
POWERS OF TEN

OUR UNIVERSE

This game includes:

4 card sets: subatomic to molecular, 
molecular to human, human to 
astronomical, and astronomical to 
cosmological (9 cards in each set)



Why Play?

This game is made for
Curious individuals of any age
Secondary and high school students
Families seeking collaborative games

Through this game, you will:
Learn how small and big our universe is, to 
the best of scientific knowledge

Communicate about the spatial dimensions 
of our universe, from the atomic scale to the 
astronomical scale

Understand the concept of orders of 
magnitude or powers of ten

Build visuospatial awareness and comfort 
to complexity



What are Powers of Ten?

Powers of 10 are a useful mathematical 
tool to comprehend the scale of our 
universe. 

The smallest measure of length with any 
meaning is the Plank’s length 
0.0000000000000000000000000000000
0001 m. Using powers of 10, we can also 
write this as 1 × 10-35 m  or simply 10-35 m. 
10 is called the base number and 35 is 
called the ‘exponent’

On the larger end of the scale is the co-
moving size of observable space itself, 
100,000,000,000,000,000,000,000,000 m. 
We can write this as 1 × 1026 m.

We can represent any number using 
powers of 10 or orders of magnitude. 
Scientists prefer this scientific notation to 
write down values of numbers.



For example, 4500 m can be written as 4.5 
× 103 m and 0.045 can be written as 10-3.

What are Powers of Ten?

Positive Powers

10 = 101

100 = 102

1000 = 103

10000 = 104

100000 = 105

Negative Powers

0.1 = 10-1

0.01 = 10-2

0.001 = 10-3

0.0001 = 10-4

0.00001 = 10-5

A negative power just means that the base 
is on the bottom of the fraction line. For 
instance, 10-2 just means 1/102 or 1/100.

1 is represented by 100. 0 is not 
represented because log(0) is undefined. 



Card Sets

The game comes with four card sets of 
varying difficulty levels. The sets are 
grouped by increasing scale from the atomic 
to the astronomical. There are 9 cards in 
each set.

Human to Astronomical (100 to 108 meter) 
Difficulty = Easy
This set presents objects humans have built 
through feats of science, technology, design 
& engineering. We’ve seen them in our daily 
lives or through photographs and videos and 
have a greater visual connection with them. 

Molecular to Human (10–9 to 10–1 meter) 
Difficulty = Medium
This set presents objects from the nano to 
the centimeter universe inside the human 
body. We’ve heard of these objects but 
cannot see all with our naked eye.



Card Sets

Astronomical to Cosmological (109 to 1026 
meter)
Difficulty = Hard
This set presents astronomical objects like 
planets, moons, stars, galaxies, super 
clusters, and the observable universe. We’ve 
perhaps seen images, simulations, and 
videos of them, but these are rarely to scale.

Molecular to Subatomic (10–35 to 10–10 
meter)
Difficulty = Pro  
This set presents objects from the particle 
universe. We can’t see all these objects but 
can infer their existence and describe them 
with physical and mathematical models. The 
lines between particle length and 
wavelength blur here. 



Quick Start Rules

The game can be played alone, or with a 
group.

Pick any 1 of the 4 card sets to play with.

Arrange the cards in ascending order from 
smallest to biggest.

Once complete, flip all the cards over to see 
the correct answer, on the back of each card.

Reflect on the differences and play again or 
try a new set.

1.

2.

3.

4.

5.



Gameplay

This game can be used in multiple contexts, 
both individually and in small groups. It can 
be played alone or facilitated, and players 
are free to set some of their own rules.

Set some rules of play like: 
Whether or not to use the internet for 
research or allow it for one chance.
Time limit on every set (we recommend 
10 minutes at minimum). 
For groups, you can agree on a method 
for decision making. We recommend 
consensus-based decision making. 

Stack the sets with the image face up and 
choose one set based on interest or 
difficulty level. 

1.

2.



Gameplay

3.

.

When satisfied, or you can set a timer, turn 
the cards around to see the correct order 
and reflect on the differences. For groups, 
the facilitator should contribute to the 
discussion. The facilitator can suggest 
contemplating how big is the universe? And 
how complex! 
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Subatomic to Molecular



Molecular to Human



Human to Astronomical



Astronomical to Cosmological
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