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GOSTEAM Hands-on Activity Template (Informal)

Title:

‘ Light paintings

Short Description (Max 500 words):

empowering participants' spatial thinking and skills.

Light paintings represent a kind of edutainment very usual in contexts of informal
education like science centres where they are a canonized proposal that falls
within that group of activities defined as “thinkering”. Apart from the playful and
engaging aspect that makes the light paintings usable for audiences of any age,
and therefore also for high school students (from 9th to 13th grade), their
educational peculiarities make this type of activity particularly effective in

Keywords (Up to 5):

Space perception;
Two and three dimensional space;

Information about the Implementation

9-12 12-15 15-18

Age and language of the students:

Language: I:I

Number of Lessons — Duration (per lesson):

18+

Number of Lessons: | 1 | Duration per Lesson: 45’

Subjects:

For which subject(s) the activity is usable, is it an interdisciplinary activity?

Science |:|

The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which reflect the views only of the authors,

and the Commission cannot be held responsible for any use which may be made of the information contained therein.
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Physics Chemistry | | Biology [ | Geosciences [ | Environmental [ | other [ |
Technology [ |
Engineering | |
Arts
Mathematics

Information about the Scenario

Curriculum and country:

Link to the curriculum of the current activity:

Country: ’ | Class: | | Grade:

Topic:

Objectives (Max 100 words):

Description of the learning objectives
The main objectives of this scenario is to stimulate the participant student to conceive the space in
an analytic way. This objective could be achieved for two main reasons:

1. The participant doesn’t percept the image he his progressively drawing in the

contrary of what happen when he draws on a paper sheet. Hence he need to
previously elaborate a better defined idea of the subject he would like to draw and of
the elements composing it;

2. Moreover, the participant acts and draws in a three-dimensional space while the final
result will be a two-dimensional picture where the drawn subjects will be
automatically represented in the respect of the criteria of the perspective.
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Materials (Max 100 words):

Which resources and materials (software, hardware) are needed?

A camera that allows you to set long exposure times (30 s - 1 minute);

A camera tripod (or just a small table or a something similar where rest the camera);

Point light sources such as LED flashlights and the like of different colors that can possibly be
activated by simply pressing a button;

A darkened environment;

A computer to show an introductory presentation to the activity;

A Power Point presentation introducing the history and the significant issues of this activity

Spatial concepts, skills and abilities:
Which spatial concepts and skills are covered by the activity?

Spatial concepts:
Primitives: Identity/Name l:l Location l:l Space/Time
Simple: Distance Direction |:| Connectivity l:l Movement D
Boundary |:| Shape/Area Adjacency I:l
Difficult: Overlay |:| Buffer |:| Topology I:l Coordinate D
Map |:| Scale |:| Shortest Path I:l Navigation D
Surface |:| Slope/Gradient |:| Aspect I:l Contour D

Complex: Interpolation |:| Map Projection |:| Spatial Dependency I:l

Other:
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Spatial skills:

I:l Map literacy
|:| Navigation/orientation

Estimating distances and directions

Recognizing and understanding patterns/Understand and identify models of spatial
organization

|:| Select an ideal location based on the given spatial features

Visualization

|:| Understand and identify spatial correlations/ dependencies

|:| Categorize spatial entities/ geographic features and identify hierarchies
I:I Compare spatial entities and draw analogies among them

I:I Identify/determine connections/relations

|:| Understanding scale in space and time

I:l Delineation of spatial regions/ zones based on given features/ properties

Short Description

Navigation/orientation: Finding one’s way in unfamiliar environments, interpreting and
giving walking and driving directions.

Estimating distances and directions: Measure paths, weighted distances, angles.

Map literacy: Using, interpreting/understanding, learning from, and communicating
acquired spatial knowledge from maps, comprehension of geographic features represented
as points, lines, or polygons.

Recognizing and understanding patterns/Understand and identify models of spatial
organization. Delineation of spatial regions/zones based on given features/properties:
Regionalization processes, pattern recognition and clustering identification in the 2d and/or
the 3d world.

Select an ideal location based on the given spatial features: Single or multi-criteria siting and
optimal areas identification.

Visualization: Visualizing spatial entities from written/oral verbal descriptions, from their 2d
or graphical representations or through mental transformations; such as axis rotation or
perspective taking.

Understand and identify spatial correlations/ dependencies: The ability to realize, identify
and explain patterns, clusters and relevant spatial dependencies.

Categorize spatial entities/geographic features and identify hierarchies: Identify the
hierarchical form of data and gradients between spatial entities.
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Compare spatial entities and draw analogies among them: Calculate and compare different
geometric objects’ shapes, area and, boundaries.

Identify/determine connections/relations: The ability to identify links and common
characteristics among spatial entities and between humans and spatial entities.
Understanding scale in space and time: The understanding of changes/transitions through
space and time for different spatio-temporal scales.
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Geospatial concepts and spatial abilities documentation (see Section 3.2):
http://www.gosteam.eu/wp-content/uploads/2021/05/GOSTEAM 101 Al final.pdf

Description of the activity in detail

Educational Purpose:
This item is focused on the specific topic addressed in the activity
Cross-cutting objectives:

This item describes cross-cutting information and skills the beneficiaries could acquire
attending the activity

Previous knowledge of the participants:

This item summarizes the knowledge that participants should have to make the most of the
activity and which are usually communicated in advance to the reference teacher

Tools and materials:

This item summarizes the tools and materials needed to implement the activity allowing each
participant to operate. These tools and materials could be: laboratory tools, every day,
materials, networked computers, open-source software.

Abstract, description:

The explainer starts the activity using a Power Point presentation showing some
examples of light paintings. He asks the participants if the pictures he is showing are
drawings or photographs. If nobody of them already knows, they will be a bit
perplexed and nobody will be able to give a clear response.

To let the participants guess how have been realized the images, the explainer will
give them some LED flashlights.

The presentation will go on showing some other particularly significant pictures. In
particular, some pictures showing that light paintings are made in a real three-
dimensional space so, if the subjects are drawn at different distances from the
camera, the proportional dimensions of the drawn objects are automatically
returned in the two-dimensional image obtained. Unlike what happens when making
a drawing on paper, in which case it is the draftsman who has to represent the
dimensions of the objects in relation to their distance from the point of view.

The presentation will show also some different pictures in which also the exposure
time, the environmental light or the shape and the intensity of the light sources
affect the final results.

The presentation then traces the history of this particular photographic technique.

On 1948 the American photographer Mili Gjon from the magazine Life met the
Spanish artist Pablo Picasso and proposed him to realize some light paintings. After
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http://www.gosteam.eu/wp-content/uploads/2021/05/GOSTEAM_IO1_A1_final.pdf

some first attempts, Picasso was glad by this experience so that he meet Gjon in his
home in southern France more times in the following years realizing progressively
more sophisticated “paintings”.

On the web are available pictures of the light paintings made by Picasso and Gjon to
be used for our presentation .

In particular, some of them could let the participants make some interesting
observations: in some cases is evident the drawings made by Picasso develop on a
spherical and not flat surface as happens when drawing on a sheet of paper. This

happens because in a three-dimensional space the artist's arm works like the rod of
a compass.

Other images, on the other hand, highlight the difficulty even of a great artist like
Picasso in closing the contours of the images he is creating. This happens because
the designer does not perceive the drawing that he is progressively creating, as
happens instead when drawing on a sheet of paper. This aspect of the experience
strongly tests the skills in spatial imagination of the participants.
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The final slides of the presentation will show some examples of pictures showing
peculiar features, like for instance:
e light paintings drawn in a completely or partially darkened place;
e light paintings involving also peoples or real objects as subjects (of course
such kinds of pictures could be made only in a partially darkened place);

e light paintings made outdoors in the twilight light (this type of images will
highlight the phenomenon of the accumulation of light on the camera sensor
during long exposures).
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The explainer will encourage participants to take inspiration from these images to
start designing their own light painting that they will soon be creating.

Proceedings, description:

The explainer will then illustrate to the participants how to carry out the experience:

He will establish an equal exposure time for each photograph (in our experience a
time of 30 - 45 seconds is fine);

He will darken the environment in which you are working (it is advisable for the
explainer to investigate the lighting system in advance and experiment with the
different possible darkening conditions to understand which are the most suitable
for realizing the experience);

Participants will draw their own light painting in turn. Since the duration of this
depends both on the exposure time decided and on the processing time of the
image, the temporarily inactive participants will design their own light painting and
will eventually agree with their classmates to create more or less complex in
collaboration with each other.

Once all the participants have made their own light painting, the explainer will
collect and project them on a large screen. The final screening will be the starting
point to discuss issues relating to the arrangement of space in the various images.

Sustainable contact

Luigi Cerri, cerri@cittadellascienza.it

References (if any):
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Assessment (if any):
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