites interested mathematics educators to develop technology-integrated, standards-based K-12 instructional resources for publication on the ORC website. This resource development effort is part of catalystOHIO Resources (COR), a collaborative project of ORC, Ohio SchoolNet, and the Ohio Board of Regents, featuring modules and lessons that promote the effective use of technology in classroom instruction.  
This COR project supports the development of K-12 lessons or units designed to:

· address key areas of the academic content standards and ISTE standards
· promote technology use in mathematics, science, and language arts instruction
· provide instructional lessons and units using ORC content resources

· establish a process to inform future plans for ORC lesson development 
Instructional resources must meet the criteria for best practice, as detailed in the ORC Resource Review Rubric and the guidelines for technology use as defined by the COR Technology Integrated Lesson Review Rubric.  In addition, resources must reflect appropriate and effective use of technologies, incorporate effective instructional strategies, and employ a format suitable for online dissemination.  A complete list of criteria is given on pages 2-3 of this document, and a list of ORC content resources is given on pages 4-6.  Developers are not limited to the listed topics.  A stipend of $1250 will be paid for each satisfactory instructional resource developed.
Developers are asked to e-mail a one-page abstract and outline of their proposed lesson to Sigrid Wagner at swagner@ohiorc.org by November 1, 2004.
Project Timeline

November 1, 2004
Instructional resource proposals due—one-page abstract and outline

January 10, 2005
First drafts of instructional resources due

January 31
Drafts returned to developers with feedback

March 1
Final drafts of instructional resources due to ORC
April 15
Edited resources returned to developers for final approval

April 30
Developers make final changes and submit publication-ready lesson/unit to ORC

Late May
Target launch date for instructional resources on ORC website
Criteria for the Development of COR K-12 Instructional Resources

Required Resource Components

Resources must include sections to address the following items:

· Alignment with Ohio Academic Content Standards 
· explicit connections to related benchmarks and grade level indicators 

· rationale (why the content is important)
· Sound Research Base
· specific citations, including links to research available online 

· summary of the research that supports the activities, lessons, and assessments
· other information that provides evidence of effectiveness
· Content Explanation/Teacher Background
· clear and accurate presentation of relevant content
· explanations and definitions where appropriate, essential understandings related to the topic, and common misconceptions
· detailed content information (background) needed for instruction 
· Procedures for Lessons and Activities
· lessons and activities that reflect effective integration of technology
· documentation of all copyrighted resources and materials referenced

· ideas or strategies to promote equity

· ideas or strategies for differentiation of instruction
· Use of Technology

· identification and description of the technologies needed for instruction

· suggestions for adapting the activities, lessons, and assessments to the technologies and equipment referenced 

· technologies presented as an integral and essential part of the resource

· Range of Assessments

· assessment strategies that are aligned to standards, benchmarks, and grade level indicators

· tools and strategies (e.g., rubrics, performance tasks, student products) to help teachers assess student learning

· ideas to encourage teacher reflection about the effectiveness of the activities and lessons

Other Considerations for Resources

Lessons, activities, and assessments must address the following items:
· Student Engagement 
· activities and lessons empower students as learners

· activities and lessons require active participation of students

· Contextual Learning/Meaningful Application

· activities, lessons, and assessments are framed in a meaningful context
· Adaptability to Various Settings

· activities, lessons, and assessments are adaptable to a variety of learning situations
· Classroom Discourse

· activities, lessons, and assessments promote and encourage conversation and reflection by students and teachers
· suggestions for guiding effective discussions are provided
· Originality

· activities, lessons, and assessments illustrate innovative approaches to instruction 
· High Expectations

· activities, lessons, and assessments are motivational and set high standards for student achievement
· Presentation and Organization

· activities, lessons, and assessments are well-written and presented in a clear and logical sequence
Sample Mathematics Content Resources

The following ORC content resources need to be developed into complete instructional resources.  The suggestions below span a range of topics and grade levels.

Who Wants Pizza?: A Fun Way to Learn About Fractions
View Full Record of ORC #637
URL: http://math.rice.edu/~lanius/fractions/index.html
Standards Alignment:  Grades 1-7
Topics: Mathematics -- Numbers and Operations; Fractions
Professional Commentary: This site comprises six lesson activities including the definition of a fraction, equivalent fractions, addition of fractions, and multiplication of fractions. Students may respond online to get immediate feedback, or they can work the examples on grid paper....(see more)

We need a lesson that shows students why we need common denominators to add and subtract fractions and then shows them how to do it. 
Symmetries and Their Properties, Part 2: Reflections
View Full Record of ORC #2408
URL: http://illuminations.nctm.org/imath/912/sy_reflections/index.html
Standards Alignment:  Grades 6-12
Topics: Mathematics -- Geometry; Plane figures; Symmetry, transformations; Technology
Professional Commentary: Many objects in nature--butterflies, flowers, crystals, etc.--and many objects we use every day have reflection symmetry. In this four-part investigation using JavaSketchpad applets, students learn the mathematical definitions and properties of reflections and reflection symmetry....(see more)

We need a lesson that really gets into the mathematics behind transformations.  This applet, and others at the site, might be a good start.

Dueling Pinwheels
View Full Record of ORC #1120
URL: http://math.rice.edu/~lanius/misc/
Standards Alignment:  Grades 6-12
Topics: Mathematics -- Geometry; Symmetry, transformations; Technology
Professional Commentary: This site provides step-by-step instructions for constructing pinwheels using rotations, translations, and reflections of triangles and other plane figures on Geometer's Sketchpad. Access to a demonstration copy of Sketchpad is provided....(see more)

Here’s another possibility for the transformations lesson using Sketchpad.

Manipula Math with JAVA: Middle School Geometry
View Full Record of ORC #62
URL: http://www.ies.co.jp/math/java/geo/index.html
Standards Alignment:  Grades 5-10
Topics: Mathematics -- Geometry; Plane figures; Spatial relationships; Spatial sense; Models, construction; Congruence, similarity; Technology
Professional Commentary: This site uses interactive animation to explore geometric concepts for middle school and high school students. The interactive programs, or applets, each present a problem with opportunities for the student to do structured explorations....(see more)

We need lessons on intersecting, parallel, and perpendicular lines; right, acute, obtuse, and straight angles, and properties of polygons in a coordinate system.  We also need a lesson on the independence of perimeter and area.
Using Graphs, Equations, and Tables to Investigate the Elimination of Medicine from the Body
View Full Record of ORC #567
URL: http://standards.nctm.org/document/eexamples/chap7/7.2/index.htm
Standards Alignment:  Grades 8-12
Topics: Mathematics -- Algebra; Patterns, sequences; Nonlinear functions; Graphing; Connections, applications; Representation; Science -- Inquiry; Inquiry skills
Professional Commentary: This three-part activity illustrates the use of iteration, recursion, and algebra to model and analyze the changing amount of medicine in an athlete's body. The activity is adapted from High School Mathematics at Work, a publication from the National Research Council....(see more)
This is such an informative site—we need a lesson wrapped around it.

Comparing Properties of the Mean and the Median Through the Use of Technology
View Full Record of ORC #1461
URL: http://standards.nctm.org/document/eexamples/chap6/6.6/index.htm
Standards Alignment:  Grades 5-8
Topics: Mathematics -- Statistics; Mean, median, mode; Technology
Professional Commentary: Using interactive software, students compare and contrast properties of measures of central tendency, specifically the influence of changes in data values on the mean and median. As students change the data values, the interactive figure immediately displays the mean and median of the new data set....(see more)

We need a lesson that shows the effects of linear transformations on measures of center.  This site is a good start but doesn’t make the relationships clear.

Collecting, Representing, and Interpreting Data Using Spreadsheets and Graphing Software: Representing and Interpreting Data
View Full Record of ORC #1443
URL: http://standards.nctm.org/document/eexamples/chap5/5.5/part2.htm
Standards Alignment:  Grades 3-7
Topics: Mathematics -- Statistics; Data display; Technology
Professional Commentary: In the second of two activities, students use the graphing functions of a spreadsheet to help them interpret the weather data they have collected and entered in a spreadsheet in an earlier activity (accessible from this site)....(see more)

We need some good spreadsheet lessons.  Using weather data is a possibility.

Learning about Number Relationships and Properties of Numbers Using Calculators and Hundred Boards: Patterns to 100 and Beyond
View Full Record of ORC #1439
URL: http://standards.nctm.org/document/eexamples/chap4/4.5/calc_full/part2.htm
Standards Alignment:  Grades 2-4
Topics: Mathematics -- Algebra; Patterns, sequences; Technology; Numbers and Operations; Whole numbers
Professional Commentary: In this second of two activities, virtual hundred boards and calculators furnish a visual way of highlighting and displaying various patterns and relationships among numbers. In this second part, students skip count both forward and backward starting at various numbers....(see more)

Calculators are one way to explore multiples, properties, and other number patterns.

Learning about Properties of Vectors and Vector Sums Using Dynamic Software: Components of a Vector
View Full Record of ORC #1471
URL: http://standards.nctm.org/document/eexamples/chap7/7.1/index.htm
Standards Alignment:  Grades 9-12
Topics: Mathematics -- Algebra; Vectors, matrices; Geometry; Symmetry, transformations; Technology
Professional Commentary: Students manipulate a velocity vector to control the movement of a car to keep it from crashing into a wall. In this first of two activities, students understand that vectors are composed of both magnitude and direction, each of which can be manipulated in the game applet....(see more)

We have very little on vectors and matrices.
Learning about Multiplication Using Dynamic Sketches of an Area Model
View Full Record of ORC #1459
URL: http://standards.nctm.org/document/eexamples/chap6/6.1/index.htm
Standards Alignment:  Grades 5-8
Topics: Mathematics -- Technology; Numbers and Operations; Decimals; Operations
Professional Commentary: Students can visualize the effects of multiplying by positive numbers greater than 1 and less than 1 by changing the height of a rectangle of width 3 and seeing the corresponding changes in area....(see more)

We need a lesson that helps students understand the effects of multiplying (and dividing) by numbers greater than 1 and less than 1.

Spatial Reasoning Using Cubes and Isometric Drawings
View Full Record of ORC #1445
URL: http://illuminations.nctm.org/imath/6-8/isometric/index.html
Standards Alignment:  Grades 6-12
Topics: Mathematics -- Geometry; Solid figures; Spatial sense; Models, construction; Measurement; Surface area; Volume; Technology
Professional Commentary: In this multi-part interactive geometry investigation, students explore the composition, cross-sections, surface area, and volume of polyhedra using different representations and perspectives for three-dimensional block figures. The drawing tool has facilities ranging from the simple building of block figures, to viewing figures from different perspectives, to creating nets for analyzing surface area....(see more)

This site, along with physical materials, could really help students grapple with 3-dimensional objects.

Graphs and Stories
View Full Record of ORC #138
URL: http://www.nottingham.ac.uk/education/shell/graphs.htm
Standards Alignment:  Grades 5-10
Topics: Mathematics -- Algebra; Nonlinear functions; Graphing; Connections, applications; Problem Solving; Representation
Professional Commentary: This site includes four graphing activities developed as part of research done at the Shell Centre in England. These activities do not constitute a complete unit on graphing but provide a starting point for thinking about some important issues in the interpretation of graphical information....(see more)

Graph interpretation is much harder for students than graph construction.  This site presents some clever situations that students have to interpret.
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