connected mathematics 2 stretching and
shrinking

Connected Mathematics 2: Stretching and Shrinking is a pivotal component of
the Connected Mathematics Project (CMP), designed to enhance students'
understanding of mathematical concepts through exploration and inquiry. This
curriculum emphasizes the importance of relationships between geometric
figures and their transformations, particularly focusing on the effects of
stretching and shrinking shapes. By engaging students in hands-on activities
and real-world applications, Connected Mathematics 2 fosters a deeper
comprehension of proportional reasoning, similarity, and the properties of
geometric transformations.

The Importance of Stretching and Shrinking in
Mathematics

Understanding stretching and shrinking is crucial in mathematics for several
reasons:

1. Foundation for Geometry: Grasping the concepts of stretching and shrinking
helps students build a strong foundation in geometry, which is essential for
higher—-level math.

2. Real-World Applications: These concepts are applicable in various fields
such as architecture, engineering, computer graphics, and art, making
mathematics relevant to students' lives.

3. Development of Proportional Reasoning: Stretching and shrinking reinforce
the understanding of ratios and proportions, which are vital in many
mathematical contexts.

4. Visual Learning: The visual nature of these transformations aids in the
retention of geometric principles.

Key Concepts in Stretching and Shrinking

Connected Mathematics 2 introduces several key concepts related to stretching
and shrinking:

1. Similarity

Similarity is a fundamental concept that describes when two shapes have the
same form but may differ in size. The properties of similar figures include:

- Corresponding angles are equal.
— The ratios of the lengths of corresponding sides are equal.

2. Scale Factor

The scale factor is a number that describes how much a figure is enlarged or



reduced. It is calculated by:

- For stretching (enlargement): When the scale factor is greater than 1.
— For shrinking (reduction): When the scale factor is between 0 and 1.

For example:
- If a triangle is scaled by a factor of 2, each side length is doubled.
- If a triangle is scaled by a factor of 0.5, each side length is halved.

3. Transformations

Transformations are operations that alter the position, size, or shape of a
figure. In the context of stretching and shrinking, there are two primary
types of transformations:

— Dilation: This transformation enlarges or reduces figures based on a scale
factor, maintaining the shape's proportions.

- Translation and Rotation: While these transformations do not inherently
involve stretching or shrinking, they can accompany dilations in complex
geometric problems.

Activities and Exploration in Stretching and
Shrinking

Connected Mathematics 2 emphasizes experiential learning through various
activities that encourage exploration. Here are some representative
activities:

1. Comparing Shapes

Students can start by comparing two similar shapes, such as triangles or
rectangles. They can measure the sides, calculate the ratios, and determine
the scale factor. This activity promotes the understanding of similarity and
proportionality.

2. Creating Scale Drawings

In this activity, students create scale drawings of objects. They might use a
scale factor of their choice to enlarge or reduce an image. By measuring and
calculating, students gain practical experience applying the concept of scale
factors.

3. Dilation with Grid Paper

Using grid paper, students can practice dilating various geometric shapes.
They can select a center point and a scale factor, then plot the new vertices
according to the scale. This hands-on approach reinforces the concept of
dilation visually and physically.



Real-World Applications of Stretching and
Shrinking

The principles of stretching and shrinking extend beyond the classroom and
have significant real-world applications:

1. Architecture and Design

Architects often use scale drawings to create blueprints for buildings.
Understanding how to apply stretching and shrinking allows them to visualize
structures accurately, ensuring proportions remain consistent.

2. Computer Graphics

In computer graphics, stretching and shrinking are crucial for rendering
images and animations. Artists and programmers manipulate shapes and figures,
applying transformations to create visually appealing graphics.

3. Photography

In photography, the concept of perspective involves stretching and shrinking.
Photographers adjust focal lengths and angles to create the desired effect,
emphasizing or de-emphasizing certain elements within a composition.

Challenges and Misconceptions

While learning about stretching and shrinking, students may encounter several
challenges and misconceptions:

1. Confusing Similarity with Congruence

One common misconception is confusing similar shapes with congruent shapes.
It is wvital for students to understand that similar shapes have the same
angles and proportional sides, while congruent shapes are identical in size
and shape.

2. Misunderstanding Scale Factor

Students may struggle with the concept of scale factor, particularly when
applying it to real-world situations. It is essential to reinforce the
definition and provide practice in calculating and using scale factors in
various contexts.



3. Visualizing Transformations

Some students may find it challenging to visualize the effects of stretching
and shrinking on a figure. Using technology, such as geometry software or
interactive online resources, can help students better understand these
transformations.

Integrating Technology in Stretching and
Shrinking

Incorporating technology into the learning process can enhance students'
understanding of stretching and shrinking:

1. Geometric Software

Programs like GeoGebra allow students to manipulate shapes dynamically,
providing immediate feedback on how stretching and shrinking affect the
figures.

2. Online Simulations

Web-based simulations can help visualize transformations, making it easier
for students to grasp these concepts interactively.

3. Digital Portfolios

Students can create digital portfolios showcasing their work on stretching
and shrinking. This allows for reflection on their learning process and an
opportunity to present their understanding creatively.

Conclusion

Connected Mathematics 2: Stretching and Shrinking is an essential curriculum
component that enhances students' mathematical understanding through
exploration and real-world applications. By engaging with the concepts of
similarity, scale factors, and transformations, students develop a solid
foundation in geometry and proportional reasoning. Through hands-on
activities, technology integration, and real-world contexts, educators can
foster a deep appreciation for these mathematical principles, preparing
students for future academic and career pursuits. The challenges and
misconceptions that may arise during this learning journey can be effectively
addressed, ensuring that all students can confidently navigate the
fascinating world of stretching and shrinking.



Frequently Asked Questions

What is the main focus of 'Connected Mathematics 2:
Stretching and Shrinking'?

The main focus is on understanding concepts of similarity, scale factors, and
proportional reasoning through transformations of geometric figures.

How does 'Stretching and Shrinking' help students
understand proportional relationships?

The curriculum uses hands-on activities and real-world applications to help
students explore how changing the size of shapes affects their dimensions and
areas, reinforcing proportional reasoning.

What types of mathematical concepts are emphasized in
the 'Stretching and Shrinking' unit?

Key concepts include ratios, scale factors, similar figures, and the
properties of geometric transformations such as dilation.

Can you give an example of an activity from
'Connected Mathematics 2' that illustrates stretching
and shrinking?

One example is using graphing software to manipulate geometric shapes,
allowing students to visually see how dilations affect the shape's size while
maintaining similarity.

How does the curriculum support diverse learning
styles in teaching stretching and shrinking?

The curriculum incorporates visual aids, interactive digital tools,
collaborative projects, and real-life applications to cater to various
learning styles, ensuring that all students can engage with the material
effectively.
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