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The realm of mathematics education is constantly evolving, seeking innovative ways to engage
students and foster deeper understanding of complex concepts. Connected Mathematics Project
(CMP) is at the forefront of this movement, and its second iteration, Connected Mathematics 2
(CMP2), offers a particularly insightful approach to key mathematical ideas. Within CMP2, the unit
"Stretching and Shrinking" stands out as a cornerstone for exploring similarity, scaling, and
proportional reasoning. This article delves deeply into the "Stretching and Shrinking" unit, providing
a comprehensive SEO-optimized overview for educators, parents, and students interested in this
vital area of mathematics. We will unpack the core concepts, pedagogical strategies employed, the
types of problems students encounter, and the valuable skills developed through this engaging
curriculum.
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Understanding the Core Concepts of Connected
Mathematics 2 Stretching and Shrinking

The Connected Mathematics 2 (CMP2) unit titled "Stretching and Shrinking" is designed to
introduce students to fundamental geometric transformations, with a particular emphasis on



dilation. Dilation is a transformation that changes the size of a figure but not its shape. This process
involves stretching or shrinking a geometric object by a scale factor relative to a fixed point, known
as the center of dilation. Students learn that when a figure is dilated, corresponding angles remain
congruent, and corresponding sides are proportional. The unit meticulously builds understanding by
starting with simple cases and gradually introducing more complex scenarios, ensuring a solid grasp
of the underlying principles of scaling and similarity. The term "stretching" implies an increase in
size, while "shrinking" refers to a decrease. Both are accomplished through the application of a
consistent scale factor.

The Role of Similarity in the CMP2 Unit

Similarity is the overarching theme that binds together the various explorations within the
"Stretching and Shrinking" unit. Two geometric figures are considered similar if they have the same
shape but not necessarily the same size. This means that all corresponding angles are equal, and the
ratios of all corresponding side lengths are equal. The unit helps students recognize and identify
similar figures through visual comparison and by calculating the ratios of corresponding sides. They
learn that dilation is a transformation that always produces a similar figure. Understanding
similarity is crucial for many areas of mathematics, including geometry, trigonometry, and even
calculus, where scaling and proportional relationships are frequently encountered. The ability to
identify and work with similar figures is a foundational skill developed thoroughly in this CMP2 unit.

Scaling Factors and Their Impact

The concept of the scaling factor is central to understanding how stretching and shrinking affect
geometric figures. A scaling factor is a number that determines how much a figure is enlarged or
reduced. If the scaling factor is greater than 1, the figure is stretched; if it is between 0 and 1, the
figure is shrunk. A scaling factor of 1 means the figure remains unchanged. Students in the
"Stretching and Shrinking" unit explore how applying a scale factor to the coordinates of a figure,
relative to a center of dilation, results in a new, similar figure. They learn that if a side length in the
original figure is 'a' and the scale factor is 'k', the corresponding side length in the dilated figure will
be 'ak'. This direct relationship between the scale factor and the change in linear dimensions is a key
takeaway.

Proportional Reasoning and its Application

Proportional reasoning is the ability to understand and use the relationship between two quantities
that change together. In "Stretching and Shrinking," this manifests in understanding the
proportional relationships between the sides of a figure and its dilated image. Students develop the
skill of setting up and solving proportions to find unknown side lengths or to determine if two figures
are similar. For instance, they might be given an original triangle and a stretched version, with some
side lengths labeled and others missing. By recognizing that the ratio of corresponding sides is
constant (the scale factor), they can use proportional reasoning to calculate the missing lengths.
This application of proportional reasoning extends beyond geometry, proving invaluable in everyday
situations, from cooking to financial planning.



Pedagogical Approaches in Connected Mathematics 2
Stretching and Shrinking

The Connected Mathematics Project is renowned for its student-centered, problem-based learning
approach, and the "Stretching and Shrinking" unit exemplifies this philosophy. Rather than direct
instruction, students are presented with engaging problems and investigative tasks that prompt
them to discover mathematical principles themselves. This inquiry-based learning encourages
critical thinking, collaboration, and a deeper, more intuitive understanding of the concepts. The unit
structures learning through investigations, where students work in small groups, discuss their
findings, and build consensus on mathematical ideas. This collaborative environment fosters
communication skills and allows students to learn from each other's perspectives.

Hands-On Activities and Real-World Connections

A significant strength of the "Stretching and Shrinking" unit is its integration of hands-on activities
and real-world examples. Students often engage with physical materials, such as grids, rulers, and
even photocopiers or digital tools, to perform dilations and observe the effects of scaling. This
concrete manipulation of geometric figures helps solidify abstract concepts. Furthermore, the unit
draws connections to everyday phenomena where stretching and shrinking are evident. Examples
include looking at photographs and how they are enlarged or reduced, understanding maps and
their scales, or observing how objects appear smaller when viewed from a distance. These real-world
applications make the mathematics relevant and demonstrate its practical utility.

Problem-Solving Strategies for Students

The "Stretching and Shrinking" unit equips students with a repertoire of problem-solving strategies.
As they tackle various investigations, they are encouraged to use multiple approaches, including:

Visualizing geometric transformations.

Using grid paper to draw and measure dilated figures.

Calculating and comparing ratios of side lengths.

Setting up and solving proportions.

Identifying patterns and making conjectures.

Using coordinate geometry to represent dilations.

The emphasis is not just on finding the correct answer but on the process of reasoning and
justification. Students are prompted to explain their thinking, justify their solutions, and evaluate the
reasonableness of their results. This focus on process is a hallmark of effective mathematical
education.



Assessing Student Understanding in Stretching and Shrinking

Assessment in the "Stretching and Shrinking" unit is designed to be ongoing and multifaceted,
reflecting the project-based nature of CMP2. Teachers utilize a variety of methods to gauge student
comprehension:

Formative Assessments: These include observing student participation in group discussions,
reviewing their work on investigations, and posing targeted questions to check for
understanding during class. Exit tickets and brief quizzes also serve as formative tools.

Summative Assessments: These typically involve a unit test that includes problems requiring
students to identify similar figures, calculate scale factors, find missing side lengths using
proportions, and perform dilations. Project-based assessments, where students apply their
understanding to a real-world scenario, are also common.

Self- and Peer Assessment: Students are encouraged to reflect on their own learning and to
provide constructive feedback to their peers, promoting metacognitive skills.

The assessment practices aim to capture a holistic view of student learning, valuing both procedural
fluency and conceptual understanding.

Benefits of Learning Connected Mathematics 2
Stretching and Shrinking

Engaging with the "Stretching and Shrinking" unit offers a multitude of benefits for students,
extending far beyond mere geometric manipulation. The skills and concepts learned are foundational
for future mathematical studies and are transferable to numerous real-world applications. By
actively participating in problem-solving and inquiry, students develop critical thinking, logical
reasoning, and analytical skills. They also cultivate resilience and perseverance as they work
through challenging problems, learning to approach them from different angles and to not be
discouraged by initial difficulties. The collaborative nature of the unit also enhances their teamwork
and communication abilities.

Connecting Stretching and Shrinking to Other Mathematical
Concepts

The "Stretching and Shrinking" unit does not exist in isolation; it is intricately linked to other areas
of mathematics, reinforcing and expanding upon prior learning. Key connections include:

Ratios and Proportions: This unit provides a practical context for applying and solidifying
understanding of ratios and proportions, concepts often introduced earlier.

Coordinate Geometry: Students utilize the coordinate plane to perform dilations, connecting



transformations with algebraic representations.

Area and Perimeter: The unit implicitly deals with how perimeter and area change when
figures are scaled, laying groundwork for future explorations of scaling effects on these
measures.

Algebraic Thinking: The use of scale factors and setting up proportional equations involves
early algebraic manipulation and variable use.

These interconnections highlight the coherent and integrated nature of the CMP curriculum,
demonstrating how different mathematical ideas build upon each other.

Resources for Supporting Stretching and Shrinking

To effectively support students in the "Stretching and Shrinking" unit, educators and parents can
utilize a variety of resources:

The official Connected Mathematics 2 textbook and teacher materials provide comprehensive
lesson plans, activities, and assessment tools.

Online educational platforms often offer interactive simulations for dilation and similarity.

Graph paper, rulers, compasses, and measuring tools are essential for hands-on activities.

Real-world objects for comparison, such as photographs, maps, and scale models.

Worksheets and practice problems focusing on calculating scale factors and solving
proportions.

Videos explaining geometric transformations and similarity.

Leveraging these resources can enhance the learning experience and provide additional
opportunities for practice and reinforcement.

Conclusion: The Enduring Value of Connected
Mathematics 2's Stretching and Shrinking

The Connected Mathematics 2 unit, "Stretching and Shrinking," is a powerful pedagogical tool for
cultivating a deep understanding of similarity, scaling, and proportional reasoning. Through its
inquiry-based approach, hands-on activities, and real-world connections, it empowers students to
actively construct mathematical knowledge. The skills developed in this unit – critical thinking,
problem-solving, and algebraic reasoning – are not only crucial for success in subsequent
mathematics courses but are also essential life skills. By mastering the concepts of stretching and
shrinking, students gain a valuable lens through which to interpret and interact with the world



around them, appreciating the ubiquitous nature of proportional relationships and geometric
transformations. The enduring value of this CMP2 unit lies in its ability to make abstract
mathematical ideas concrete, engaging, and ultimately, accessible to all learners.

Frequently Asked Questions

What is the core concept of the 'Stretching and Shrinking'
unit in Connected Mathematics 2?
The core concept is understanding and representing proportional relationships and how they relate
to scaling and similarity, primarily through linear functions and geometric transformations.

How does 'Stretching and Shrinking' introduce students to
proportional reasoning?
It introduces proportional reasoning by exploring the relationship between two varying quantities
where one is a constant multiple of the other, often represented by tables, graphs, and equations of
the form y = mx.

What are the key types of transformations students explore in
'Stretching and Shrinking'?
Students explore transformations like translations, reflections, rotations, and particularly dilations
(stretching and shrinking) centered at a point.

How are similar figures related to the concepts in 'Stretching
and Shrinking'?
Similar figures are central, as 'Stretching and Shrinking' teaches that dilations produce similar
figures. Corresponding angles are congruent, and corresponding sides are proportional.

What is a 'scale factor' in the context of 'Stretching and
Shrinking'?
A scale factor is the constant multiplier used in a dilation. If the scale factor is greater than 1, it's a
stretch; if it's between 0 and 1, it's a shrink. A scale factor of 1 results in a congruent figure.

How do students represent proportional relationships
graphically in this unit?
Students represent proportional relationships graphically as lines passing through the origin. The
slope of the line represents the constant of proportionality (or scale factor when comparing similar
figures).



What are some real-world applications of the concepts taught
in 'Stretching and Shrinking'?
Real-world applications include scaling maps, creating models, photography (zooming), computer
graphics, architectural design, and understanding how changes in one dimension affect others
proportionally.

How does the unit connect the idea of stretching/shrinking
figures to stretching/shrinking the values in a table or
function?
It shows that a constant multiplier applied to the y-values in a table or function results in a vertical
stretch or shrink. Similarly, multiplying the x-values results in a horizontal stretch or shrink,
impacting the graph's shape and position.

What is the significance of the 'center of dilation' in geometric
stretching and shrinking?
The center of dilation is the fixed point from which the stretching or shrinking is performed. It
determines the direction and magnitude of the scaling. Points closer to the center are scaled less
than points farther away.

Additional Resources
Here are 9 book titles related to Connected Mathematics 2: Stretching and Shrinking, with
descriptions:

1. _Scaling Up: Understanding Proportional Relationships_
This book delves into the fundamental concept of proportionality, explaining how quantities change
in relation to each other. It explores ratios, rates, and direct variation, providing a solid foundation
for understanding scaling and resizing in real-world applications. Readers will discover how to
identify proportional relationships in various contexts, from everyday scenarios to scientific
principles.

2. _The Geometry of Similarity: Shapes That Grow and Shrink_
Focusing on geometric transformations, this title investigates the properties of similar figures. It
covers dilation, enlargement, and reduction, demonstrating how shapes can maintain their
proportions while changing in size. The book uses visual examples and step-by-step explanations to
illustrate concepts like corresponding sides and angles.

3. _Fractions, Ratios, and Rates: Tools for Measurement_
This resource provides a comprehensive review of essential mathematical tools for understanding
stretching and shrinking. It clarifies the interconnectedness of fractions, ratios, and rates, showing
how they are used to quantify changes in size and scale. The book offers practical exercises to build
proficiency in working with these concepts.

4. _Scale Drawings and Models: Bringing the World to Size_



This book explores the practical applications of scaling in creating drawings and models. It explains
how to interpret and create scale drawings, understanding the relationship between the dimensions
on paper and the actual dimensions of an object. Readers will learn about different scales and how
they are used in fields like architecture and cartography.

5. _Exploring Similarity Through Transformations_
This title provides a deeper dive into how geometric transformations, specifically dilation, lead to
similar figures. It moves beyond simple resizing to explore the rules and properties that govern
these transformations. The book uses interactive examples and thought-provoking questions to
solidify understanding.

6. _Percentage Change: Tracking Growth and Decay_
This book focuses on the concept of percentage change as a way to measure stretching and
shrinking over time or in different contexts. It covers calculating increases and decreases, as well as
understanding the impact of compound percentages. The material is presented with clear examples
to illustrate financial growth, population changes, and other real-world applications.

7. _Proportional Reasoning in the Real World_
This book connects the mathematical concepts of stretching and shrinking to everyday experiences.
It highlights how proportional reasoning is used in cooking, shopping, travel, and even sports. The
aim is to demonstrate the relevance and practical value of understanding scaling and similarity in
various situations.

8. _Vectors and Transformations: Directed Scaling_
For those interested in a more advanced perspective, this title introduces vectors as a tool to
represent scaling and transformations. It explains how vectors can be manipulated to stretch,
shrink, rotate, and translate objects in a coordinate plane. The book provides a bridge to more
abstract mathematical concepts related to transformations.

9. _The Algebra of Ratios: Solving Proportional Problems_
This book bridges the gap between conceptual understanding and algebraic manipulation of
proportional relationships. It demonstrates how to set up and solve equations involving ratios and
proportions to find unknown quantities related to scaling. Readers will gain confidence in using
algebraic methods to solve problems involving stretching and shrinking.
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