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UNDERSTANDING CIRCUMFERENCE (AND PI) 
THROUGH DRUM MAKING 

Grade 7 Math Lesson 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This lesson sequence will likely take 5-7 hours and so can be done as an entire 
day activity, or can be done over a week of math lessons.  
First Peoples Principles of Learning: 

• Learning is holistic, reflexive, reflective, experiential, and relational 
(focused on connectedness, on reciprocal relationships, and a sense of 
place).  

• Learning involves recognizing the consequences of one’s actions.  
• Learning involves generational roles and responsibilities.  
• Learning recognizes the role of indigenous knowledge.  
• Learning is embedded in memory, history, and story. 

 
Grades 7 Math Competencies: 

• Use reasoning and logic to explore, analyze, and apply mathematical 
ideas 

• Estimate reasonably 
• Engage in problem-solving experiences that are connected to place, 

story, cultural practices, and perspectives relevant to local First Peoples 
communities, the local community, and other cultures 

• Explain and justify mathematical ideas and decisions 
• Incorporate First Peoples worldviews and perspectives to make 

connections to mathematical concepts 
• Model mathematics in contextualized experiences 
• Develop, demonstrate, and apply mathematical understanding through 

play, inquiry, and problem solving 
• Visualize to explore mathematical concepts 
• Use mathematical vocabulary and language to contribute to 

mathematical discussions 
• Explain and justify mathematical ideas and decisions 
• Reflect on mathematical thinking 

 
Grade 7 Math Content: 

• Reflect on mathematical thinking 
Optional: Connect to Social Studies content outcome: 

• origins, core beliefs, narratives, practices, and influences of religions, 
including at least one indigenous to the Americas (using the drums is a 
part of spiritual ceremony in many First Peoples) 

Optional: Connect to English Language Arts as a writing activity (see lesson 
plan for more details) 
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LESSON SEQUENCE THINKING BEHIND 

Goals:  
1) To understand what 

circumference is and how it is 
used to build drums and other 
circular objects 

2) To understand the meaning of 
pi 

3) To appreciate the use of 
mathematics and cultural 
practices of the Songhees and 
Esquimalt Nations (along with 
many other First Nations in 
Canada and the US)  

 

 
Pi is a number that mystifies many and when 
we ask people what it means they usually 
respond with 3.14159…which shows they know 
its value, but not necessarily what it actually 
represents. Our goal is to help students to 
understand it as a ratio by using hands on 
materials and practical applications. We also 
want students to be able to estimate 
circumferences to know if their solutions are 
reasonable. Finally, we will be exploring these 
concepts by looking at the process of drum 
making. If your school has drums, you can 
connect this to learning drumming protocol and 
actually drumming. If your school doesn’t yet 
have drums but is planning on making them, 
this would be an ideal lesson for this. 

Introduction or Accessing Prior 
Knowledge (APK): (1-2 hours) 
In partners/groups: 

1) Show a First Nations drum -allow 
them to look at it carefully and then 
ask them what they notice and what 
they wonder.  
2) Why is the drum important to many 
First Nations Cultures? Guest speaker 
and watch the video à  
3) Ask students to reflect on: 

ü All of the cultural practices 
they learned about relating to 
the drum 

ü Any connections between 
these cultural practices and 
other cultures? 

ü What are the beliefs around 
drumming? 

ü Why is drumming important to 
First Nations cultures? 

ü The mathematics involved in 

If your school has a drumming circle, you can 
invite them in for a brief demonstration or show 
a clip of drumming to really spark their interest. 
If you don’t have access to a real drum, you can 
use the images on the PowerPoint attached to 
this plan.  
Asking students what they notice and wonder is 
a way to invite ALL learners into the process 
and also sparks their curiosity and thinking. 
Write down a few questions/wonderings if they 
are related to the lesson as if it comes from 
them it is so much more powerful. 
If you have an Aboriginal Education specialist 
or a community member/elder that can come in 
to talk about the importance of the drum to their 
culture. If you don’t have access to anyone, you 
can still just watch this video – ideally, you’ll 
use local nations (in my case, that is Coast 
Salish, specifically, Songhees and Esquimalt 
nations). This is an interview with Jorge ‘Two 
Eagles’ Lewis (from Campbell River) 
https://www.youtube.com/watch?v=aJf1XPECZ
_A 
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drum making (numbers, 
symmetry, etc.) 

4)Show the parts of the drum (long 
straight wood that will be eventually 
be bent into circles for the frame) and 
hide (real or synthetic). And ask 
students “how long of a piece of wood 
do we need if we want to make a drum 
this same size (as sample drum)?” 
(diameter = 35.5 cm/14 inch – may 
vary depending on your drum) Ask 
what the distance around a circle is 
called. 
5) How much hide and lace are 
needed? 
These will be our guiding or essential 
questions as we progress: 
How long does the piece of wood 
that will become the circular frame 
for drum need to be? How much 
hide and lace are needed? How and 
why did people construct these since 
time immemorial?  

If you do watch this video, pause it throughout 
to discuss the mathematics that are involved 
when making the drum (the number of holes, 
symmetry, grouping into 4 sections, etc.) and 
the cultural aspects (importance of passing 
down traditional knowledge, voice of the drum, 
etc.).  Here is Jorge’s video on making the 
drums, which you may also want to watch (so 
much math in here!): 
https://www.youtube.com/watch?v=3uzmBCZ
Ux0w 
 Also see this website for more resources on the 
history and importance of drumming: 
http://native-drums.ca/en/home/# 
 
Many students think it’s called perimeter, which 
is great – they understand the concept and so we 
need to introduce the concept of circumference 
as the distance around a circle. 
 

Processing: (2 hours) 
1) In partners or groups of 3, give 
students several circular items and a 
measuring tape and ask them to find 
the measurements of the diameter and 
the circumference. While they are 
doing this, you can create a chart on 
the board with diameter, 
circumference, relationship as column 
titles and then students can record 
their results as they are doing their 
measurements. Ask them in their 
partnerships/groups to see if they can 
see a generalized rule for the 
relationship. Alternately, you can ask 
them to find C/d and then see if they 
can see a pattern in this number. 
2) Tell students that in many First 
Nations drum makers would figure out 
the circumference by measuring out 3 

You will need to provide students with the 
vocabulary on a labeled circle – keep this visual 
up on chart paper so that students can see it 
when needed (include radius, diameter and 
circumference). The circular items should be a 
variety of sizes including some that are about 
the size of drum frames (I’ve made hoops out of 
thin plastic plumbing pipe). 
Students may not see the relationship due to the 
measurements being measured to the nearest 
mm. What we’re looking for here is that they 
see that the circumference is a bit more than 3 
times the diameter. You can lead them here by 
looking at each, rounding, and asking about 
how much bigger the circumference is than the 
diameter. You can put a star beside the ones that 
are really close to pi (I use a calculator to check 
each as they put up their measurements).  
Students will see that the rule of the hand will 
only work with circles about the size of drums 
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diameters and a hand. Use the same 
items and measuring tapes to see if 
this ‘rule’ holds true for all the items. 
3) Have students share out their 
discoveries and discuss why this ‘rule 
of 3 and a hand’ doesn’t work for all 
sized circles. 
4) Once students understand the ratio 
of the circumference and diameter is a 
bit more than 3, have them estimate 
circumferences when you give them 
different radii and diameters. 
5) You can now introduce the brief 
history of pi: 
https://www.exploratorium.edu/pi/hist
ory-of-pi 
and finally, the approximate value of 
3.14159, and for most of our work 
3.14. Have students share out their 
thoughts on what they’ve learned 
about pi with a think-pair-share: 

• What surprised you? 
• What did you find most 

interesting? 
• What confused you? 
• Why do you think we often 

only teach pi as the Greeks 
discovery? 

6) If we know that the circumference 
is always about 3.14 times as large as 
the diameter – how would we figure 
out the circumference of a circle with 
a diameter of 10 cm? Estimate first! 
Do several more examples with 
different diameters and radii. 
 
 

as pi is a ratio so the size of the diameter will 
affect this rule. 
I’m being deliberately vague as to the value of 
pi here as I want students to really understand pi 
and be able to estimate with it before we go into 
detail. We’re focusing on meaning and 
conceptual understanding here. 
Next, let’s explore the fact that people have 
been using some iteration of pi for over 4000 
years and it’s the Greeks that gave us the name 
pi, but they weren’t the only culture to have 
used/discovered it. 
 

Transforming: (1.5-2.5 hours) 
We will now return to our drum 
making question. If we know the 
diameter of the drum is 35.5 cm (14 
inches), how long will the wood for 
the frame need to be? What will be the 
circumference of the wood frame? 

Now we are ready to tackle our essential 
questions. In order for students to determine the 
amount of wood and hide, they need to consider 
the drum carefully. Will there be overlap in the 
wood or will the ends adhere together? How 
much bigger does the circumference of the hide 
need to be in order to stretch over the frame? 
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What will be the circumference of the 
hide? 
Estimate all values first and share out 
with the whole class, including how 
students came up with their estimates. 
I suggest using paper or scrap cloth 
and frames (either made from wood or 
cardboard strips – something stronger 
than paper) for students to mock up 
their ideas and try them out. If you 
don’t have any frames, or cardboard to 
make them – you could use a 
tambourine (hopefully your school has 
at least one of these) as its size and 
shape are pretty similar to the frame (a 
bit smaller circumference but it gives 
the idea). Students can work in teams 
to solve this problem; however, each 
student will complete their own write 
up and reflection of their process. 
Extension: How much lace is required 
– what length would be required to 
lace the drum that is 35.5 cm /14 
inches in diameter? 

I’m deliberately leaving these details out as this 
is what makes this an authentic problem. If I 
gave them all the information, then it is an 
exercise, rather than a problem. It will be 
through this process that they will likely 
discover the need to make the hide 
circumference larger than the frame.  

Reflections:  (15-30 minutes) 
1) What did you find the most 
challenging about this lesson 
sequence? 
2) What did you enjoy the most? 
Why? 
3) Any other reflections you would 
like to share? 

You could turn the reflection follow up 
questions (from the ‘write up’ page) into an 
English Language Arts activity as well (expand 
on it from this lesson) and/or connect to some 
oral history traditions that involve the drum. 
The write up asks for some specific reflections 
so these are meant to be done aloud and are 
mostly for you to hear where you may need to 
offer more support, or spend more time and also 
what types of activities your students enjoy so 
that you can plan for more! 
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References: 
 
30-minute interview (on local news station) with Jorge “Two-Eagles” Lewis: 
https://www.youtube.com/watch?v=aJf1XPECZ_A 
 
28-minute video of Jorge Lewis making a drum (the same way we make our drums in 
schools in our district): 
https://www.youtube.com/watch?v=3uzmBCZUx0w 
 
Importance and history of drum making and drumming: 
http://native-drums.ca/en/home/# 
 
A history of pi – still doesn’t include some indigenous knowledge, like the example of 3 
diameters and a hand, but does present other cultures who approximated pi: 
https://www.exploratorium.edu/pi/history-of-pi 
 
 
Resources: 
Rubric 
PowerPoint of drum and drum making images 
Final Write up (assessment task) for the lesson sequence 
 
 
 


