WHAT DID PEOPLE ALREADY KNOW?
People knew that roads and paths were often muddy, slippery, bumpy and uncomfortable to travel over.

WHAT DID THE SCIENTIST NOTICE?
Water made the roads slippery and muddy. Large stones made the roads bumpy.

JOHN MCADAM

WHAT QUESTION DO YOU THINK THE SCIENTIST ASKED?
How will I make roads that are smooth, hard and that don’t get muddy?
How can I improve the drainage of water?

WHAT DID THE SCIENTIST DO?
McAdam tested different types of materials and he tested layers of the different types
of materials to see what made a comfortable road surface.

WHAT WOULD YOU DO NEXT?

WHAT DID THE SCIENTIST
FIND OUT?

WHAT DID OTHER SCIENTISTS
DO NEXT?

The best roads were made from layers of
crushed stones that were packed down with
heavy rollers.

Scientists are developing roads with
interactive lights and road signs that adapt
to specific traffic conditions.

1900s
Modern asphalt roads, capable of supporting
the vehicles developed in the 20th century,
built on McAdam’s methods by adding tar as
a binder.

Modern road-building techniques can be
traced to a process developed by engineer John
McAdam in the early 19th century. McAdam
topped multi-layer roadbeds with soil and
crushed stone that was then packed down with
heavy rollers to lock it all together. This is called
macadamisation.

FUTURE

The earliest stone paved roads have been
traced to about 4000 B.C. in the Indian
subcontinent and Mesopotamia.

1823

4000 BC

312 BC – 476AD

5000 BC

A TIMELINE TO SHOW THE DEVELOPMENT OF ROADS

Following the introduction of the wheel about
7000 years ago, the larger, heavier loads that
could be transported turned dirt paths into
muddy bogs when it rained.

To help support the movement of crowds
throughout their empire, the Romans
developed techniques to build durable roads
using multiple layers of materials on top of
deep beds of crushed stone for water drainage.

The development of self-driving vehicles using
sensors and wireless communications to talk to
each other may change our road use. If cars are
able to drive closer together while still avoiding
collisions, less roadway will be required.

What happened when it rained?

4000 BC

The dirt paths turned into muddy bogs and
wheels got stuck.

When did people first start to pave
their roads?
About 4,000 years ago in the Indian
subcontinent and Mesopotamia.

What materials did they use?
Large stones

1900s
They needed to move crowds of people and armies
throughout their large empire.

Why did roads need to be improved
further in the 20th century?
Vehicles became much bigger and heavier.

How did the Romans build their roads?

How were the road surfaces
improved?

They used layers of materials on top of deep beds
of crushed stone to let water drain away.

Modern asphalt roads use tar as a binder,
making roads stronger.

How was road building improved
in the early 19th century?
Engineer, John McAdam, topped multi-layer
roadbeds with a soil and crushed stone that was
then packed down with heavy rollers to lock it
all together.

FUTURE

People could move larger, heavier loads.

Why did the Romans need better roads?

1823

What was good about having wheels?

312 BC – 476AD

5000 BC

A TIMELINE TO SHOW THE DEVELOPMENT OF ROADS

When was the wheel invented?
About 7,000 years ago

What will roads be like in the future?
The development of self-driving vehicles using
sensors and wireless communications to talk to
each other may mean we drive closer together
while still avoiding collisions. The development
of electric cars may mean cars are lighter.

What was good about having wheels?
What happened when it rained?

1900s

312 BC – 476AD

5000 BC

How were the road surfaces improved?
How did the Romans build their roads?

What materials did they use?

How was road building improved
in the early 19th century?

FUTURE

When did people first start to pave
their roads?
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.

4000 BC

A TIMELINE TO SHOW THE DEVELOPMENT OF ROADS

When was the wheel invented?

What will roads be like in the future?

BUMPY
ROADS
We are going to learn about John McAdam
and how he made his roads.
We will be testing roads with toy cars.

VOCABULARY
SURFACE
DRAINAGE
PROPERTY
LAYERS

WHAT DID PEOPLE ALREADY KNOW?

Before roads, mud tracks were
made for people to travel
between places.
Later, cobblestones were used
to make roads.

WHAT DID THE SCIENTIST NOTICE?

John McAdam recognised
that there was a problem with
road surfaces.
What problems did people
have travelling on these roads?

WHY DO YOU USE ROADS?

Make a list of the things that might affect
how vehicles travel on roads…

WHAT QUESTION DO YOU THINK THE SCIENTIST ASKED?

WHAT QUESTION DO YOU THINK THE SCIENTIST ASKED?

How will I make roads that are smooth,
hard and that don’t get muddy?
How can I improve the drainage of water?

WHAT DID THE SCIENTIST DO?

McAdam invented a new way to build
roads called “macadamisation”.
His roads were:
• smooth
• hard
• allowed rain to drain away

WHAT WILL YOU DO?

1. Fill a tray with the material
of your choice.

2. A
 dd another layer.

3. Attach some string to a toy car
and pull it across the material.

4. W
 hat other things about the
road could you test.

WHAT WILL YOU DO?

SURFACE

Prediction

Results / Observation

Marbles
Sand
Flour

You could make your own
combinations of road layers...

WHAT DID YOU FIND OUT?
We discovered that ………………. was the best road surface.
We think this is because…………………………………
Were you surprised with any of your results?

WHAT DID THE SCIENTIST FIND OUT?

McAdam’s roads were made from
layers of crushed stones of different
sizes, which were squashed down
with heavy rollers.

WHAT DID OTHER SCIENTISTS DO NEXT?

The roads were cheap, strong and smooth, allowing
rain to drain away. Many roads today are still built
like this, but weather can cause them
to crack and form pot holes.

There are so many cars on the roads today that
engineers are still working to make safer, quieter
and more sustainable roads.

WHAT DID OTHER SCIENTISTS DO NEXT?

Rubberised roads
Waste tyres are
recycled and mixed
with road materials to
make more durable
and quieter roads.

Scientists are
developing
road surfaces
for different
situations

Smart and dynamic
highways
Safer roads with
interactive lights and
road signs which
change depending on
the traffic.

WHAT ARE CURRENT SCIENTISTS DOING?

Julie Brusaw has invented road
pieces that are hard enough to drive
on but also use the Sun’s energy to
generate electricity.

WHAT WOULD YOU DO NEXT?

What type of road would you develop next?

