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Justification

A This material is designed for teachers of children
before starting primary school. Some content Is
presented to give the teacher more resources,
although they may be too ambitious for such
young children, but the questions that they may
sometimes ask require broader knowledge to be
able to rigorously explain the issues that may arise.




Goals

A Show in a simple way the meaning of the
data on the planets of the Solar Systemthat
often appearin texts.

A Introduce, by playing, the set of movements
of the SolarSystem

A Discoverthe Moons surface

A Consider the surfacesof some planets and
moons




SolarSystem

A Models that are only manual work are not

enough for us
A We want models with more contentvich allow

us to show some specific characteristics




Activity 1:Distancesto the Sun

Mercury 57 900 000 km [mm) 6cm| 0.4AU
Venus 108 300 000 kmy [EE) | 11cm| 0.7 AU
Earth 149 700 000 km 15cm| 1.0AU
WETES 228 100 000 km 23cm| 1.5AU
Jupiter /778 700 000 km /8cm| 5.2AU
Saturn 1 430 100 000 kmnn 143 cm| 9.6 AU
Uranus 2 876 500 000 km 288 cm 19.2 AU
Neptune 4 506 600 000 km 450 cm| 30.1 AU




Activity 1:Distancesto the Sun

AThe astronomical units of distance (AU) is used to
measure distances in the solar system. One AU
corresponds to the distance from the Earth to the Sun,
150 million km.

Af we use a roll of toilet paper, where the units of papel
for each use are marked, we can mark the distances of
the planets from the Sun in a very simple way.




Activity 1:Distancesto the Sun

AMercury is a little less than half of the unit, Venus
at three quarters (half of the half that remains to
reach the unit), the Earth at the unit, Mars at one
and a half units, Jupiter at a little more than 5
units, Saturn at just over 9 and a half units, Uranus
at just over 19 units and finally Neptune at just over
30 units.

Alt is a simple way to see that the first 4 planets are
close and the others are increasingly farther and
farther away.




Activity 2: Diameters

Sun 1 392 000 km ) 139.0 cm
Mercury 4 878 Km R? 0.5cm
Venus 12 180 km " 7 1.2 cm
Earth 12 756 km == 1.3 cm
Mars 6 760 km| "’ 0.7 cm
Jupiter 142800 km" 7|  14.3cm|
Saturn 120 000 km / 12.0 cm
Uranus 50 000 km % SHONe 10
Neptune 45 000 kKm )




Activity 2: Diameters
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T-shirt with the  General scaled diameter model
scaled diameters with the planets glued on the St
of the planets




Activity 3: Diametersand distancesmodel

Sun 1 392 000 km > 25.0 cm

Mercury 4 878 km 57 900 000 km > 0.1cm| 10 m
Venus 12 180 km| 108 300 000 kn) > 0.2cm| 19m
Earth 12 756 km 149 700 000 km :1> 0.2cm| 2/ m
Mars 6 760 km| 228 100 000 km > 0.lcm| 41 m
Jupiter 142 800 km| 778 700 000 km ) 25cm| 140 m
Saturn 120 000 km| 1 430 100 000 km > 2.0 cm| 250 m
Uranus 50 000 km| 2 876 500 000 km :} 1.0 cm|{ 500 m
Neptune 45 000 km| 4 506 600 000 km 1.0 cm| 800 m

Normally there is no schoolyard that reache

distance beyond Mars

m NV




Activity 3: Model of diameters a
Il n the ¢c

nd distances
ourt é

ANe place a child in a corner of the yard with a

basketball.
AAnother boy/girl standing 10 strides

away with

a head pin in his hand. We consider 1 adult

stride equivalent to one meter (with c
will be less, but it doesn't matter muc
we prepare a scale model). The heac
will be Mercury.

nildren it
N because
of the pin

A Another boy/girl in another direction at 19

strides with a fatheaded pin represen
Venus.

ting




Activity 3: Model of diameters and distances
Il n the court é

AAnother child with a fatheaded pin will go
In another direction, counting up to 27 strides
and representing the Earth.

AAnother child with a head pin located 41
strides away will be Mars.

AANd so on, a golf ball at 140 strides is
Jupiter, a ping pong ball at 250 strides Is
Saturn, and two marbles represent Uranus
and Neptune respectively located at 500 and
800 strides.




Activity 3: Model of diameters and distances
Il n the court e

Obviously It Is Impossible to organize a
model like this in a school yard because
It Is too small and we cannot send a child
that far...

but when the yard is finished we can tell
them that Jupiter is in the house at the
school gate. or that Saturn is in the ice
cream store, etc... the idea Is to mention
places that they know




Activity 3. Model of diameters and
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Activity 4: Model of distances with
movement

ANe painted a circle on the floor of the patio
with chalk to represent the orbit of each planet
centered on the Sun.




Activity 4. Model of distances with

movement
Mercury 57 900 000 km D 6cm| 0.4AU
Venus 108 300 000 km 11 cm| 0.7AU
Earth 149 700 000 km 15cm| 1.0AU
Mars 228 100 000 km 23cm| 15AU
Jupiter 778 700 000 km =) | 78cm| 5.2 AU
Saturn 1 430 100 000 km . 143 cm| 9.6 AU
Uranus 2 876 500 000 km =) | 288 cm| 19.2 AU

Neptune 4 506 600 000 km 450 cm| 30.1 AU




Activity 4: Model of distances with
movement

AA volunteer acts as a planet and will move
following the chalk line until it completely circles
the Sun. It is the translational or annual
movement.

AAnother volunteer does the same, but also with
a simultaneous rotation movement on himself.
Simulates daily rotation movement.

AA third volunteer is circling around the second:
It Is @ moon around the planet.




Activity 4: Model of distanceswith
movement

Alt is necessary to mention that with these
movements some can pass in front of the
others or in the middle of the direction in
which other planets are and cover each other:
transits and eclipses occur.




Activity 5: Orbital period model

A The translational movement
IS faster for the inner planets
and slower for the outer
ones.

A We will simulate this
situation with a simple
model. We hold a rope at the
opposite end to which we
have fixed a nut and we
make It rotate like a sling
above our head




Activity 5: Orbital period model

AAs we release the rope we \, W 7
will see that it takes more b !
time to make a complete 4 V5
circle (an orbit). A
.'l-\\“‘
Af we remove the rope, it o
takes less time to turn around *
(it Is good to pass the rope .
through the inside of a small
tube so as not to erode the
hand if the rope is removed

quickly)
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Activity 6: Terrestrial and gaseousplanets

Mercury | 5.41g/cm3 4 878 km
Venus 5.25g/cm3 12 180 km
Earth 5.52g/cm3 12 756 km
Mars 3.90 g/cm3 6 760 km

Jupiter | 1.33g/cm3 142 800 km
Saturn 0.71g/cm3 120 000 km
Uranus 1.30g/cm3 50 000 km
Neptune | 1.70g/cm3 45 000 <m‘




