
 

 

GOSTEAM Hands-on Activity Template (Informal) 

 

Title: 
The Orthodromic Routes 

 

Short Description (Max 500 words): 
The shortest path that joins two points on the earth's surface is represented by a curve called 
“orthomics” and represents a portion of a great circle of the earth's sphere passing through the 
two points in question. 
This scenario aims to illustrate the concept of orthodromic to the participants through a quick 
hands-on experience and the use of some resources available on the web. 

 

Keywords (Up to 5): 
Orthodromic route; cartographic projections; geographic coordinates; 

 

Information about the Implementation 
 
Age and language of the students: 

9-12 12-15 15-18 18+ 

Language:      X   x     

 
Number of Lessons – Duration (per lesson): 

Number of Lessons: 1 Duration per Lesson: 40’ 

 

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

Science x  

 

Physics  Chemistry           Biology           Geosciences          x Environmental           Other  

   

Technology   

   

Engineering   

   

Arts   

   

Mathematics x  

 
 

Information about the Scenario 
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GOSTEAM Hands-on Activity Template 

 

Curriculum and country: 
 
Link to the curriculum of the current activity: 

Country:  Class:  Grade: 9th – 12th 

 

Topic:  

 

Objectives (Max 100 words): 
 
Description of the learning objectives 

The concept of orthodromic route and its representation on a spherical or flat surface 

 

Materials (Max 100 words): 
 
Which resources and materials (software, hardware) are needed?  

Different type of geographic maps (if possible a planisphere); a globe (as big as possible); a slightly 
elastic thread; computers connected to the Internet. 

 
Spatial concepts, skills and abilities: 

Which spatial concepts and skills are covered by the activity? 

 
Spatial concepts: 
         

Primitives: Identity/Name  Location x Space/Time    

         

Simple: Distance  Direction  Connectivity  Movement  

         

 Boundary x Shape/Area  Adjacency    

         

Difficult: Overlay  Buffer  Topology x Coordinate x 

         

 Map x Scale  Shortest Path x Navigation x 

         

 Surface x Slope/Gradient  Aspect  Contour  

         

Complex: Interpolation  Map Projection x Spatial Dependency     

  

Other:  
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GOSTEAM Hands-on Activity Template 

 

Spatial skills: 
 

x Map literacy 

  

 Navigation/orientation 

  

x 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 

  

 Compare spatial entities and draw analogies among them 

  

 Identify/determine connections/relations 

  

 Understanding scale in space and time 

  

 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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GOSTEAM Hands-on Activity Template 

 

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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GOSTEAM Hands-on Activity Template 

 

 

 
Geospatial concepts and spatial abilities documentation (see Section 3.2): 
http://www.gosteam.eu/wp-content/uploads/2021/05/GOSTEAM_IO1_A1_final.pdf 
 

Description of the activity in detail 
 
Educational Purpose: 
 
This scenario is aimed to illustrate to the participants what an orthodromic is and how it is 
represented on a flat surface as a geographic map. The scenario entails both hands-on 
experiences and the use of ICT 
 

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

Previous knowledge of the participants: 
Geographic coordinates; angular measures; scale 

 
Tools and materials: 
Different type of geographic maps (if possible a planisphere);  
A map showing some air routes; 
A globe (as big as possible);  
A slightly elastic thread;  
Computers connected to the Internet. 
 
Abstract, description: 
 
 

Proceedings, description: 
The scenario open showing to the participants a World map (planisphere) and asking 
them which one is the shortest aerial path between two different towns located quite 
far each other (e.g.: The Athens and New York). It is very likely the most of them will 
indicate the straight line linking the two town on the maps. 
Hence, the explainer shows them a map reporting some aerial routes around the 
World so they can realize these routes are represented on the maps as curves rather 
than straight lines (many of such kinds of imagines are available on the web). 
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GOSTEAM Hands-on Activity Template 

 

 
A World map showing several aerial routes. As you can see, all these routes are 

curves rather than straight lines 
 
Probably many of the participants could be surprised by this fact, and could even think 
these routes are just a waste of time and fuel.  
So the explainer will show a globe and invite the participants to indicate what’s the 
shortest route linking two different points located very far each other but about at the 
same latitude. Probably also in this case they will indicate the rout running along the 
parallel of latitude of both the points. The explainer will provide with the elastic wire 
to one of them and will invite him to link with the two point with it. The wire in tension 
will dispose spontaneously along a different path from the one indicated by the 
participants and analogous to the ones showed on the map of the aerial routes. 
If the difference in latitude between the two points is maximum (180°), the 
corresponding orthodromic route even passes through one of the two terrestrial 
geographic poles. 
On the other hand, in the extreme case of two points located at the antipodes, if we 
consider the Earth as a perfect sphere, the corresponding orthodromic routes would 
be infinite and would reach the maximum length (180 ° = 20,000 km) and any arc of a 
great circle on the earth's surface could work.  
To determine the orthodromic routes on the earth's surface in a quantitative way 
(angles to the center; distances in kilometers, etc.), the web page 
http://www.spigolo.altervista.org/ortho/index.html offers a simple interactive 
application to be used and of great effectiveness and graphic clarity. 
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An orthodromic route as represented on the interactive globe of 

http://www.spigolo.altervista.org/ortho/index.html. As can be seen, the route is an 
arc of the great circle crossing two choosen points. 

 
Further effective observations could be made using Google Earth Pro. In particular, 
the "Ruler" tool from the "Tools" menu allows you to trace on the Earth's surface the 
lines corresponding to the orthodromic paths that connect different points. When the 
reference grid for latitude and longitude is active, it can be clearly observed how the 
latitude of the route that connects two municipalities located at the same latitude 
changes progressively. 
 

 
The latitude of the route (red curve) that connects New York to Naples is variable 

although that of the two cities is the same. 
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Sustainable contact 
 

Luigi Cerri, cerri@cittadellascienza.it 

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