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GOSTEAM Hands-on Activity Template (Informal)

Title:

‘ The map of the island

Short Description (Max 500 words):

This scenario relates to that on “Topographic Profiles” and is aimed to the classes of the first years
of high school (9" to 10" degree). Participants reconstruct the three-dimensional model of an
island using every day materials starting from the representation of the island itself on a
topographic map. The activity aims precisely at enhancing the spatial skills of pupils by promoting
and, in particular, that of interpreting the morphology of a territory represented on a topographic

map

Keywords (Up to 5):

Morphology, contour lines, slope
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Age and language of the students:

Language:

Number of Lessons — Duration (per lesson):

Number of Lessons:

Subjects:

| Duration per Lesson:

15-18 18+

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

Science |:|

Physics I:l Chemistry I:I Biology I:I Geosciences Environmental I:l Other I_l

Technology [ |
Engineering | |
Arts []
Mathematics

Information about the Scenario

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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Curriculum and country:

Link to the curriculum of the current activity:

Country: | | Class: | | Grade:

Topic: ’ ‘

Objectives (Max 100 words):

Description of the learning objectives
This scenario aims to facilitate the understanding of the topographic representation of a certain
territory for pupils of the first years of high school (9" — 10" degree).

Materials (Max 100 words):

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

A topographic map in 1: 10.000 scale showing a rather limited territory and with a characteristic
morphology (in this specific case we used a topographic map of Nisida, a small volcanic island near
Naples);

1 mm thick polystyrene sheets (the type used to cover damp walls in houses. They can be found
easily in hardware stores);

Photocopies of the individual contour lines that define the morphology of the territory in question;
Toothpicks or paper clips to cut the contours of the contour lines on the polystyrene sheets;

Vinyl glue.

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

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

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

Other: ‘
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Spatial skills:

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.

Compare spatial entities and draw analogies among them: Calculate and compare different
geometric objects’ shapes, area and, boundaries.
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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 scenario is aimed to make the participants able to better interpret topographic maps
and more familiar with this traditional way to represent a territory.

Cross-cutting objectives:
Realizing a real model the participants in this scenario can better understand the
mathematical criteria that are the basis of a way of representing a territory on a map.

Previous knowledge of the participants:
The basic notions of mathematics and drawing acquired by pupils during secondary school
allow them to participate in this scenario.

Tools and materials:

A topographic map in 1: 10.000 scale showing a rather limited territory and with a
characteristic morphology (in this specific case we used a topographic map of Nisida, a small
volcanic island near Naples);

1 mm thick polystyrene sheets (the type used to cover damp walls in houses. They can be
found easily in hardware stores);

Photocopies of the individual contour lines that define the morphology of the territory in
question;

Toothpicks or paper clips to cut the contours of the contour lines on the polystyrene sheets;
Vinyl glue.

Abstract, description:

Proceedings, description:

In the initial phase of the scenario, the conductor hands the topographic maps to the
participants inviting them to observe and try to interpret the morphology maps represent.
He then illustrates to the participants the meaning of the graphic elements that characterize
the map and, in particular, of the contour lines that define the morphology of the represented
territories.

Another important issue is the scale of the map, so the explainer after he will have explained
this concept and the mathematical procedures to convert the lengths on the map to the real
ones and vice-versa, he will list the most usual scale ratios used on topographic maps.

Then the conductor will provide each participant with a photocopy reproducing just one
contour line from the topographic map (in our case just eleven contour lines define the whole
territory, so the ideal number of participants is 11 or 22, but also a different number works
considering the same person could cut more than one contour line).

Each participant should place the photocopy on a polystyrene sheet of the appropriate size,
and puncture the contour line crossing both the photocopy and the polystyrene sheet. Once
the operation is completed, a die-cut will be obtained on the polystyrene sheet that will allow
you to detach the portion to be used from the rest.
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http://www.gosteam.eu/wp-content/uploads/2021/05/GOSTEAM_IO1_A1_final.pdf

It is important that two corresponding reference points are marked within each contour line
in order to subsequently overlap the pieces of polystyrene sheet correctly.

Once the participants have finished this operation, they will superimpose the polystyrene
portions on each other in progressive order from the lowest to the highest level. Two
toothpicks arranged vertically in correspondence with the two reference points will allow
the portions to be overlapped correctly, so as to reproduce the real morphology of the
territory represented on the topographic map.
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The model gathered after the scenario (above) and an aerial photograph of the real territory (below)

Sustainable contact

Luigi Cerri, cerri@cittadellascienza.it

References (if any):

Assessment (if any):
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