
Billions Of Blades
math 30 min All ages

Dive into the world of large numbers and area by designing a mini park. You'll 
learn how to estimate huge quantities, like the number of grass blades on a 
football field, by breaking down big problems into smaller, manageable steps, 
all while exploring concepts of scale and measurement.
 
Our goal: Learners will discover how to estimate incredibly large numbers by 
breaking down complex problems into smaller, manageable steps. They will 
understand how area measurements scale from tiny units to massive ones, 
applying these concepts to design and measure their very own mini park.

 
What You Need
Paper  Scissors  Ruler  Markers  String Or Yarn
Small Objects  Small Objects (E.G., Beads, Cereal Pieces)

Every child learns differently,
and this is just the baseline.
Scan to jump into the app and easily personalize this
Spark to match your child's exact learning level and see
how Mai will guide this lesson.

Questions or ideas? We'd love to hear from you at mai@mai.school
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Learning Guide
A simple guide to lead you through the kickoff, the core challenge, and
everything in between.

Mai's Tips

1. Why The Numbers: The exact counts of grass blades are estimates
themselves. The real learning is in the process of breaking down a large
area into measurable units and using multiplication to scale up, rather
than hitting the exact 'billion' figure.

2. Linear Vs. Area: Children often struggle with the concept that when
dimensions increase linearly, area increases exponentially. The 'square
inch to square foot' step is crucial for demonstrating this. If they just say 'a
foot is 12 inches so it's 12 times more', ask them to show you with their
hands or draw it out.

3. Simplify For Younger: For very young children, the goal is just
understanding that big things are made of many small things. Focus on
physically placing small objects into a small square and making a visual
estimate, skipping the larger number calculations.

4. Measurement Matters: Ensure they are using the ruler correctly to
measure their park design. If the measurements are off, their final
estimate will also be off, which is a good learning point about accuracy in
initial steps.
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For The Grown-Up

• Watch out: Turf damage: If using real grass (not recommended, but if
they insist on going outside), avoid pulling up blades. Focus on visual
estimation.

• Try this: When comparing the square inch and square foot, have them
draw out a 1-inch square and then try to fit as many of those 1-inch
squares into the 1-foot square (12x12). This visually demonstrates the 144-
fold increase in area, not just 12 times.

• Explain it like this: Estimating large numbers is like figuring out how many
LEGO bricks are in a huge castle: you don't count every single one, but you
figure out how many are in one wall section and then multiply by all the
wall sections.

• A big question to ask: If a giant football field has a billion blades of grass,
and one tiny seed grows a single blade, how many grass seeds do you
think they plant each year?
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Introduction: Cereal On A Plate 5 Min

• Start the lesson by having the child observe an item on the breakfast
table. This should be a flat item like a plate or a placemat, and something
small like a piece of cereal or a crumb. Ask them to make an initial guess
about how many small items could cover the larger one without
overlapping.

• Younger child: Focus on making a visual estimate and physically placing
a few items to compare.

• Older child: Encourage them to consider strategies for estimation, like
covering a small section and multiplying.

• What do you see on the table that we could try to cover with something
small?

• How many of these small things do you think would fit on this larger item
without overlapping?

• Done when they have made an initial guess for how many small items fit
on a larger item.

Know Before You Teach

• Good to know: The goal is to warm up to estimation, not get a perfect
count.

• This introduces the idea of covering an area with smaller units.

• If they ask: Do I have to count every single one? No, just make a smart
guess. We'll learn ways to make our guesses even smarter.
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• It's working when: Child making a reasoned guess, even if it's far off.

• If they're stuck: Suggest physically covering a small corner of the plate
with the cereal pieces and asking if that helps make a better guess.

• Easier: Focus only on making a visual guess, without trying to cover any.

• Harder: Ask them to explain their thinking process for their estimate.

Explore & Plan: Grass Blade Guesses 8 Min

• Introduce the idea of counting grass blades. Provide a small square,
about 1 inch by 1 inch, perhaps cut from paper or marked on a surface.
Ask the child to estimate how many grass blades might be in that tiny
square. Then, introduce a square foot (either marked on paper, or use a
ruler to define a space on the floor/table) and ask how many blades
would be in that space. This stage is about making predictions and
noticing the relationship between different sizes of squares.

• Younger child: Focus on making a guess for the small square. Can they
see it's much bigger than a single blade?

• Older child: Encourage them to think about how they could use their
small square estimate to predict for the larger square foot. What
mathematical operation might help?
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Done when: Student makes an initial guess about how many small items
fit on a larger item from the breakfast table.
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• What do you think 'area' means when we talk about a flat space?

• How many grass blades do you think fit in this tiny square inch?

• If we know how many are in one square inch, how could we guess how
many are in a whole square foot?

• Done when the child has predicted grass blade counts for both a square
inch and a square foot, and considered how to scale up.

Know Before You Teach

• If they ask: Why are we talking about squares? Squares are easy shapes
to measure, and we can use them to measure any flat space, even
wiggly ones, by breaking them into squares.

• It's working when: Child realizing that the larger square is much more
than just 'a little bit bigger' than the small one.

• If they're stuck: Suggest drawing a 1-inch square, then drawing a 12-inch
square and asking how many small squares would fit inside the big one.

• Easier: Focus only on estimating for the square inch, perhaps using a
finger to show the size.

• Harder: Ask them to calculate the exact number of square inches in a
square foot and explain why that matters for their prediction.
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Done when: Student predicts number of grass blades for a square inch
and a square foot, considering scale.



Discussion: The Power Of Estimation 6 Min

• Reveal the actual numbers for grass blades: 20 per square inch and 3,000
per square foot. Discuss the difference between their predictions and the
actual numbers. Emphasize that estimation is about getting close, not
perfect, and understanding the scale. Teach the concept of 'estimation'.

• Estimation:

• WHAT IT IS: Estimation is making a careful, educated guess about a
number or quantity without counting every single thing.

• HOW YOU RECOGNISE IT: You use estimation when you don't need an
exact answer, or when an exact answer is impossible or too time-
consuming to find. You might see someone looking at a jar of candy and
saying 'I bet there are 100 in there' – that's an estimate.

• EXAMPLES AND THE CONTRAST: Estimating how many people are at a
concert (contrast: counting every person at a small dinner party).
Estimating the cost of groceries before checking out (contrast: knowing
the exact price of one apple).

• WHY: Estimation helps us understand scale, make quick decisions, and
tackle problems that are too big to count precisely.

• How did your predictions compare to the actual numbers? Were you
surprised?
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• Why do you think the number of blades jumps so much from a square
inch to a square foot?

• When else might it be useful to 'estimate' instead of counting every single
thing?

• If we wanted to estimate how many grass blades are on our whole lawn,
what steps would we take?

• Done when the child can explain what estimation is and why it's useful,
and can apply the idea of scaling up to a new example.

• Grown-up crib sheet:

• Estimation is a crucial mathematical skill for real-world problem-solving.
It involves making a reasoned approximation rather than an exact
calculation. It's not about being 'right' but about developing number
sense and proportional reasoning. The jump from 20 blades/sq inch to
3000 blades/sq foot highlights how quickly area-based quantities grow,
often counter-intuitively to linear thinking. This deeper understanding is
not expected of the child at this stage, but helps the parent explain the
'why'.

Know Before You Teach

• Good to know: Estimation is a key skill in many professions, from
engineering to cooking.

• If they ask: Why isn't 20 times 144 exactly 3000? Good question! These
numbers are estimates too. Grass doesn't grow perfectly evenly
everywhere, so 20 and 3000 are good averages.

• It's working when: Child comparing their initial prediction to the actual
numbers with curiosity, not dismay.

• If they're stuck: Revisit the cereal example: 'If I told you that one small
square of your plate had 5 cereal pieces, and your whole plate was
made of 10 of those small squares, how many would that be?'

• Easier: Focus solely on understanding why the larger square has more
blades, without the mathematical calculation of 144.
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• Harder: Challenge them to calculate the 144 themselves and relate it
directly to the blade counts.

Activity: Design Your Park 9 Min

• Guide the child to draw a plan for a mini park on paper. They should
define areas for 'grass' and other features. Their task is to then calculate
the approximate number of grass blades for the grassy areas.

• Younger child: Focus on drawing the park features, using small objects to
represent grass blades in a small section to make a visual estimate,
perhaps just for a few square inches. Parent can help with the larger
calculation if needed.

• Older child: Encourage them to use the ruler to measure the area of their
grassy sections in square inches or square feet. Guide them to multiply
that area by the blades-per-unit numbers (20/sq inch or 3000/sq foot) to
get their final estimate.

• How can you measure the grassy parts of your park design?

• What units will you use to measure the area (square inches or square
feet)?
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Done when: Student explains estimation and applies scaling to a new
scenario.
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• How will you use the numbers we just learned (20 blades/sq inch or 3000
blades/sq foot) to find out how many blades are in your park?

• What's your total estimate for the blades of grass in your park?

• Done when the child has designed a park, measured its grassy area, and
estimated the total number of grass blades.

Know Before You Teach

• Good to know: The key here is applying the scaling concept to a new,
self-designed context.

• If they ask: What if my park isn't a perfect square? That's a great real-
world problem! You can break it into smaller squares or rectangles,
measure each, and then add them up. Or you can estimate by finding a
square that's 'about' the same size.

• It's working when: Child making a connection between the area
measurement and the grass blade density.

• If they're stuck: Walk them through measuring a simple rectangular area
first, then calculating its blades, before moving to their park design.

• Easier: Focus on designing the park and drawing small dots to represent
grass blades in a small measured area, then just make a large visual
estimate for the whole park.

• Harder: Challenge them to consider different types of grass with different
blade densities, or add other features like ponds and paths and calculate
their areas too.
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Done when: Student designs a mini park, measures its grassy area, and
estimates total grass blades.



Summary: The Football Field Unveiled 2 Min

• Ask the child to reflect on the process and apply their learning to the
original big question: how to estimate the blades of grass on a football
field. Reveal the actual number (1 billion) as a final surprise.

• Younger child: Ask them to describe one new thing they learned or found
interesting.

• Older child: Prompt them to articulate the full process of breaking down a
large area into smaller, measurable units and using proportional
estimation.

• If you were going to tell someone how to estimate the number of grass
blades on a football field, what steps would you tell them to take?

• What was the most surprising thing you learned about counting or
measuring today?

• How might someone use estimation in real life, like an architect or a city
planner?

• Done when the child describes the steps for estimating blades on a
football field and shares a key takeaway.

Know Before You Teach

• Good to know: The goal is to understand the method, not necessarily get
the exact final number.
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• It's working when: Child articulating the scaling process: measure a small
unit, count/estimate in that unit, then multiply by the total number of units
in the larger area.

• If they're stuck: Ask them to remember how they went from the small
square inch to the square foot, and apply that same logic to the football
field.

• Easier: Focus on the idea that big problems can be broken into smaller,
easier-to-solve parts.

• Harder: Challenge them to consider factors that might make the football
field estimate less accurate (e.g., worn-out areas, different grass types).
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Done when: Student describes the process for estimating blades on a
football field and shares a key takeaway.



Beyond The Spark

Fuel their curiosity beyond the Spark with bonus extras.

Quick Recap Quiz 4 Min

Customize this quiz, add questions, or follow your child's lead! Each question
has a 'Parent Tip' to help them find the answer without giving it away.

1. What Does 'Area' Measure?

The distance around something

The flat space something covers
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Table Talk
City planners and landscape architects use area measurements
and estimation to design parks, calculate budgets for planting,
and plan maintenance schedules.

Did You Know?
Did you know that some types of grass can grow up to 6 inches
in a single day?

Challenge
What if you wanted to know how many leaves are on a single
tree? How would you start estimating that, using what you've
learned about grass?

Area is about how much surface is covered, not how long the edges are.



2. What Is 'Estimation'?

Counting every single thing exactly

Making a careful, smart guess

3. If A Square Inch Has 20 Grass Blades, How Would You Find The Blades In
100 Square Inches?

Add 20 to 100

Multiply 20 by 100

4. Why Might A City Planner Estimate The Number Of Grass Blades For A
New Park?

To know the exact number of blades in the park

To decide how many grass seeds to order

14

Estimation is about getting close when an exact count is too hard or not
needed.

If each square inch has 20, then 100 of those squares means 100 groups of
20.

Estimation helps with practical planning and budgeting, where an exact
count isn't necessary or feasible.



Loved This Spark?

Scan to jump into the app and explore similar Sparks in
our Sparks Hub. New to Mai? Start free with 10 Sparks, no
credit card needed.
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Your Notes
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