Stretching & Shrinking

Investigation 1:  Enlarging Figures
Similarity is introduced at an informal level, and students use their intuition about enlargements to answer questions about how simple figures grow.  Students make drawings of similar figures by using a pair of rubber bands, then compare side lengths, perimeters, and area of the original.
Investigation 2:  Similar Figures
Students build a good working definition of similar in mathematics terms, and they begin to see connections between geometry and algebra.  Using the coordinate system, they draw several geometric figures, some that are similar to one another and others that are distorted.  They explore algebraic rules that cause images to change size and to move about the coordinate plane, and they compare angle measure and lengths of corresponding sides informally as they investigate transformations.  For the first time, students find that for two figures to be similar, corresponding angles must be congruent and corresponding sides must grow by the same factor.
Investigation 3:  Patterns of Similar Figures
Students deepen their understanding of what it means for two figures to be similar.  In addition, they explore the relationship between the areas of similar figures.  The idea that area does not grow at the same rate as side length when a figure is enlarged so that its shape is preserved is quite difficult to grasp.  Through experiments, students explore what it takes for figures to be similar and discover how triangles are special.  These experiences help them build mental images to support their evolving ideas about the relationship between scale factor and area.
Investigation 4:  Using Similarity
Students discover the usefulness of their new knowledge of similarity and scale factors by solving real-world problems.  Each problem focuses on the concept of similar rectangles, and determining the scale factor is the key to its solution.
Investigation 5:  Similar Triangles
Students apply their new knowledge about similarity of triangles to real-world problems.  They use the shadow and mirror methods to find the height of a tall object, and they compare their data to decide which method gives more consistent results.  They also use similar triangles to find the distance across a physical feature, such as a pond.  In each problem, they employ the special features of triangles – that they are similar if their corresponding angles are equal.
