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2. Has the lesson plan tried in a classroom (Please write a brief)

This experience based on STEAM (Science, Technology, Engineering, the Arts and
Mathematics) methodologies was developed outside the classroom to be presented
at an international Science fair, where it won the 1st prize in the 11-14 years old
category. There are no classroom plans for this extracurricular activity, this one
being the first planning presentation.
3. The lesson plan
A. Introduction: Background information describing the key concepts in the lesson plan and which SDG they are
linked to.

Light Pollution is defined as a type of pollution caused by the excessive or obstructive
light/illumination created by us, contributing to an emptier and poorer world. A whole generation
could not have any idea of what a starry sky is, unable to internalize what a constellation is or even
identify the North Star or Ursa Major. One loses a cultural and anthropological heritage created by
previous civilizations, that allowed us to cross knowledge borders previously insurmountable (SDG
11).
This work focuses on the problem of light pollution, but in an approach intended to both young
people and adults, using a series of cartoons of the well-known TV series - The Simpsons - on light
pollution and related physical processes, demonstrating the effect of artificial light on our daily
lives. This environmental concern is portrayed in episode 16 of season 14 of The Simpsons, “ 'Scuse
Me While I Miss the Sky”, broadcast for the first time in 2003.
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In this episode, Lisa Simpson sees in astronomy a professional future and intends to explore the
sky. In this search she realized that she is not able to observe the night sky or the stars and realizes
that it is our artificial illumination that prevents her from exploring the sky. The polluting particles
in suspension in the atmosphere reflect and diffuse the light of the lamps, hiding the brightness of
the stars. There are cases where even the clouds reflect the light from the artificial lights removing
even more celestial magic. This research explores important physical phenomena on nature, optics
and propagation of light, while portraying in a unique way a very problematic real phenomenon
that many among us are unaware... In large extent this is an unavoidable fact just as it is also
mostly impossible to listening to crickets in the city or to live following the solar cycles. This
cartoon leads us to feel that this can be prevented by accepting that progress doesn’t isolate us
irremediably from nature. The right to an uncontaminated night sky, to enjoy the contemplation of
the firmament, must be considered as an inalienable right of Humanity, at the same level as the
rest of environmental, social and cultural rights, due to the impact on the development of all
people and also its repercussion on the conservation of biological diversity (SDG15).
According to Halpern, [2, pp. 7] The Simpsons presents a perfect ground for science education. The
objective is to use this episode as didactic-pedagogical material to aid in the process of teaching
and learning. This way, we call children and young people’s attention to the problem of light
pollution with this episode, in which sequential situations are explored, including environmental,
social, biological and physical processes involved in light pollution within large urban centres. It is
aimed at raising awareness to this problem linked to the excess of artificial light at night through
the visualization of the cartoon. It is the desire of the authors to stimulate cognitive processes in
which children and young people can understand and observe this present situation in everyday
life, becoming aware that the effect of artificial light withdraws the ability to observe the sky in all
its splendour, interfering with the environment.
If each lamp or projector were to reflect downward instead of upward (and to the sides) the
lighting of the area we want to illuminate would be better. In short: more light, with the same
lamp; or we could have the same brightness as before, but using a weaker lamp, with less power
consumption. It’s possible to do even better, using simultaneously a more efficient reflector and
more power efficient lamps, resulting in bigger savings. Multiplying this saving by hundreds of
thousands of lamps that, around the country, release inglorious light to where they shouldn’t, the
taxpayers will be able to draw their own conclusions. We’re talking about wasting hundreds of
millions of euros per year. Therefore, nothing insignificant. And we know that about 70% of
electrical expenses of each city are for public lighting.

B.

Age Group – Classes that it is suitable for (Age 6 to 9, Age 10 to 11, Age 12 to 14, Age 15 to 16 and Age 17 to 18)

Age 10 to 11, Age 12 to 14
C.

SDG
SDG 11

Objectives or Learning Outcome/s Select from the learning outcomes listed in the publication.
Learning Outcome
• Participates in the improvement of services
and systems as an active citizen by sharing
2

through various media and writing to
authorities.
• Promotes cultural and natural heritage
using different media.
• Installs systems and technologies that help
in sustainability – solar lighting and heating
systems, rainwater harvesting etc. • Protects
the natural environment of the city.
• Protects and promotes the importance of
biodiversity.

SDG 15

• Spends time in nature, visits nature parks,
sanctuaries.
• Greens spaces with local species.
• Reports on positive aspects of protecting
life on land.
• Supports businesses that respect and care
for the local biodiversity.
• Does not take plants and animals across
borders as per the Convention on
International Trade in Endangered Species
of Wild Fauna and Flora.

D. Time required to deliver the lesson plan.

50 minutes + 50 minutes + 90 minutes
E.

Resources Required to deliver the lesson plan (Material, equipment and reading resources)

The Simpsons episode 16 of season 14, “ 'Scuse Me While I Miss the Sky”,
(http://pixa.club/en/the-simpsons/season-14/epizod-16-scuse-me-while-i-miss-the-sky)








Notebook
Camera
LEDs
Electrical wires
Batteries or power bank
Cardboard boxes
Glue
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Scissors
Paperboard

F.

Activity – Steps or description of how the lesson plan will be conducted/facilitated by the teacher.

Parte I
See, learn and think
Watching the episode, this investigation will explore and let us know, about physical phenomena
in nature, optics and light propagation, portraying in a unique way a very real and problematic
issue that not everyone knows about… In Springfield, we can observe that the light given by some
lamps is incorrect, not illuminating only the area that needs to be illuminated. Each lamp or
projector should only reflect the light downward, not to the sides or upward, as it appears in
another sequence of this episode. It should be a concern for all of us to improve public lighting in
regards to the lit area, power adjustment and power consumption. In the most common case of
our traditional public lighting, the lamps have a glass that is not flat, causing the light to be
dispersed in this inadequate surface (not flat). However, it has a lower environmental impact.
(http://pixa.club/en/the-simpsons/season-14/epizod-16-scuse-me-while-i-miss-the-sky),

Change in animal behavior

Change in behavior due to sleep deprivation

After the episode.
Question the students about:
What is light pollution?
What can one observe in this episode?
What’s the influence of light pollution in animals? And in people?
Why is the lighting of cities necessary?
What can we do to remedy this situation?
Propose drawing solutions to fix the lighting in cities.
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For the teacher:
Light pollution is defined as a type of pollution caused by the excessive or obstructive light created
by humans, resulting in an emptier and poorer world. An entire generation no longer knows what a
starry sky looks like, unable to interiorize what is a constellation, nor identify Ursa Major (also
known as the Great Bear). One loses a cultural and anthropological heritage created by previous
civilizations that allowed us to cross formerly insurmountable borders.
Animals changed their natural behaviours and the Simpson family also suffers from sleep
deprivation. As light is a strong circadian rhythm synchronizer, constant exposure to bright light
(daylight or artificial light with intensity from 5000 to 10000 lux) can cause gastrointestinal,
cardiovascular, and even social-family dysfunction. This light stimulates the photoreceptor cells,
which keep the functioning of the organs of the body adjusted to perform their functions. As the
result of being exposed to the night lighting, the biological clock becomes unregulated, leading to a
disruption of some functions of our body. And this situation shows that brightening the night
changes behaviours and life cycles. Neuroscientist Tracy Bedrosian has discovered a relationship
between night light exposure and depression, circadian rhythm becomes unregulated, triggering
mood disorders, metabolic problems and certain types of cancer.
This excellent cartoon reveals the problem of light pollution and everything that is lost with it. It let
us know the world of astronomy and to appreciate the knowledge of the stars. This episode was
also nominated for the Environmental Media Award for Best Television Comedy Episode. Director
Steven Dean Moore won an Annie Award for Best Animated Cartoon for TV.
Cartoons are present in the children’s daily life and besides bringing knowledge and fun, they
translate different ways of seeing the world. Nowadays, with the diversity of cartoons on
television, children are educated by them even before they are literate. Thus, it is important for
the school to follow this form of literacy, optimizing it as a learning resource.
Compared to other types of pollution, light pollution is one of the most easily repairable. The
correct illumination is the one that focuses on the area that interests lighting . If each lamp or
projector reflects the light downward, it will not disperse to the sides and upward, improving the
illumination of the area, as well as the use of less power and lower power consumption, protecting
the living species and the Defense of the Night Sky and the Right to the Light of the Stars.
The result of this approach has shown that the cartoon provides extremely productive learning and
enjoyable moments for children, young people and adults as well, making the pedagogical practice
motivating and mobilizing for learners to build their knowledge and understanding of the world
around them.
Parte II
Explore
The students make a photographic and geographical study of different lighting systems of the
streets and public spaces. From there, they will be able to compare these systems with the lighting
in Springfield, revealing one or more problematic situations.
For example:
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Poorly designed street lamps (Springfield vs Braga-Portugal)

More efficient public lighting (Springfield vs Braga-Portugal)
If each lamp or projector were to reflect downward instead of upward (and to the sides) the
lighting of the area we want to illuminate would be better. In short: more light, with the same
lamp; or we could have the same brightness as before, but using a weaker lamp, with less power
consumption. It’s possible to do even better, using simultaneously a more efficient reflector and
more power efficient lamps, resulting in bigger savings. Multiplying this saving by hundreds of
thousands of lamps that, around the country, release inglorious light to where they shouldn’t, the
taxpayers will be able to draw their own conclusions. We’re talking about wasting hundreds of
millions of euros per year. Therefore, nothing insignificant. And we know that about 70% of
electrical expenses of each city are for public lighting.

Part III
Build a model and communicate
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It’s proposed the making of a poster that will allow everyone to understand and be aware of this
topic.
Looking at exploring solutions to minimize this problem, through a model that will show how light
behaves in different public lighting situations. Painting the interior of 3 cardboard boxes black (e.g:
paper sheet boxes). Create three types of public lighting (one bad, one acceptable, one good).

The models should use an LED lamp of the same intensity, but in different structures. On the 3rd
model, which recreates an optimized solution, the students must recognize a solution that’s easy
to adapt to the current structures. The correct lighting is the one in which only the area where light
is needed is lit. Each light or projector should only reflect light downward, not to the sides or
upward. This way, the lighting of the area is improved with less power consumption.

Example for the models
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Part IV
Contacting the community
Contacting the local government about what affects the light pollution levels, with pictures and
mapping of the places. A video could be made, or a letter, to explain the effects of light pollution
and possible option to fix it.
Citizens need to assert themselves and the cities need to choose proper lighting equipment. And
they don’t need to look too hard. The makers and suppliers already have models made specifically
to minimize light pollution, with efficient lighting (less consumption). It’s just a matter of choosing
in the catalogs of urban lighting companies. The problem is the will to choose those models of
lights and lamp posts instead of the bad models, and that’s where the education of the public
shows up.

G.

Evaluation and Assessment – How achievements of Outcomes both in short term and long term will be
evaluated after the lesson is delivered?

Short termThe students check the effects of pollution relative to the observation of the stars and the
disturbance in the animals’ life cycle and in human sleep quality.
Value the importance of the starry sky as a right for all.
Awareness campaigns against light pollution.
Participates in the improvement of services and systems as an active citizen by sharing through
various media and writing to authorities

Long term Changing/adapting public lighting currently in the city.
Reducing the intensity of city lights.
Changing the urban furniture placed in the city.
Installs systems and technologies that help in sustainability.
Protects the natural environment of the city, which leads to an increase in nocturnal species.
Reducing electricity consumption.
Protects and promotes the importance of biodiversity
H. Suggestions of variation or further reading of the lesson plan
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