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HE explanation of weather processes and of atmospheric phenomena usually requires

some basic knowledge of physics. Therefore these subjects cannot be discussed in the
class-room until the later vears of secondary school. Nevertheless pupils alrcady show an
interest in the weather when they are much younger, as they know clouds, wind., rain and
rainbows from evervday life. In my opinion pupils should be stimulated o explore the
evervday life aspects of atmospheric phenomena long belore they are able 1o grasp the
physical principles. Some possible activitics in meteorology lessons for pupils aged 13 13
have been discussed clsewhere (Floor 1983). In this paper an example of lessons on an
atmospheric phenomenon for even vounger pupils will be desertbed. The subject was the
rainbow and 1t was treated at primary schools where pupils were in the age of 10-12. The
purpose of the lessons was 10 increase the pupils” enthusiasm for raimbows and. more
ecenerally. for the beautiful phenomena that can be observed in the open air. The lessons
were also meant as anexercise in making caretful observations. The physical explanation, of
course. was bevond the scope of these primary school lessons,

The design of the lessons on the rainbow can be summarised as follows, First cach of
the pupils made o drawing (or a painting) that showed, among other things. 4 rainbow.
Together with the class Tlooked at the drawings. In doing that we noticed that the rainbows
on the druwings were different from cach other in several aspects. T eontinued by showing
some slides (or photographs) of rainbows, paving special attention 1o the differences noted
before. At the end of the lessons we drew some conctusions on the real appearance of the
rammbow.

DR AWINGS

“Make a drawing or a painting showing a rainbow.” This instruction should do to get a
wonderul collection of rainbow drawings. More should not be said. except for asking for
the location and time of the drawings. if they can be given. Pupils enjoy executing the task
and very interesting paintings and drawings result. [n addition the teacher can see from the
pupiis” work what they know about rainbows already. All pupils in my classes had seen a
rainbow before and atl could fulfil the instruction. 1 eollected the drawings and took them
home to check them against a list of rainbow characteristics. The same hist was used later on
in the class-room discussions on rainbow features.

These are the characteristics listed:

* This article was first published in J. M. Walker (Ed.) Weather education. Proceedings of the First
[nternational Conference on School and Popular Meteorological Education. Roval Meteorological
Society. Bracknell. pp. 133138,
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[. The shape: a bow, s0 a part of a circle. This charactenstic is known to all children
and can be found on every drawing.

2. The wealth of colours: the most well known of all characteristics and also to be
tound on cach drawing.

3. The number of colours. what colours: now differences between the drawings can be
noticed. The number of colonrs usually ranges from three o eight. This, of course. is a very
dilficult point. Perhaps you heard about the seven colours of the rainbow, but is this
rtumbier teal? Rainbows in advertisements often show six colours or less: on medieval
paintings rainbows have only two or three colours. Some pupils have black lines between
the colour-bands of the rambow. Is black onc of the colours?

4. The order of the colours: here different drawings show also different results.
Besides. itis notalways casy to compare the order of four colours on one drawing with the
seqquence of eight colours on another one. In this case. however, itis possible for instance 1o
notice that both rainbows have (o1 have not} a red outer rim.

5. Rain. dark skies or a dark raincloud cin be seen on some drawings, but are missing
on others.

6. The sun appears on quite i ot of drawings. Sometimes the sun is somewhat inside
the rainbow, nextitis outside it, often m a corner of the sheet of paper, On other drawings
the sun is missing. Has the sun nothing to do with a rainbow? Has it been forgotten? Or is it
Just sitting outside the ficld of view of the artist?

7. How big is the rainbow? Some pupils draw a very small bow that fits casily in the
picce of paper they use. Others draw a larpe how that requires a wide ficld of view,

8. How far awiy is the rainbow? This also can be seen to vary from one drawing 1o
another. On some oceasions the bow starts at or beyond the horizon. In others it is much
ncarer than the horizon and stands, for instance, between the artist and a house or i tree on
the drawing.

Y. Miscellancous: sometimes the drawings show other things that can be discussed,
like the treasure at the foot of the rainbow, holiday landscapes or short pocras.,

CLASS-ROOM BISCUISSION

The characteristics of the rainbow that were mentioned above were o guide for the
class-room discussion. When looking at the drawings at home 1 noted the names of the
pupils that had accentuated a special feature of the rainbow. Besides, I used the notes on
location and time of occurrence that some pupils had added to their work. Examples of
these notes are: 1t rains and the sun is shining™ or A summer cvening™. The purpose of
the discussions with the pupils was 1o make them discover some rules that are valid for
riainbows. For example. there alwavs appear to be some children who know that a rainbow
is visible only with the sunin the back. Also some pupils have seen the rainbow colours, for
instance in an aguarium in the same order as in the real rainbow. 1 one asks, some pupils
tell that they have seen a rainbow in a garden sprinkler. a fountain or in waterfalls, They
therefore can agree il you conclude that “rain is not necessary 1o create a rainbow., but that
any source of water droplets will do. The cluss-room discussion also serves to make the
pupils acquainted with the pointsin the list of characteristics that will be used when looking
at the shdes.

THE RAINBOW [N THE CLASS-ROOM

We would prefer, of course. 1o have a real rainbow in the class-room. 10 he able 1o
compare it with our drawings and 1o decide which deawing corresponds best 10w real
ridnbow, But. as this is impossible, we use photographs or slides of rainbows.

1. The shape of the rainbow on the slides can be scen immediately to he a part ol a
circle. {(However, be careful, do not take measurements, ax photogriphic perspective may
cause distortions of the pure cirele.)

2. The wealth of colours can casily be seen on any colour slide, exeept for some special
cases (red ruinbow. fog-bow. lunar rainbow: see Boyer 1959, Gireenler 1980, Humphreys
1964, Minnaert 1954),
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3. How many colours? What colours? This is a difficult topic. Il is scen immediately
that different colours can be discerned much casier on the drawings than on slides. In the
latter, the colours gradually fade into cach other (and they are never separated by black
Jines. as on some drawings). Sometimes it cannot be seen if there is some “orange” between
the 'red” and the “yellow’. Besides. in some photographs the hlue” and the “vielet” can casily
he seen. whilst on others they seem to be missing. At the inner side. sometimes super-
aumerary bows can be seen, reiterations of colours, usually n pink or green WrguOise
tinge. The only conclusion we can draw from the slides on the number of colours in the bow
is that there is no fixed nurber.

4. The erder of the colours is the same as the order of the colours of the spectrum. (17
we explain the spectrum as the colours of the rainbow, then a circular argument resulis)y 1
there are supernumerary bows then it is difficull o define the order ol colours. as some
reiterations oceur.,

5. Rain cannot casily be seen on photographs of the rainbow. but dark skics or a
cumulenimbus dloud usdally can he seen very elearly. 'The contrast of the photograph is
Hest when the rainbow has a back ground of dark sky.

6. The sun neser appears on rainbow slides. The photographer always had the sun in
the Back. Sometimes this can be seen from the shadows on the photographs they point o
the centre of the rainhow aircle.

7. The size of the rainbuw can only be seen on slides taken with a superwide-angle lens
or it fisheeve lens. Inother words, the ficld of view must be extra large. The size ofthe bow is
usually expressed in degrees of are. As the diameter of the bow is about 84 degrees. its size
al low sun equals nearly a quarter of the hogizon. Theretore we canmot place more than four
rainbows at the horizon. Keeping this in mind, guite a few of the rainbows on the drawings
of the pupils must be judged 100 smalt.

2. At what distance is the rainbow? This guestion cannot be answered uniformly. The
rainbow is seen insunlit Gilling rain. if the observer stands in the fight position. 1 the rain is
near. then the rainbow can he coneluded w be nearby too. I the rain is at a great distance,
then the same i< true for the rainbow. T fact, the rainbow is not at a fixed place. but is
everywhere in the dircction where we see ity provided that there are sunkit raindrops.
Sometimes some remarks can pe made on the distance of the rainbows when studying the
slides. This is the case if there is a building or another objeet on the photograph in front of
which the rainbow can be seen. The part of the rainbow with the object as abackground can
then be seen 1o be less bright than other parts, where more dropiets contribute ta its
brightness.

9 Some <lides of the rainbow show that the rainbow phenomenon is more than just
one colourful brisht how., Besides the primary bow the complete phenomenon consists of a
secondary bow und a characteristic dark arca (Alexander’s dark band) in between the two
{sec references for detailed description).

The primary how is a half-cirele when the sun is at the horizon. When the sun's
clevation inereases. the rainbow sinks. At higher solar clevations (more than 42 degrees)
the (primary ) bow even disappears below the horizon. At moderate latitudes high solar
elevations oceur mainly in summmertime just around noon. From the notes the pupils give
with their drawings mavhe it can be concluded that there are no rainbows around that e
of the dayv. Tor the rest, the oceursence of the Tainbow is not restricted 1o the summer
season — 1t can be seen all year long.

CONCLUSION

The drawings of pupils, their notes on the drawings together with slides or photo-
graphs of rainhows provide very useful material 1o give some lessons on the riinbow for
pupils aged 10-12for instance following the guidelines given in this paper.
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