Lesson Plan: Transformation Matrices in DP Mathematics
Overview

This lesson plan is designed for International Baccalaureate (IB) Diploma Programme (DP)
students studying Mathematics at Higher Level (HL) within the Applications and
Interpretation (Al) pathway. It focuses on the concept of transformation matrices, covering
rotation, scaling, reflection, and their applications in various fields such as computer
graphics and geometric modeling. The lesson emphasizes the DP Mathematics goals of
conceptual understanding, inquiry-based learning, and mathematical thinking.

Objectives

- Understand the definition and components of transformation matrices.

- Apply transformation matrices to rotate, scale, and reflect objects in 2D space.

- Analyze the effects of combining multiple transformations into a single transformation
matrix.

- Explore the application of transformation matrices in real-world contexts, enhancing spatial
reasoning and problem-solving skills.

Materials

- Interactive whiteboard or projector

- Computers with geometry software (e.g., GeoGebra)
- Handouts of transformation matrix exercises

- [MAI 1.15] TRANSFORMATION MATRICES resources

Lesson Duration
60 minutes
Lesson Structure

1. Introduction (10 minutes)

- Begin with a brief review of matrices and their operations, emphasizing their role in
representing linear transformations.

- Introduce the concept of transformation matrices, highlighting their applications in
various fields such as computer graphics, engineering, and digital media.

2. Direct Instruction (15 minutes)

- Explain the types of transformations (rotation, scaling, reflection) and their corresponding
matrices.

- Demonstrate how to use transformation matrices to rotate a point around the origin,
scale objects in 2D space, and achieve reflection over the y-axis.

- Discuss the significance of the determinant of a matrix, particularly the determinant of 1,
in the context of transformations.



3. Guided Practice (15 minutes)
- Students will use computers to explore the effects of different transformation matrices on
geometric shapes using GeoGebra or similar software.
- Conduct mini-investigations focusing on how transformations affect the area and position
of shapes, such as:
- Applying a transformation matrix with a determinant of 1 to a triangle and observing its
area.
- Experimenting with various scaling factors on the coordinates and area of the triangle.

4. Inquiry-Based Activity (15 minutes)

- In groups, students design a sequence of transformation matrices that simulate an object
(e.g., a triangle) bouncing off a wall, aiming for creativity in how the object ends up in a
specific location after transformations.

- Encourage students to explore combining reflections and rotations in one transformation
and to construct transformation matrices for complex movements.

5. Closure and Reflection (5 minutes)

- Discuss as a class the applications of transformation matrices in real-world scenarios,
reinforcing the concept's relevance.

- Reflect on how understanding transformation matrices can impact spatial reasoning and
problem-solving skills.

Assessment

- Observe students’ ability to apply transformation matrices during the guided practice and
inquiry-based activity.

- Evaluate students' participation in discussions, particularly in conceptual and debatable
questions related to transformation matrices.

- Assess the completed mini-investigations and the design of transformation sequences for
creativity, accuracy, and understanding of mathematical principles.

Extensions

- For homework or further exploration, students can investigate how transformation
matrices are utilized in video game development, particularly in character movements and
environmental designs.

- Encourage students to explore more complex transformations, such as those involving 3D
objects, to prepare for topics like 3D vectors and transformations in higher dimensions.

Resources

- [MAI 1.15] TRANSFORMATION MATRICES.pdf
- Geometry software (e.g., GeoGebra) for practical exploration.

This lesson plan is designed to foster a deep understanding of transformation matrices and
their applications, aligning with the IB DP's emphasis on conceptual learning and inquiry. By



engaging students in both theoretical discussions and practical investigations, it aims to
develop their mathematical thinking and problem-solving skills in a real-world context.



