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In the world of education, blending familiar entertainment with academic concepts has proven to be a powerful
strategy for engaging students. One of the most popular mobile games, Angry Birds, offers a playful platform that

can be transformed into a rich learning experience for exploring quadratic functions. This comprehensive guide
will walk you through designing a math project that not only teaches students the fundamentals of quadratic
equations but also keeps them motivated with interactive gameplay. Whether you're a teacher, tutor, or parent
looking to add a creative twist to your lesson plan, this article provides step by step instructions, sample activities,
assessment ideas, and tips for maximizing student participation.

Why Use Angry Birds in Math Projects?

Traditional math lessons often rely on worksheets and textbook problems. While effective, these methods can feel
disconnected from students’ everyday interests. By incorporating a game that many learners already enjoy, you can:

« Increase intrinsic motivation and curiosity.

« Provide instant feedback through in game results.

e Show real world applications of algebraic concepts.

¢ Encourage collaborative problem solving.

« Create a memorable learning experience that students will share with peers.

Angry Birds’ core mechanic—launching a projectile at a target—naturally aligns with the trajectory of a projectile
described by a quadratic function. When students adjust the launch angle or power, they are essentially
manipulating the coefficients of a quadratic equation. This direct link between game action and mathematical
theory makes the concept tangible and engaging.

Fundamentals of Quadratic Functions

Before diving into the game based project, it's essential to review the core concepts that students will apply:

1.The Standard Form

A quadratic function can be expressed as f(x) = ax? + bx + ¢, where a, b, and c are constants. The coefficient a
determines the direction and width of the parabola, while b influences the horizontal shift, and csets the vertical
position.

2.Vertex and Axis of Symmetry

The vertex of a parabola is the highest or lowest point, depending on the sign of a. The axis of symmetry is a
vertical line that passes through the vertex, defined by the equation x = -b/(2a).

3. Roots and the Discriminant

The roots (or zeros) of a quadratic equation are the values of x that satisfy f(x) = 0. The discriminant, b2 - 4ac,
determines the number and type of roots: a positive value indicates two distinct real roots, zero indicates a single
real root, and a negative value indicates no real roots.

4. Graphing and Real World Applications

Quadratic functions model various real world scenarios: projectile motion, economics (profit maximization), physics



(parabolic paths), and more. By linking the Angry Birds trajectory to these applications, students can see the
relevance of the math they are learning.

Designing the Angry Birds Math Project

Below is a detailed framework for creating a multi stage project that integrates Angry Birds gameplay with quadratic
function analysis. Feel free to adapt the timeline, materials, and assessment methods to fit your classroom’s needs.

Stage 1: Introduction and Context Setting

1. Kick off Discussion: Begin with a brief conversation about projectile motion. Ask students if they have ever
thrown a ball or launched a toy rocket, and what factors affect its path.

2. Game Overview: Show a short clip of an Angry Birds level to illustrate how the bird’s trajectory follows a
curved path.

3. Learning Objectives: Clearly state that students will learn to model projectile motion with quadratic
equations, identify vertex and roots, and interpret the impact of coefficient changes on the trajectory.

Stage 2: Theoretical Foundations

1. Mini Lecture: Cover the standard form, vertex, axis of symmetry, and discriminant. Use a whiteboard or digital
slide to illustrate each concept.

2. Interactive Quiz: Deploy a quick Kahoot or Quizizz session to reinforce key terms.

3. Worksheet: Provide a worksheet where students convert a set of projectile data into quadratic equations and
identify key features.

Stage 3: Game Based Exploration

Now it's time to bring Angry Birds into the equation. The goal is for students to manipulate launch parameters and
observe how the resulting trajectory matches a quadratic function.

e Tools: Use the official Angry Birds 2 mobile app or the Angry Birds Classic web version. For a more controlled
environment, you can use a physics simulation tool like PhET’s Projectile Motion and overlay a parabola.
* Parameters to Record: Launch angle, launch speed, and resulting peak height and range.

1. Launch Series: Each student or pair of students selects five different launch angles (e.g., 30°, 45°, 60°, 75°,
90°) while keeping speed constant. Record the trajectory data.

2. Data Table: Provide a template where students enter the launch angle, initial speed, peak height, and
horizontal distance.

3. Graphing: Using graph paper or an online graphing tool like Desmos, students plot the height versus
distance data points.

e Equation Derivation: Students derive a quadratic equation of the form h(x) = ax2 + bx + ¢ that best fits their
plotted data. They can use the vertex form h(x) = a(x - h)2 + k where (h, k) is the peak point.

e Coefficient Interpretation: Discuss how the coefficient a affects the steepness of the curve and how changing
the launch angle alters b and c.

¢ Predictive Challenge: Ask students to predict the trajectory for a new launch angle and then test it in the game.

Stage 4: Project Development

Students will create a comprehensive project that showcases their understanding of quadratic functions through
Angry Birds. The deliverables can include a written report, a digital presentation, or a short video.

« Introduction: Briefly explain the objective and the relevance of quadratic functions in projectile motion.
« Methodology: Describe the data collection process, the equations derived, and the tools used.
¢ Analysis: Include graphs, tables, and a discussion of how coefficient changes influence trajectory.



e Conclusion: Summarize findings and reflect on the learning experience.
e Creative Element: Students can design a custom Angry Birds level (using a level editor) that demonstrates a
specific quadratic property, such as a level where the bird must hit a target exactly at the vertex.

1. Accuracy of Quadratic Model (30%): Correct use of coefficients, proper graphing, and accurate predictions.

2. Depth of Analysis (25%): Insightful discussion of the relationship between launch parameters and quadratic
coefficients.

3. Creativity and Engagement (20%): Innovative use of Angry Birds to illustrate concepts.

4. Presentation Quality (15%): Clarity, organization, and visual appeal.

5. Reflection (10%): Thoughtful reflection on learning outcomes.

Stage 5: Peer Review and Reflection

After submitting their projects, students will participate in a peer review session. Provide a structured feedback form
that focuses on mathematical accuracy, clarity of explanation, and creativity. Encourage students to ask questions
about each other’'s work and suggest improvements.

Integrating Technology and Resources

Technology can enhance the learning experience and streamline data collection. Below are recommended tools
and resources:

1. Desmos Graphing Calculator

Desmos (www.desmos.com/calculator) is an intuitive online graphing platform. Students can input their quadratic
equations and instantly see the plotted parabola, making it easier to compare with the in game trajectory.

2. PhET Physics Simulations

The PhET Projectile Motion simulation allows students to adjust launch angle, speed, and gravity. It provides
real time data that can be used for equation derivation.

3. Spreadsheet Software

Google Sheets or Microsoft Excel can be used to record launch parameters, calculate peak height using the
quadratic formula, and create scatter plots. Formulas such as =MAX(range) help identify the vertex quickly.

4. Angry Birds Level Editor

For advanced students, the Angry Birds Level Editorenables them to design custom levels that test specific
quadratic properties. They can set obstacles that require the bird to follow a precise parabolic path to succeed.

Troubleshooting Common Challenges

Like any project, students may encounter obstacles. Here are some common issues and how to address them:

¢ Misunderstanding the Role of Coefficients: Provide additional visual aids that show how changing a, b, or ¢
affects the shape and position of the parabola.

« Difficulty with Data Collection: Offer a guided template that includes example entries and step by step
instructions.

e Technical Issues with Game or Software: Ensure all devices are updated and that students have access to a
stable internet connection. Provide a backup plan, such as using paper sketches.

e Low Engagement: Incorporate a competitive element, like awarding points for the most accurate prediction or
the most creative level design.



Extending the Project Beyond Quadratic Functions

Once students master quadratic modeling, you can expand the scope to other mathematical concepts:
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