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Working with children has some peculiarities 
which have to be taken into the account …

Presenter
Presentation Notes
During this talk we will discuss the experience of fun educational activities with kids from 5 to 10 years made ​​by INAF Astronomical Observatory of Bologna (with dr. Sandro Bardelli, dr. Francesco Poppi and myselve), young graduates in Physics and Astronomy of the association Sofos (Eliana Lacorte and Amalia Persico), with the help of a pedagogue consultant (dr. Giovanna Chiricosta).

Working with children has some peculiarities which have to be taken into the account.






 

Istituto Nazionale di Astrofisica
 

– INAF


 
Osservatorio Astronomico –

 
OA‐BO


 

Istituto di RadioAstronomia
 

–
 

IRA


 
Istituto di Astrofisica Spaziale e Fisica Cosmica 

 –
 

IASF‐BO


 

Università
 

“Alma Mater”
 

di Bologna


 
Dipartimento di Fisica 







Events
 

and laboratories
 

should
 

satisfy
 

some specific
 peculiarities:

 duration
 

of the activity: children
 

maintain
 

attention
 for

 
short periods

Our experience shows that a laboratory should not last more than 50 minutes, 

 with different moments of interaction between animator and children: this is to keep 

 their attention focused.

Presenter
Presentation Notes
Our experience shows that a laboratory should not last more than 50 minutes, with different moments of interaction between animator and children – this is to keep their attention focused however, the effective time when the concepts are explained should last few minutes, with several funny breaks or a twist in the representation.
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 number
 

of transmetted
 

information:  only
 

two
 

or 
 three
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possibly

 
related

 
to

 
keywords

It is important to concentrate the information in a few concepts.
Concepts must be repeated several times, using different 
words, and they must be followed by easy examples.

Presenter
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it is important to concentrate the information in a few concepts. Example: the sun is a star, the sun is big, the sun is hot. Concepts must be repeated several times, using different words, and they must be followed by easy examples, like: the temperature of mercury, about 400 degrees centigrade during the day, can be compared to the temperature of an oven when cooking biscuits, about only 180 degrees centigrade, the half!
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 engagement and interaction: play  a game, built
 something

 
…

children stores the information if, in addition to 
hearing, they involve other  senses: like sight or 
touch.

Presenter
Presentation Notes
children stores the information if, in addition to hearing, they involve other senses: like sight or touch
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To summarize: a laboratory is done correctly if it does not last more than 50 minutes, if it transmits a few clear keywords and if it involves the child during the explanation.
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Those four  points highlight the importance to 
successfully develop educational activities and outreach 
children, must have non only scientific competence 
but also teaching skills.
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To summarize: a laboratory is done correctly if it does not last more than 50 minutes, if it transmits a few clear keywords and if it involves the child during the explanation.
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Presenter
Presentation Notes
those four  points highlight the importance of developing the laboratories under the guidance of an educator.  You must not only have scientific competence but also teaching skills to successfully develop educational activities and outreach children.





Engagement and interaction: laboratories

we see a child using a spectroscope 
made previously by himself.

we see a laboratory that reproduces
the solar system in two dimensions

… and in in 3D  dimensions.
Planets have been created using 
polystyrene spheres

The basic information is the difference in size between the planets and the Earth. 

Presenter
Presentation Notes
In the first two images we see a laboratory that reproduces the solar system in two dimensions. The basic information is the difference in size between the planets and the Earth. How many Earth contains Neptune, Uranus, Saturn? In the third picture we see the solar system in three dimensions, planets have been created using polystyrene spheres. Finally in the fourth picture we see a child using a spectroscope made ​​previously by himself.



Fun and engagments: games

«the escape of neutrinos»

Kids crashing against each other 
represents the p-p cicle.

«to build the solar system»

using totems along a path.
After having established a unit for
measuring distances, using a washer, 
children are requested to place totems
along a path

We have to fix concepts through physical activities and emotions.

Often near the totems there are
animators representing the various 
planets. They interact with the children,
answering their questions

Presenter
Presentation Notes
We have to fix concepts through physical activities and emotions. Picture 1: «the escape of neutrinos». In this game-laboratory each kids represents particles: electron, protons, neutrons, neutrinos and photons. Kids crashing against each other represents the p-p cicle. This crashing  “produces” other kids (photons and neutrinos) that escape from the sun to reach the Earth and the planets. Picture 2: «build the solar system» using totems along a path (each totem is a planet). After having established a unit for measuring distances, using a washer, children are requested to place totems along a path. Often near the totems there are animators (Figure 3) representing the various planets. They interact with the children, answering their questions.
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We have to fix concepts through physical activities and emotions. Picture 1: «the escape of neutrinos». In this game-laboratory each kids represents particles: electron, protons, neutrons, neutrinos and photons. Kids crashing against each other represents the p-p cicle. This crashing  “produces” other kids (photons and neutrinos) that escape from the sun to reach the Earth and the planets. Picture 2: «build the solar system» using totems along a path (each totem is a planet). After having established a unit for measuring distances, using a washer, children are requested to place totems along a path. Often near the totems there are animators (Figure 3) representing the various planets. They interact with the children, answering their questions.



Fun and engagements:
astronomical «Art Attack»

We made a video where we show how to construct a simple spectroscope 
with scissors, glue, cardboard and an engraved CD as a sink element
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Presentation Notes
We made ​​a video where we show how to construct a simple spectroscope with scissors, glue, cardboard and a CD as a sink element. To discover the mysteries of stars, astronomers use spectroscopes. We created one using an engraved CD and a cardboard box, previously cut along the following lines. Using the light decomposed by the CD we discover the different types of spectra, for incandescent lamps (continuous) and low consumption lamps (with rows according to the gas which they are composed). Through this video, children can repeat the laboratory at home, using internet. 



Fun and engagements :
astronomical exhibits (ASIP – Bologna ed. 2011)

Exhibition ASIP 2011: Riding a bike and dressed as an astronaut, children go for a walk in the 
solar system, then weighed on a planetary balance, they can find out their weight on the various 
celestial bodies of the solar system, they can scratch the bolts with gloves as if they were in the 
space and they can try to drive a rover on a surface with very low friction. 

Presenter
Presentation Notes
In the last 3 years we have had five thousand visitors per year. In this video we are in the exhibition “Arte e Scienza in Piazza - Art and Science on the Square edition 2011." Riding a bike and dressed as an astronaut, children go for a walk in the solar system, then weighed on a planetary balance, they can find out their weight on the various celestial bodies of the solar system, they can scratch the bolts with gloves as if they were in the space and they can try to drive a rover on a surface with very low friction. Not a simple operation! Children may also travel inside the space station and take a tour in 3-dimention inside the planetarium.



Fun and engagements :
play with the astronaut

Exhibition ASIP 2012: Children play with Paolo Nespoli by simulating life and games on the 
space station without gravity. Nespoli played with a yo-yo, with the jump rope, shoot with the ball,
for an audience full of children. 

Presenter
Presentation Notes
 February 2012. Children play with Paolo Nespoli by simulating life and games on the space station without gravity. Nespoli played with a yo-yo, with the jump rope, shoot with the ball, for an audience full of children. All having fun and all curious to learn everything about the astronaut’s toy  and the difficulties of  working in space, without gravity .



PLANETARIUM AND EXHIBITS

The activities of the INAF OABO and Sofos take place in schools too, where we set up
a planetarium and a traveling exhibition
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Presentation Notes
The activities of the INAF Astronomical Observatory of Bologna and the association Sofos take place in schools too, where we set up a planetarium and a traveling exhibition. We have two digital planetarium domes, 4 and 6 meters in diameter, within which we see the sky and projecting documentaries and cartoons for different age groups. Each year we have contacted about 20 schools, for a total of over 100 classrooms, about 2500 students.
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CARTOONS

E.R. 2009. We run a 1 year project with the cooperation of the Emilia Romagna region.  We went to 
nine primary schools, one for each province. Using the planetarium and the laboratories, we  
provided scientific information to the children. Who, with the help of another association, used this 
information to create some videos. In this video: why Pluto was demoted to dwarf planet.
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Presentation Notes
Corecom 2009. We run a 1 year project with the cooperation of the Emilia Romagna region.  We went to nine primary schools, one for each province. Using the planetarium and the laboratories, we  provided scientific information to the children. Who, with the help of another association, used this information to create some videos.  This project resulted in the creation of  ​​9 videos, one for each school. Concepts of astronomy are explained from children to other children. In this video: why Pluto was demoted to dwarf planet.



EVALUATION
After an activity it is difficult to stop a kid for a test or for
questions

==> Also the evaluation  should be done in the form of game  

It is difficult to force children to compile a 
questionnaire. Therefore, the only way to have 
an evaluation is to invent a game with that verify 
how the concepts are understood and 
remembered. 

Test on the dimensions of planets. Name the celestial body which is larger 
and smaller than Earth? We had 95 % of right answers.
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Presentation Notes
The peculiarities of children reflect also in the evaluation of the activities: For the same reason, it is difficult to force children to compile a questionnaire. Therefore, the only way to have an evaluation is to invent a game with that verify how the concepts are understood and remembered. Make a question and associate the answers to different pictures. Cut the answers and glue them  on a poster.

 

Test on the dimensions of planets. Name the celestial body which is larger and smaller than Earth? We had 95 % of right answers.



EVALUATION
After an activity it is difficult to stop a kid for a test or for
questions

==> Also the evaluation  should be done in the form of game  

FATE OF STARS

Test on the fate of stars (blue massive became supernovae and Black hole ) Yellow stars 
less massive became Planetary nebulae 90 % of right answers.
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Test on the fate of stars (blue massive became supernovae and Black hole ) Yellow stars less massive became Planetary nebulae 90 % of right answers.



EVALUATION
After an activity it is difficult to stop a kid for a test or for
questions

==> Also the evaluation  should be done in the form of game  

Make a question and associate the answers to different pictures. Cut the 
answers and glue them on a poster.
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Presentation Notes
Cut the answers and glue them  on a table 
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www.bo.astro.it
www.sofosdivulgazionedellescienze.it
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