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Books on astronomy [1-3] and space flights [4], that could be a first approach to teaching science at early, even pre- s . E
scholar age, can be divided into two groups. They represent: 1) pure phenomenology, i.e. series of nice pictures usually What do we need a calendar for?
from NASA, 2) dogmatic ways of teaching — “Copernicus says that this is Earth which rotates, so Sun does not rise any T;ﬁﬁ?{%ﬂ;%ﬁ;;{% fﬁlﬂ%t e |
more!”. Non of these ways: 1) stimulates interest, either 2) transmits some notions useful for “man-in-the-street”, 1.e. i o b e 1k cany, ik o ety srossiord e RIS - T :
for the adult life. B S5 5= Tﬁ“ﬁ“ﬁ?mmﬂ#mm
We propose a constructivistic way of introducing (not teaching) astronomy as one of the first subjects in Sciences: this Al iamis = g%jﬁmh Tl Rt e il uch 1Yoy s

We all cam see ihai in winter days

was the constant movement of heavens that inspired first astronomers in Babylonia (probably around 1000 BC) to e st o ok v The Jlian calendar

know thar winier s comang ifwe  aoe sill standing in England and they are called Sionchen- For ibousanids of vesrs the calendar was knosm only by seec-

complete a catalogue of best visible stars (Mul.Apin). We follow this way; instead of declaring “on the sky you see ke day s omeor 1o 1 kS0 o ey of € e A 16 mlromce it gnid o cint Rome, Jofivs Cesr,pociied s colendos cons-
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StaI'S, planetS and COIIlﬁtS” We Say ”Lay down OIl a blanket (not to take Cold) ln Summer Somewhere upon a lake [not On exagl mamenl i appons i wo wland, in Mesopatamia fewrrently Iragy peophs built g alterrasely, Only July dnd Augoss, alilomgh ey an: riggha nexn

did mot hive & calenclsr, Five o epchy mher, hioch have 31 days, a1 the cxpense of 1he less oy Copernicus, o84, Irnsrned
bl years ago people ar- B lucky, codd Febroary, which has eoly I8 days vand that it warukl be cnough if eve-

the seaside because we need points of reference and not in mountains as we need to see the horizon], look and dream”. g0 s f g sons s Cesrs ot v, bmevs, St S o Db s 10 3k

in acircle inonder w remember In oorcder fovr the beginning of speing ie abwsays @l onthe same yeas. The charge was ordained

This is because in any (not only constructivistic) discovery, the first is always a real-world observation. et e S Tty o o e 2 et s Wl e o ey X101 o

............. i why we call the pew calenidag
; Crregorian. That cvent teak place
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The Moon — Earth’s faithful companion | e lees e s . - -
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casmic balonce, Several times. The shapes that ciused all the fuss 400 years ago are in fact - Earnh, > we have an impression that the The 24 hours constitute one full day and night cycle. EQUATOR

a year our satellite seems bipger U Braces of 2 giant bombsirdment of the Moo by hage me- % whole sky moves over our heads, If the stick is standing still on the pole and its shadow

= i [t ik 1% eloser 1o us then. rearibes at the beginning of its existence. One of the higgest itis just an illusion. It is the same moves clockwise, it means that Earth spins in the opposite

The distance berween the Moon and most visible craters on the Moon is called Copernicus. kind of illusion we will have direction. We sometimes say that our planet spins from
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Fig. 2 Little astronomer, pages 36-37 from the guide Fig. 3 Little astronomer, pages 22-23 from the guide & 0T

Interactive teaching The birth and death of at

Keeping attention of some 200 kids for 60 minutes requires a vivid narration, with a cognitive goal H ow are stars bom? How do they die?

. . . . . . . . Their birth and death are magnificent
promised (“where has Voyager arrived to?”) and interlaced with interesting experiments. Using cosmic phenomena. It s difficul

multimedia (starting rockets, a hammer falling on the Moon, kangaroo jumping instead of walking by fus for 3 very lng tine— fions oF L

to observe them, however, becavse stars
By contrast, they die within just a few months:

Apollo astronauts, travel of Voyager), involving young “students”, but firmly controlling the pace to Wernavarknow st (615 acha o torpmm e

Where stars are born

arrlve tO the COHCIUSIOH - 1S the key for the Succes S . The birth of a star is a very long is a colorful “cloud” in the constellation of Orion, slightly
. . . . . . process. In outer space cold ga- below its “bel.” It is easy to find it in the sky in winter. The Such beautiful nebula are the remains after star explosions.
Children after lessons insist for weeks on internet asking questions on stars, Solar System, black holes, ses (progea, belimm, cxypes). o and bus-vilet ool ofthe clowd coes from it hyiro- The death of a star
. . . . merge and form much bigger gen, the green color — from oxygen. The cloud contains eno- The way stars die depends on their mass. Objects which are Kepler in 1604. Since then super-
ﬂlghts tO Other gal axices. A Contlnuous demand fOI' ncw les SOns from dlfferent SChO OIS (and fragments over millions of years.  ugh gas to make two thousand Suns. Although the cloud is smaller and lighter than the Sun end their lives as so called novae have not been detected
When such a lump grows big not very big by cosmic standards — just 25 light years wide — red dwarfs. They shrink and their light s a thousand times in our galaxy. In 400 years Betel-
foundations fOI‘ Children educ ation) is the best evaluation enough, its temperature and astronomers have identified as many as 700 young stars in fainter than the Sun’s. There are many such stars in the geuse will probably explode. The
* pressure inside rise. At some po-  il. The youngest objects are only a few thousand years old. Milky Way. The life of a red dwarf lasts tens of billions remnants left after the explosion
int hydrogen turns into helium, of years, but they are too faint to see them with a naked might give rise 1o a new star or
A lot of energy is produced in The short life of giants eye. Proxima Centauri, a star lying closest to Earth, is such even an entire solar system. They
o o ° ° the process and the temperature It seems that in our galaxy there are no stars heavier than a type of star. Very big stars that are much more massive might also dissipate in space
COHStl’llCthlSth reqUIrementS increases 1o millions of degrees: 100 Sun’s masses. A few really big stars reside in the con- than the Sun die in a truly spectacular way. Swollen and or collapse and form an entirely
. . . . . . . R R R the gas ball “takes lire” and stellation of Orion. The biggest star of the three stars in burnt on the outside, still very hot inside, they explode black star, swirling rapidly and
Itlnerary (Walklng—llke) SCENarios arec bas ed On series Of experlments that Constltute a dldaCtlc al narratlon: changes into a star. Alnitak has a mass equal to 30 Sun’s masses, the other in hundreds of colors as supernovae — visible even during sending radio signals into space.
Today there are many places two — 15 Sun’s masses each. The smaller stars are younger the day. Such cosmic explosions were observed by Chinese
like pearls aligned in a necklace. Three other ,,inter” are needed: inter-active, inter-disciplinary (to auesioce sommegeonn:  (onii-wotaiies o M iiBorrypes Tie o sscamosporn i 004 e oy e Donlh strosomsr Koy worde
’ ’? ' ? into being. One of these places the star, the shorter it lives. Blue super-giants, with masses Tycho Brahe in 1572 and German astronomer Johannes red dwarf, supernova

-------------

meet interest of different pupils) and inter-esting, obviously. " WORTHKNONING ¢ N e TR s Mot
. . . . . . . . . observationsbytheHubbleSpace | (emperatures are enormous, much higher than in the Sun’s suranda illlon years
Further, narration needs to fulfil three functions: ludic (to make physics fun), didactical (to deliver well | Topehmatdenbadasnany | o ey and he fcl s g0 oS wasa da o . .

30 times bigger than the mass of the Sun, live no longer

. . ex o o . . o e . _:s'iri(::whujwhmapartf:;m runs out. The star cools down on the surface, its color efgae nupace taduy It she- s

defined notions, abilities and social competences) and scientific (to leave students with some un- | s hcns mourcosan. . changes from blue (0 red,and it usually swells i the pro- o W mpteae o, oo " paretary "
. . . . . o cess. [t is still shining, but it can explode at any time. it will smolder weakly. _ glant e

answered questions). For example, the didactical transmission can be ,the state of absence of gravity — SR a—

1s not the lack of the gravitational field but the state of the free fall”; the social competence, after 72 73
showing a pupet falling in the absence of gravity, can be: ,, never try the free fall, you could become a :
scrambled egg. The best walking on Moon is the kangaroo jumping — try it at gymnastics, and so on. Fig. 4 Little astronomer, pages 72 - 73 from the guide

Conclusions

In spite of (thanks to?) numerous books and internet images, children at early years of primary school are e =z E—————
keen on listening on astronomy and space flights. Several thousands of pupils all over Poland L el st
followed our 1nteractive lessons and the demand 1is still rising. Also the book 1s selling well.

the eclipse, in order to see the star’s planet. Partial eclipses,
which happen when a planet passes in front of its star, are an Is there life outsi

e aﬁmrm indication of the existence of planets. Another method is simi- I the solar system Earth
e e lar to the one Herschel used for studying double stars — the po-  neighbors are Venus and
i SRRt Otitng putaars. sition of the star changes, as if it was moving around ancther  Both have similar sizes
. N star. If this “orbiting” is not too big, the star may be accompa- spheres — the one aro
Nsimander%lmmn of radio waves, the kind of life we know on Earth cannot nied by a planet. Even if we do not see the movement of the very thin and the one
The first extrasolar planet was exist on these planets. star, but its color changes periodically, we know that the is 100 thick. That is why tf
discovered by a Polish radio star is certainly moving. :
astronomer working in the Uni- Planets around suns
ted States, Aleksander Wolsz- The first planets moving around “an ordinary” star were More and more planets
czan. The discovery took place discovered by two astronomers from Switzerland, Michel 51Pegasi is one the stars that lie close to us (apart from Vega,
in the 1990s. Wolszczan studied Mayor and Didier Queloz. They chose 51Pegasi in the con- Sirius, Altair). The object lying closest to Earth is alfa-Cen-
a pulsar named PSR B1257+12 stellation of Perseus, 51 light years from Earth. The star tauri. And there are planets there too! The alfa-Centauri sys-
and he noticed that the pulsar’s is very similar to our Sun in terms of age, size and brightness. tem comprises three stars: two of them are similar to the Sun s
radiation slightly weakens from The astronomers noticed that it sort of came close 10 us every and one is smaller and less bright. In 2012 a planet was disco-
time to time. That resembled the four days, and then it receded again. It looked like orbiting vered near one of the stars. 18 similar
eclipses of Algol - the “demon’s an invisible object. It turned out that there was a planet with )

head” that we have become fami-  a mass equal to half of Jupiter’s mass, located very close

liar with before. Yet in the vicini-  to the star. That is why the orbiting period is very short, NOW A TASK FOR YOU:

ty of PSR-B1257 there was no lasting just four days. Imagine how the sky ona planet orbl-
other star. Wolszczan concluded ting a double star —a blue glant and
that two or even three planets How to discover planets. ared dwarf - might look and try to
must be orbiting the pulsar. The simplest way would be to find them by looking AURApEEIR ot Mimkiodac st
However, since a neutron star through telescopes. However, that is very

sends enormous amounts difficult because stars are as bright as the Sun %o

Fig. 5 Little astronomer, pages 96-97 from the guide
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