what is tangram in mathematics

what is tangram in mathematics is a question that introduces a fascinating branch of recreational
geometry involving a traditional Chinese dissection puzzle. Tangrams consist of seven flat pieces
called tans, which are put together to form various shapes, often animals, objects, or geometric
figures. This puzzle is not only a source of entertainment but also serves as a valuable educational
tool in mathematics, particularly in understanding spatial relationships, geometry, and problem-
solving skills. The tangram encourages the exploration of concepts such as congruence, symmetry,
area, and perimeter through hands-on manipulation. This article delves into the mathematical
definition of tangrams, their historical origins, the geometric principles involved, and their educational
significance. Additionally, it discusses common tangram shapes and offers insight into their
applications in teaching and cognitive development.
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Definition and History of Tangram

The tangram is a dissection puzzle originating from China, consisting of seven flat polygons called
tans. These tans include five triangles of various sizes, one square, and one parallelogram. The
objective is to rearrange these pieces without overlapping to form specific shapes or silhouettes. The
puzzle is believed to have emerged during the Song Dynasty but gained widespread popularity in the
West during the 19th century. As a mathematical tool, the tangram provides a unique way to visualize
geometric concepts and practice spatial reasoning.

Origins and Cultural Significance

The tangram puzzle is deeply rooted in Chinese culture, often associated with folklore and artistic
expression. Historically, it has been used not only as a pastime but also as a medium for storytelling
and education. Its simplicity and adaptability have allowed it to transcend cultural boundaries, making
it a global icon in recreational mathematics.



Components of the Tangram Set

The seven tans that compose a tangram set are:

2 large right triangles

1 medium right triangle

2 small right triangles

1 square

1 parallelogram

These shapes combine to create a perfect square when assembled correctly, which serves as the
starting point for all tangram puzzles.

Geometric Principles Behind Tangrams

Tangrams are fundamentally grounded in Euclidean geometry. They provide a practical way to
explore the properties of shapes, congruency, and transformations such as rotations, reflections, and
translations. The puzzle's design encourages the user to understand how simple geometric figures
can combine to form complex shapes.

Shape Composition and Congruency

The tans are designed so that certain pieces are congruent to each other, particularly the triangles.
For example, the two large triangles are congruent, as are the two small triangles. This characteristic
allows for multiple interchangeable configurations, demonstrating the principle of congruency in
geometry.

Transformations and Symmetry

Manipulating tangram pieces involves geometric transformations. The parallelogram piece, for
instance, can be flipped to fit into different configurations, illustrating the concept of reflection.
Rotations and translations are also essential when solving tangram puzzles, helping learners grasp
these fundamental transformation types.

Mathematical Concepts lllustrated by Tangrams

Tangrams serve as an effective medium to understand and visualize several mathematical concepts.
These include but are not limited to area calculation, perimeter, fractions, and the Pythagorean
theorem. Through hands-on activities, students can develop a concrete understanding of these
abstract ideas.



Area and Perimeter Calculation

By rearranging the tans into various shapes, one can calculate and compare areas and perimeters.
Since the tans always occupy the same total area, this helps illustrate the principle of conservation of
area despite changes in shape. This is particularly useful for teaching foundational concepts in
measurement.

Fractional Parts and Ratios

The tangram pieces represent fractional parts of the whole square, making it a practical tool to
explain fractions and ratios. For instance, the two large triangles together make up half of the square,
providing a visual and tactile method for understanding these concepts.

Pythagorean Theorem

The right triangles included in tangram sets offer a natural context to explore the Pythagorean
theorem. By examining the relationships between the sides of these triangles, learners can see
firsthand how the theorem applies to right-angled triangles, enhancing comprehension beyond
theoretical formulas.

Educational Benefits of Tangram in Mathematics

Tangrams have been widely adopted in educational settings due to their versatility and ability to
engage students in active learning. They promote critical thinking, spatial awareness, and problem-
solving skills while making abstract mathematical concepts more accessible and enjoyable.

Enhancing Spatial Reasoning

Working with tangrams requires manipulating shapes mentally and physically, which strengthens
spatial visualization skills. This ability is crucial in fields such as engineering, architecture, and
computer science.

Developing Problem-Solving Skills

The challenge of assembling tans into specific shapes encourages logical thinking and persistence.
Students learn to analyze problems, plan strategies, and test solutions, which are transferable skills in
mathematics and beyond.

Encouraging Collaborative Learning

Tangram activities often involve group work, fostering communication and cooperation among
learners. This collaborative environment enhances understanding and motivates students to explore
mathematical ideas collectively.



Common Tangram Shapes and Their Properties

Tangram puzzles can be arranged to form a wide variety of figures, including geometric shapes,
animals, and everyday objects. These shapes highlight different mathematical properties and
challenge users to apply their understanding creatively.

Geometric Figures

Common tangram configurations include squares, rectangles, parallelograms, and various triangles.
Creating these shapes reinforces knowledge about angles, side lengths, and symmetry.

Animal and Object Shapes

Beyond geometric figures, tangrams are often used to represent animals such as cats, birds, and
rabbits, as well as objects like boats and houses. These figures develop visual-spatial skills and
demonstrate how geometric components can model real-world forms.

Properties of Tangram Shapes

Many tangram shapes exhibit interesting properties such as symmetry, congruency, and
proportionality. Exploring these characteristics deepens mathematical comprehension and
appreciation for geometric aesthetics.

Applications of Tangrams in Modern Mathematics and
Education

Today, tangrams continue to be relevant in both mathematical research and education. They are used
as tools for teaching geometry, fostering creativity, and even in cognitive therapy. Their simplicity
and depth make them enduringly valuable.

Use in Geometry Curriculum

Educational curricula incorporate tangrams to help students grasp fundamental geometry concepts
through interactive learning. Their hands-on nature complements traditional teaching methods and
supports diverse learning styles.

Cognitive and Developmental Benefits

Research indicates that tangram puzzles aid cognitive development, improving memory, attention,
and executive functioning. They are employed in therapeutic contexts to support individuals with
learning disabilities or brain injuries.



Recreational Mathematics and Puzzle Design

Mathematicians and puzzle enthusiasts study tangrams to explore combinatorial geometry and tiling
problems. The versatility of tangrams inspires new puzzle designs and contributes to the field of
recreational mathematics.

Frequently Asked Questions

What is a tangram in mathematics?

A tangram is a dissection puzzle consisting of seven flat pieces called tans, which are put together to
form shapes. It is used in mathematics to explore spatial relationships, geometry, and problem-
solving.

How many pieces are there in a traditional tangram set?

A traditional tangram set consists of seven pieces: five triangles of various sizes, one square, and one
parallelogram.

What mathematical concepts can be learned using tangrams?

Tangrams help in understanding concepts such as congruence, similarity, area, perimeter, symmetry,
fractions, and geometric transformations like rotation, reflection, and translation.

Why are tangrams useful in teaching geometry?

Tangrams provide a hands-on, visual way to explore geometric properties and relationships, making
abstract concepts more concrete and enhancing spatial reasoning skills.

Can tangrams be used to teach fractions in mathematics?

Yes, tangrams can be used to teach fractions by showing how different shapes combine to form a
whole, helping students visualize parts of a whole and equivalent fractions.

What is the origin of the tangram puzzle in relation to
mathematics?

The tangram puzzle originated in China over a thousand years ago and has been used in mathematics
education worldwide to develop spatial awareness and problem-solving skills through geometric
exploration.

Additional Resources

1. The Tangram Book: The 4000 Year Old Chinese Puzzle
This book offers a comprehensive history and detailed exploration of the tangram puzzle, tracing its



origins and cultural significance. It includes hundreds of puzzles and solutions that challenge readers
to think spatially and creatively. The book also provides insights into how tangrams can be used to
develop mathematical reasoning and problem-solving skills.

2. Tangrams: 330 Puzzles

A large collection of tangram puzzles ranging from beginner to advanced levels, this book encourages
logical thinking and geometric understanding. Each puzzle is designed to engage readers in
manipulating shapes and exploring symmetry, congruence, and area. The book is an excellent
resource for teachers and students interested in hands-on mathematical activities.

3. Tangrams and Geometry: Exploring Shapes and Spatial Reasoning

Focused on the mathematical principles behind tangrams, this book delves into geometric concepts
such as angles, polygons, and transformations. It provides activities that link tangram puzzles to
formal geometry learning, making it a valuable tool for educators. Readers learn to appreciate the
mathematical elegance inherent in the tangram shapes.

4. Mathematics and the Tangram: A Visual Approach

This book uses tangrams as a visual and tactile way to introduce mathematical concepts like
fractions, symmetry, and spatial visualization. It highlights how tangrams can help learners grasp
abstract ideas through hands-on manipulation of shapes. The text is enriched with illustrations that
demonstrate the connection between puzzles and math theory.

5. Tangrams for Math and Fun

Aimed at children and educators, this book combines storytelling with tangram puzzles to make math
engaging and accessible. It offers a variety of challenges that foster critical thinking and creativity,
while reinforcing fundamental math skills. The playful approach encourages learners to experiment
with shapes and develop a deeper understanding of geometry.

6. The Complete Tangram Puzzle Book

This comprehensive guide includes a vast array of tangram designs, solutions, and historical context.
It explores the puzzle's mathematical aspects, such as area calculation, shape composition, and
symmetry operations. Readers gain both practical puzzle-solving experience and theoretical
knowledge about geometric principles.

7. Hands-On Geometry with Tangrams

Designed for classroom use, this book presents lesson plans and activities centered around tangram
puzzles to teach geometry concepts. It emphasizes hands-on learning and visual reasoning, helping
students internalize ideas like congruence, similarity, and spatial relationships. The book also
discusses assessment strategies for educators.

8. The Art and Mathematics of Tangrams

This book examines tangrams from both artistic and mathematical perspectives, highlighting their
aesthetic appeal and structural properties. It discusses how tangram puzzles can illustrate
mathematical ideas such as tessellations and geometric transformations. The narrative bridges the
gap between creative expression and analytical thinking.

9. Tangram Geometry: Exploring Shapes, Angles, and Areas

Focused on deepening understanding of geometric concepts, this book uses tangram puzzles to
explore properties of shapes, angle measures, and area calculation. It provides clear explanations and
step-by-step activities that connect the puzzle-solving process with formal mathematical reasoning.
The book is suitable for middle school students and math enthusiasts alike.
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