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Short Description (Max 500 words):

This scenario is addressed to high school classes (from 9% to 13" degree) and aims to facilitate the
understanding of the representation of the morphological surface of a territory as reported on a
traditional topographic map. In addition to traditional graphic tools (topographic maps, rulers and
graph paper) the activity also includes the use of IT tools such as geographic software and
electronic spreadsheets.

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:

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

Science

| Duration per Lesson:

18+

Physics |:| Chemistry |:| Biology I:l Geosciences Environmental |:| Other I_I

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.



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 let the student develop his ability in interpret the three dimensional
morphology of a territory as it is represented on a topographic map.

Materials (Max 100 words):

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

Graph paper (traditional or digital)

Pencils and rulers

Personal Computer

A spreadsheet software like Excel

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 | x| Slope/Gradient Aspect | |  Contour

Complex: Interpolation I:l 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:

Using both graph paper, geographic software and a spreadsheet for the same purpose, the
participants in this scenario can better understand the mathematical criteria that are the
basis of a way of representing space.

Previous knowledge of the participants:
The basic notions of mathematics and geometric design acquired by secondary school pupils
are sufficient to be able to carry out this scenario

Tools and materials:
Topographic maps; graph paper (traditional or digital); pencils and rulers; personal computer; a
spreadsheet software like Excel

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 or 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.

The students will be parted in groups of two each of the will receive the usual material to draw
an elevation profile (the copy of a map, graph paper, ruler and pencil).

Many web sites provides the user with copies of topographic maps of different places. To
make the activity more engaging, we suggest you get some maps of the area where the school
is based. For instance, this is a page of the Campania Region providing with maps of the
Department of Naples: https://sit2.regione.campania.it/STWebGisApp/Map?id-
map=mappa carta tecnica&layout-type=toolbar-top.

Furthermore, as an alternative to the use of traditional graph paper there are several websites
that offer virtual graph paper: https://virtual-graph-paper.com/;
https://incompetech.com/graphpaper/
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http://www.gosteam.eu/wp-content/uploads/2021/05/GOSTEAM_IO1_A1_final.pdf
https://sit2.regione.campania.it/STWebGisApp/Map?id-map=mappa_carta_tecnica&layout-type=toolbar-top
https://sit2.regione.campania.it/STWebGisApp/Map?id-map=mappa_carta_tecnica&layout-type=toolbar-top
https://virtual-graph-paper.com/
https://incompetech.com/graphpaper/

Quadro I - F. 448 - Ercolano; F. 466 - Sorrento; - Serie 50

1000 m p——mvi

A traditional topographic map of Mount Vesuvius (above) with the track (in red) the elevation
profile of which was obtained on the virtual graph paper (below).

After the students will have drawn their elevation profiles, they could get a feedback reporting
the table of data they got from the topographic map (distances and altitudes) into an
electronic spreadsheet and let the software make a scatter graph of these data. The trend of
the graph will correspond to the topographic profile drawn previously on the sheet.

A similar feedback can be obtained through Google Earth Pro using the "ruler / path" option
in the tools menu. By tracing on the application a path corresponding to the profile traced
on the paper and choosing the "Show elevation profile" option, you will obtain a path like
those obtained both on the graph sheet and from the spreadsheet.
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to obtain further confirmation of the trend of the topographical profile thus obtained, it is
possible to repeat the experience by reporting on a pair of columns on the spreadsheet the
data obtained from the topographic map (height vs. horizontal distance). The data can then
be selected and reported on a scatter chart using the appropriate function of an electronic
spreadsheet, its graphical trend will reproduce that of the topographic profile previously
traced with traditional tools.
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The elevation profile of Mount Vesuvius obtained from the scatter graph reporting the data
gathered from the correspondent topographic map into an electronic spreadsheet.

Sustainable contact

Luigi Cerri, cerri@cittadellascienza.it

References (if any):

Assessment (if any):
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