Designing and Building Scale Models: Applying
Mathematical Concepts for Grade 7 and 8 Students

Introduction

Designing and building scale models is an engaging and effective way to apply
mathematical concepts to real-world problems. This lesson plan is designed to
engage grade 7 and 8 students in hands-on activities that apply mathematical
concepts to real-world problems. By designing and building scale models,
students will develop problem-solving skills, critical thinking, and collaboration.
The lesson focuses on mathematical concepts such as proportions,
measurements, and geometry, while promoting creativity and innovation.



Lesson Objectives

The objectives of this lesson are to enable students to apply mathematical concepts to
design and build scale models of real-world structures, develop problem-solving skills,
critical thinking, and collaboration through the design and building process, and learn to
apply mathematical concepts to real-world scenarios, making learning more relevant and

meaningful.

Example of a Scale Model

A scale model of a building can be used to demonstrate the application of
mathematical concepts such as proportions and measurements. Students can use
graph paper to design the model, taking into account the scale and proportions of
the building. They can then use measuring tools to ensure that the model is
accurate and to scale.



Lesson Plan

The lesson plan consists of six sections: introduction, direct instruction, guided practice,
independent work, sharing and feedback, and conclusion. Each section is designed to
build on the previous one, providing a comprehensive and structured approach to
teaching mathematical concepts.

Section 1: Introduction (10 minutes)

Introduce the topic of designing and building scale models and its importance in real-
world applications. Show examples of scale models, such as architectural models or
miniature cars, and ask students to share their experiences with building models. Discuss
the mathematical concepts that will be covered in the lesson, including proportions,
measurements, and geometry.

Section 2: Direct Instruction (15 minutes)

Provide direct instruction on the mathematical concepts, including proportions,
measurements, and geometry. Use visual aids and examples to illustrate the concepts
and make them more accessible to students. Emphasize the importance of collaboration,
critical thinking, and problem-solving in the design and building process.



Section 3: Guided Practice (20 minutes)

Provide students with pre-made templates and instructions for building a simple scale
model. Circulate around the room to provide guidance and support as needed. Encourage
students to ask questions and seek help when needed. Allow students to work in pairs or
small groups to promote collaboration and peer-to-peer learning.

Section 4: Independent Work (25 minutes)

Provide students with materials and resources to design and build their own scale
models. Allow students to work independently, but circulate around the room to provide
guidance and support as needed. Encourage students to use critical thinking and
problem-solving skills to overcome challenges and obstacles. Allow students to work in
pairs or small groups to promote collaboration and peer-to-peer learning.



Section 5: Sharing and Feedback (15 minutes)

Allow students to share their models with the class and provide feedback and
encouragement. Encourage students to reflect on their own learning and identify areas for
improvement. Provide opportunities for students to ask questions and seek help when
needed. Allow students to provide feedback and suggestions to their peers.

Section 6: Conclusion (10 minutes)

Summarize the key learning objectives and the mathematical concepts that were covered.
Ask students to reflect on what they learned and what they would do differently next time.
Provide opportunities for students to ask questions and seek help when needed. Discuss
the importance of applying mathematical concepts to real-world problems and the
relevance of scale models in various fields.



Differentiated Activities for Mixed-Ability Groups

To cater to the diverse needs of grade 7 and 8 students, the following differentiated
activities can be implemented:

For students who need extra support:

* Provide pre-made templates and instructions for building a simple scale

model.
« Offer one-on-one support and guidance as needed.
» Allow students to work in pairs or small groups with a teacher or peer mentor.

For students who need a challenge:

* Provide more complex scale model designs or real-world scenarios to apply

mathematical concepts.
* Encourage students to design and build their own scale models from scratch.

+ Allow students to work independently or in pairs to promote critical thinking
and problem-solving.



Assessment

The assessment of student learning will be based on the following criteria:

Observation of student participation and engagement during the lesson:

¢ Participation in class discussions and activities.
 Engagement with the design and building process.

Review of student scale models:

¢ Accuracy and attention to detail.
o Creativity and originality.

Evaluation of student understanding of mathematical concepts:

* Quiz or class discussion to assess understanding of proportions,
measurements, and geometry.



Materials

The following materials will be needed for the lesson:

Scale model materials:

e Cardboard.
e Foam board.
¢ Balsa wood.

Measuring tools:

¢ Rulers.
e Calculators.

Graph paper and art supplies:

o Graph paper.
¢ Pencils.
o Markers.



Safety Considerations

The following safety considerations should be taken into account:

Location of fire extinguisher and emergency exit:

+ Ensure that students are aware of the location of the fire extinguisher and
emergency exit.

Safe and stable workspace:

¢ Provide a safe and stable workspace for students to work on their models.

Accidents and injuries:

+ Encourage students to report any accidents or injuries to the teacher
immediately.



Conclusion

Designing and building scale models is an engaging and effective way to apply
mathematical concepts to real-world problems. By providing hands-on activities and
differentiated instruction, teachers can cater to the diverse needs of grade 7 and 8
students. This lesson plan provides a comprehensive framework for teaching
mathematical concepts, such as proportions, measurements, and geometry, in a fun and
interactive way. By following this lesson plan, teachers can help students develop
problem-solving skills, critical thinking, and collaboration, while applying mathematical
concepts to real-world scenarios.



Advanced Concepts

As students progress in their understanding of scale models, they can explore more advanced concepts, such
as perspective, proportion, and scale. These concepts are crucial in creating realistic and accurate scale
models. Perspective refers to the way objects appear to shrink or distort as they recede into the distance.
Proportion refers to the relationship between the size of different parts of an object. Scale refers to the ratio of
the size of the model to the size of the real object.

Example of Perspective

A scale model of a building can be used to demonstrate the concept of perspective. By using a vanishing
point and converging lines, students can create a realistic representation of the building, taking into
account the way it appears to shrink or distort as it recedes into the distance.

Key Concepts:

+ Perspective: the way objects appear to shrink or distort as they recede into the distance.
» Proportion: the relationship between the size of different parts of an object.
« Scale: the ratio of the size of the model to the size of the real object.



Real-World Applications

Scale models have numerous real-world applications, including architecture, engineering, and product design.
Architects use scale models to visualize and communicate their designs to clients and stakeholders. Engineers
use scale models to test and refine their designs, reducing the risk of errors and improving efficiency. Product
designers use scale models to prototype and test their products, ensuring that they are functional, efficient, and
aesthetically pleasing.

Case Study: The Guggenheim Museum

The Guggenheim Museum in Bilbao, Spain, is a famous example of a building that was designed and built using
scale models. The architect, Frank Gehry, used scale models to visualize and communicate his design to clients
and stakeholders. The museum's unique design, featuring flowing curves and irregular shapes, was made
possible by the use of scale models, which allowed Gehry to test and refine his design.

Real-World Applications:

¢ Architecture: scale models are used to visualize and communicate designs to clients and
stakeholders.

» Engineering: scale models are used to test and refine designs, reducing the risk of errors and
improving efficiency.

¢ Product design: scale models are used to prototype and test products, ensuring that they are
functional, efficient, and aesthetically pleasing.



Mathematical Concepts

Scale models involve a range of mathematical concepts, including geometry, trigonometry, and algebra.
Geometry is used to calculate the proportions and dimensions of the model, while trigonometry is used to
calculate the angles and curves. Algebra is used to calculate the scale and ratio of the model to the real object.

Example of Geometry

A scale model of a building can be used to demonstrate the concept of geometry. By using geometric
shapes, such as triangles and rectangles, students can calculate the proportions and dimensions of the
model, taking into account the scale and ratio of the model to the real object.

Mathematical Concepts:

o Geometry: used to calculate the proportions and dimensions of the model.
e Trigonometry: used to calculate the angles and curves.
» Algebra: used to calculate the scale and ratio of the model to the real object.



Assessment and Evaluation

Assessment and evaluation are critical components of the learning process, allowing teachers to measure
student understanding and progress. There are a range of assessment and evaluation strategies that can be
used, including quizzes, tests, and project-based assessments. Quizzes and tests can be used to assess
student understanding of mathematical concepts, while project-based assessments can be used to evaluate
student ability to apply mathematical concepts to real-world problems.

Case Study: Project-Based Assessment

A project-based assessment can be used to evaluate student ability to apply mathematical concepts to real-
world problems. For example, students can be asked to design and build a scale model of a building, taking into
account the mathematical concepts of geometry, trigonometry, and algebra. The project can be assessed on a
range of criteria, including accuracy, creativity, and presentation.

Assessment and Evaluation Strategies:

* Quizzes and tests: used to assess student understanding of mathematical concepts.
¢ Project-based assessments: used to evaluate student ability to apply mathematical concepts to real-
world problems.



Conclusion

In conclusion, scale models are a powerful tool for teaching mathematical concepts, allowing students to
visualize and interact with complex ideas in a hands-on and engaging way. By using scale models, teachers can
create a range of learning experiences that cater to different learning styles and abilities, from basic concepts to
advanced applications. Whether used in architecture, engineering, or product design, scale models have the
potential to inspire and motivate students, helping them to develop a deeper understanding of mathematical
concepts and their real-world applications.

Example of a Scale Model

A scale model of a building can be used to demonstrate the concept of scale and proportion. By using a
scale model, students can visualize and interact with the building, taking into account the mathematical
concepts of geometry, trigonometry, and algebra.

Key Takeaways:

» Scale models are a powerful tool for teaching mathematical concepts.

¢ Scale models can be used to create a range of learning experiences that cater to different learning
styles and abilities.

+ Scale models have the potential to inspire and motivate students, helping them to develop a deeper
understanding of mathematical concepts and their real-world applications.
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Appendix

The following appendix provides additional resources and information to support the lesson plan:

Appendix A: Scale Model Templates

The following templates can be used to create scale models:

e Template 1: Building Template
o Template 2: Bridge Template

Appendix B: Scale Model Materials

The following materials can be used to create scale models:

e Cardboard
e Foam board
e Balsa wood

Appendix:

¢ Appendix A: Scale Model Templates
o Appendix B: Scale Model Materials
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