Suggestions for Etoys Mathematics and Science Units

Etoys is a revolutionary computer-based learning environment that works well with the Universal Design for Learning approach and can be used to support the three recommendations of the How People Learn study. It is important to integrate mathematics into the development of science concepts to allow the levels of mathematical, conceptual, and science reasoning to rise together. This integration leads to a spiral process of understanding science through mathematics and building conceptual knowledge. The Etoys environment allows learners to use mathematics in simulations of science concepts. The ability of students to author their own projects or build on projects created by others supports an authentic approach to learning provides near instantaneous feedback to students while they are authoring. These features open the door for students to learn like experts learn.

We are proposing a series of three units for Mathematics and three for Science. Each unit would consist of 10 lessons integrated to focus on content areas that would be used by teachers in classrooms with 9 or 10 year old students. Each lesson would be designed to be completed during a 50 minute class period – including time needed for the teacher to introduce the lesson, students to do the lesson and the teacher to provide closure. The lessons, although integrated and focused on an important concept, could be done independently of allow classroom teacher's to use between one and ten of the lessons as time permits.

We would like feedback on the topics we suggest – either modifications or better ideas that would be more widely used by more teachers.

Mathematics: The Curriculum Focal Points from the National Council of Teachers of Mathematics (NCTM) in the US fit perfectly with the above philosophy and we could easily create a unit for each of the three focal points recommended for 9 year olds, so they are quoted here from the NCTM website.

1. Number and Operations and Algebra: Developing quick recall of multiplication facts and related division facts and fluency with whole number multiplication.

Students use understandings of multiplication to develop quick recall of the basic multiplication facts and related division facts. They apply their understanding of models for multiplication (i.e., equal sized groups, arrays, area models, equal intervals on the number line), place value, and properties of operations (in particular, the distributive property) as they develop, discuss, and use efficient, accurate, and generalizable methods to multiply multidigit whole numbers. They select appropriate methods and apply them accurately to estimate products or calculate them mentally, depending on the context and numbers involved. They develop fluency with efficient procedures, including the standard algorithm, for multiplying whole numbers, understand why the procedures work (on the basis of place value and properties of operations), and use them to solve problems.

2. Number and Operations: Developing an understanding of decimals, including the connections between fractions and decimals.
Students understand decimal notation as an extension of the base-ten system of writing whole numbers that is useful for representing more numbers, including numbers between 0 and 1, between 1 and 2, and so on. Students relate their understanding of fractions to reading and writing decimals that are greater than or less than 1, identifying equivalent decimals, comparing and ordering decimals, and estimating decimal or fractional amounts in problem solving. They connect equivalent fractions and decimals by comparing models to symbols and locating equivalent symbols on the number line.

3. Measurement: Developing an understanding of area and determining the areas of two-dimensional shapes.
Students recognize area as an attribute of two-dimensional regions. They learn that they can quantify area by finding the total number of same-sized units of area that cover the shape without gaps or overlaps. They understand that a square that is 1 unit on a side is the standard unit for measuring area. They select appropriate units, strategies (e.g., decomposing shapes), and tools for solving problems that involve estimating or measuring area. Students connect area measure to the area model that they have used to represent multiplication, and they use this connection to justify the formula for the area of a rectangle.

Science: These are based on the National Science Education Standards (US).

1. Physical Science

Force and Motion (a first option): the definitions and examples of force, position, velocity and acceleration could come to life in Etoys simulations and activities that students author. Incorporated into the lessons would be the processes of measurement, inquiry and analysis.

Light and Sound (a second option): the ideas of light and sound could come to life in Etoys simulations and activities that students author. Comparisons would be made to make clear the similarities and differences between light and sound. In the analogy of considering learning as weaving a tapestry, we could include strands of energy and motion in the lessons. Incorporated into the lessons would be the processes of measurement, inquiry and analysis.

2. Life Science

Study of a Marine Ecosystem: the ideas of characteristics of organisms, life cycles of organisms and organisms and environments would be incorporated in the lessons along with the processes of measurement, inquiry and analysis. We would include effects of climate change and human activities on marine organisms.

3. Earth Science

Weather: the ideas of properties of Earth materials, objects in the sky and changes in Earth and sky would be incorporated in the lessons along with the processes of measurement, inquiry and analysis. In the analogy of considering learning as weaving a tapestry, we could include strands of energy, climate change, force and motion in the lessons.

