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Grade 7 Math Alignment 
Domain: Geometry 

Cluster: Draw, construct, and describe geometrical figures and describe the 

relationships between them 

Standard:  7.G.1: Solve problems involving scale drawings of geometric figures, 

including computing actual lengths and areas from a scale drawing and reproducing a 

scale drawing at a different scale 

 

 

Description 

Students will create their own scaled replicas of famous buildings from around the 

world. They will compute scale factors and convert actual dimensions in meters to 

BlocksCAD units so that they will have a model of a desired size. They will use 3D 

shapes and transformations to arrange the pieces they need for their buildings. 

Students will then answer questions about the lengths and volumes of the real 

structures based on information provided about the scaled models.  

 

 

 

 

 

 



 

Learning Objectives 

● Students will practice calculating and using scale factors to determine lengths in models 

based on actual structures, and vice versa 

● Students will practice creative design as they build and move shapes in 3D space 

● Students will understand how to use a 3D model to help them simplify calculations about 

the object they are modeling 

 

Videos 

● Lesson Walkthrough video (guide to facilitation): https://youtu.be/M_m601aPjBw 

 

● Working with Code: https://www.youtube.com/watch?v=YBRaaPGuO2E 

● Basic Shapes: https://www.youtube.com/watch?v=xs0a4hzd1Tk&t=12s 

● Translation: https://www.youtube.com/watch?v=6ulQa_sO8ms 

● Rotation: https://www.youtube.com/watch?v=bwzv1bTPmUU 

 

Review/Prior Knowledge 

It will help if students are familiar with the concept of similarity and have heard the word scale 

factor before. This exercise could be used as an introduction to these ideas, but it would best 

serve as an abstraction of these ideas into 3D from 2D. Students should be able to name 

shapes that they see in the buildings (rectangular prisms, cylinders, spheres, etc.) and 

understand vocabulary related to these shapes (diameter and radius). In BlocksCAD, students 

do not need any experience beyond basic knowledge of creating 3D shapes and moving them 

along the three axes.   

 

Resources 

● Student Worksheet: Scale City → Student guide for activity 

● Scale City Solutions.xml → Example code for creating each building 

● Scale City Performance Evaluation → Attached at end of this lesson plan 

 

Teacher Notes 

 

General Introduction: Ask students to explain what they think of when they hear the word 

“similar”. Have them find objects in the room that they think are similar. Explain that the word 

holds more weight in math than how we normally use it, and that you are going to explore 

further what similar means by looking at replicas of famous buildings.  

 

BlocksCAD Introduction/Refresher: Students can begin their work in a blank BlocksCAD 

project. Much of the activity will require them to experiment with their design until it looks like the 

buildings they see, so you can remind them where they can find some of the important blocks 

like the the 3D shapes, the color block, and the transformations. Encourage them to ask for help 

when the come to some of the more challenging aspects of the designs like the rotation of the 

clock face or the square pyramid on Big Ben.  

https://youtu.be/M_m601aPjBw
https://www.youtube.com/watch?v=YBRaaPGuO2E
https://www.youtube.com/watch?v=xs0a4hzd1Tk&t=12s
https://www.youtube.com/watch?v=6ulQa_sO8ms
https://www.youtube.com/watch?v=bwzv1bTPmUU


 

Exploration: Part I formalizes the math idea of similarity and may be worth completing together 

with all of your students. Students may also need to be walked through the idea of scale factor 

to find that a scale factor of 0.9 will take the real 57m Tower of Pisa to the 50 unit model tower 

that they want to make. Students will demonstrate that they understand the idea of scale factor 

by completing the third column of the following table:  

 

Part of Building Actual Length (meters) Scaled Length (BlocksCAD units) 

Height of big cylinder 48m  43.2 

Diameter of big cylinder 20m 18 

Height of small cylinder 9m 8.1 

 

Once they have these scaled lengths, they are ready to build and arrange the two cylinders in 

BlocksCAD. They will likely have to use some trial-and-error to translate the second cylinder 

correctly. Remind students that they can collapse and label their code to keep their workspace 

clean. When they are done with this section, they can also disable the blocks for this building so 

that they can focus on Part II.  

 

In Part II students have the chance to choose a building to replicate on their own. Make sure 

that before they start building they have the correct scale factor and understand how to convert 

the given dimensions (Empire State: 0.1, Big Ben: 0.5, and Taj Mahal: 0.8). When they start 

building there will be several dimensions - namely the widths, which are not shown in the 2D 

pictures - that they can just estimate to create a realistic-looking model. They will once again 

need to play around with translations and rotations to get all of the pieces where they want 

them.  

 

Part III emphasizes the use of a scale factor to help with conversions. In this section some scale 

factors are greater than one because they bring model sizes to real building lengths rather than 

the other direction as in Parts I and II. Solutions for each question are below:  

 

 

 

 

1) Imagine that the scale factor to get from a Big Ben BlocksCAD model to the real Big Ben 

is 2. If you know that the minute hand on the model clock is 5 BlocksCAD units long and 

the hour hand is 3 units long, how many meters long are the real hands of Big Ben’s 

clock?  

 

The minute hand will be 5 x 2 = 10m long and the second hand will be 3 x 2 = 6 units long.  

 

 



2) The diameter of the sphere on a BlocksCAD Taj Mahal model is 20 units. The scale 

factor to get from this model to actual Taj Mahal meters is 1.3. What is the volume of the 

sphere on the actual Taj Mahal?  

 

If the diameter of the model is 20 units, then the diameter of the real Taj Mahal sphere is 

20 x 1.3 = 26m long, making the radius 13m. Thus the Volume is (4/3) x 𝜋 x 133 = 9198m3.  

 

 

3) The height of an Empire State Building BlocksCAD model is 60 units. The real building is 

475m tall. If the real building has a lightning rod that is 67m tall, how tall should be model 

lightning rod be?  

 

Students can calculate the scale factor from the real building to the model : 60/475 = 0.1. 

Thus the model needs a rod that is 67 x 0.1 = 6.7 units tall. Alternatively, students could 

calculate the ratio of the real lightning rod to the total height and multiply this by the 60 

unit height of the model.  

 

 

If you are doing Part IV and want to keep the group together, challenge students who finish 

early to figure out why, for #3, you can’t calculate the volume of the model sphere and then 

multiply by 1.3 to get the volume of the real sphere.  

 

Part IV is an optional building extension that gives students time to tackle a model-building 

problem from start to finish. They should choose relatively simple shapes to make their buildings 

out of so that they can use the internet to find estimates of lengths. Once they find a scale factor 

they will continue with a process similar to what they did in Part II.  

 

 

Reflection Questions and Activities 

  

1. In addition to architects, which other professions might rely on using scaled 

models to simplify their work? 

2. Find pairs or groups of objects in your house or classroom that are similar: the 

same shape, but different sizes. Try to find the scale factor between them. 

3. Other BlocksCAD activities in the transformations and congruence progression: 

Triangle Target Practice and Bikini Bottom City Planning.  

 

 

 

 

 

 

 



 

Student Assessment and Performance Evaluation  

 Scale City 

Performance Evaluation: Student Handout Parts I and II 

Part I 1 2 3 
Scale factor 
and tower 
build 

Little to no effort in 
understanding scale 
factor. Tower not 
built, or not at all to 
scale 

Attempts to use scale 
factor but does not 
successfully build a 
replica tower 

Documents correct 
scale factor and builds 
scaled model of tower 

Part II 1 2 3 
Scale factor 
calculations 

No evidence of 
calculating scale 
factor for selected 
building 

Incomplete or 
unorganized scale 
factor calculations 

Successfully calculates 
and organizes scaling  

BlocksCAD 
building 

Unable to stay on 
task and add 3D 
shapes into a 
building 

Attempts to 
assemble building of 
choice, but does not 
use scale factor 
correctly or 
represent building 
accurately 

Successfully adds and 
manipulates correctly-
sized 3D shapes to 
form scaled building 

Code 
Organization 

No attempts to 
organize code 

Incomplete or 
inconsistent code 
organization 

Successfully uses 
comments and 
collapsing  

           

Total = _____ / 12 

 

 



 

Assessment: Student Handout Part III  

Note: Full answer key is provided in the Lesson Plan 

Part III 1 2 3 

Question #1 No relevant work 
shown 

Incomplete or 
incorrect attempt  

Shows ratio 
calculation and arrives 
at correct answer 

Question #2 No relevant work 
shown 

Incomplete or 
incorrect attempt  

Shows ratio 
calculation and arrives 
at correct answer 

Question #3 No relevant work 
shown 

Incomplete or 
incorrect attempt  

Shows ratio 
calculation and arrives 
at correct answer 

 

Total = _____ / 9 

Optional/Extra Credit: Student Handout Part IV 

Part III 1 2 3 

Calculations No research or 
calculations 
provided 

Incomplete 
calculations and work 
shown 

Organized 
“blueprints” and 
calculations 

Building No attempt at 
building replica in 
BlocksCAD 

Incomplete, or 
incorrectly scaled, 
attempt at building 
replica 

Complete and 
correctly scaled 
replica of selected 
building 

 

Total = _____ / 6 

 

 


