
 
 

Stained Glass Task 
60-90 minutes 

 
The students in Mr. Rivera’s art class are designing a stained-glass window to hang in the school entryway. The 
window will be 2 feet tall and 5 feet wide. They have drawn the design below: 
 
They have raised $100 for materials for the project. 

• Clear glass costs $3 per square foot 

• Colored glass costs $5 per square foot. 

• The materials they need to join the pieces of glass together cost 10 cents per foot. 

• Frame (outside edge only) costs $4 per foot. 

• Students only have to pay for the glass they use and not the scraps that are cut away. 
 

Do they have enough money to cover the cost of the materials they will need to make the window? Provide 
evidence to justify your answer 

 
  



Introduction: 
This would likely be in the middle of the section about calculating areas of circles where the area of 
a sector of a circle is introduced. The report for this task could be a very nice project over a few 
class periods or the end of a one day. 
 

Outcomes: 
Students will use the area formula for a circle and deductive reasoning to determine the cost 
effectiveness of an object being created. 
 

Task Components & Outline: 

Activity Time Information Supplies 

Introduction 5 min Introduce the idea of a constraint in a 
situation, possibly provide an example.  
 
Students need to understand that if 
they don’t have enough money, they 
cannot make their project. 

 

Work Time 40 min Students work in small groups and 
assigned roles to understand and 
answer the question being asked. 
 
Teacher should use group roles for this 
activity to encourage equitable 
participation and should provide a goal 
for an outcome. 
 
Teacher should facilitate a discussion 
with small groups around process and 
justifying why they decided on each 
cost. 
 

Activity guide 
 
Poster Paper 
 
Group Roles 
 
Calculators (optional) 

Presentations or 
Debrief 

10 min Teacher can choose to select and 
sequence groups to share reasoning. 
One idea is for one group that agreed 
they had enough money present their 
idea and one that disagreed, that there 
was not enough money present and 
have the class compare reasoning. 
 

 

 
Launch 

This task requires a lot of information, some groups of students may need support in unpacking all 
of the different details. Some groups may need scaffolding support, these may include: 

• Drawing the dimensions of the rectangular window on their paper. 

• Identifying what materials constitute the frame (outside edge only) versus the material to 
join the pieces together (soldering between the pieces of glass). 

• Some students may not see the half- and quarter circles…suggest that they identify the 
number of quarter circles versus half-circles. 

• *Caution, it is important NOT to explicitly identify that this is an area and perimeter problem, 
doing so will reduce the cognitive demand on this task. 



 
Anticipated Answers 

This activity will require teachers to be attentive to what is happening in groups to ensure all 
students are engaged in the task. All students should have access to what is going on and some 
group roles may need to be used to ensure there is equitable participation in groups. 
 
Selecting and sequencing a class discussion in the middles of this task may provide an access 
point for some learners. Teachers may also want to use a “shuffle quiz” strategy or select 
ambassadors to groups to share groups ideas. Finally, teachers may want to do a group huddle to 
get groups started who are struggling to deal with the large number of demands required of this 
task. Below is an outline of a potential way students may chunk their responses, a class discussion 
may prove valuable to groups 
 
Areas 

• ¼ Circle 

• ½ Circle 

• Total Area 
Perimeter 

• ¼ Circle 

• ½ Circle 

• Frame 

• Interior Soldering (vertical connectors) 
Calculating Costs 

• Counting ¼ and ½ circles 

• Subtracting to Calculate Area 

• Totaling the costs 
 

Questions (advancing & researching) 
This classic question may provide some insight for students to start 
this problem. The circle of radius 2in is inscribed inside of a square. 
To calculate the area students did the following work…fill in the 
description to justify their work. 

𝑆 = 𝑥2 = 22 = 4 
 

𝐶 = 𝜋𝑟2 = 𝜋(1)2 = 𝜋 
 

𝑆 − 𝐶 
 

𝐶𝑜𝑟𝑛𝑒𝑟𝑠 =  4 − 𝜋 
 

*Why is the radius of the circle 1? 
 
Extensions/Access 

There are a few simple ways to extend this lesson depending on the needs of the class: 

• Have students make a silent presentation of their work. 

• Suppose the window was 3 feet tall instead of just 2 feet tall (and the glass pattern 
continued), would they still have enough money? If not, how much more money would they 
need? 


