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Motivation 

 Remote Sensing and Education at the University of Graz 

(Institute for Geography and Regional Science) 

• Development of different Curricula in Geography 

• Remote Sensing workshops in schools 

• Teacher Education

 This presentation documents the Remote Sensing part of the

curriculum within the teacher education curriculum for

secondary schools at the Institute for Geography and

Regional Science University of Graz, Austria.

 Experiences within 3 generations of teacher education
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Introduction 

 Familiar Remote Sensing (RS) media in school labs and at home: 

 Recommended use of RS information in scholar syllabi

 Required knowledge of RS techniques to provide information from 

RS data
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Introduction 

 Remote Sensing topic is embedded in the subject “Geo-Spatial 

Technologies”. 

 These 3 hours/per week/semester (6 ECTS) lasting lesson includes 

the GIS and Remote Sensing techniques and should give an 

applied introduction into their capabilities for teaching in 

secondary schools. 

 Overview about the content of teaching (outweighed balancing 

between technology transfer, applications and teaching 

purposes)
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Remote Sensing in Schools

 Use of Remote Sensing in classrooms:

 Associative Remote Sensing (satellite images as companion in class)

 Interpretative Remote Sensing (visual und computer aided interpretation of 

satellite images) 

 Experimental Remote Sensing

 Remote Sensing Projects

(Source: SATGEO)
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Remote Sensing in Schools

 Remote Sensing context in school syllabus:

 … obtain, analyze and target oriented representation of geographical and 

economical information by means of traditional and computer 

aided methods …

 … use and interpretation of topographic and thematic maps and satellite 

images
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Demands on knowledge/infrastructure and RS data - 1 

 Demands on expert knowledge: 

 Basic understanding of electro magnetic spectrum in relationship to 

multispectral characteristics of image data

 Geometric, spectral, radiometric and temporal resolution of RS data

 Short overview about history of RS (from the beginning of aeronautics  and 

photography until high resolution digital imageries)

 Short overview about sensors and platforms  

 Applications

 Raster and vector data integration and visualization 

 Simple image enhancement tools (radiometric, spectral and geometric)

 Basic classification and image analyses tools

 Cartographic representation and interpretation
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Demands on knowledge/infrastructure and RS data - 2 

 Demands on infrastructure and software: 

o Hardware is generally no problem

o Software:

- Simple (diction and expert knowledge)

- Low or no costs

- Functionality: import, visualization, simple enhancement tools, 

interface to GIS overlay, import/export, cartographic tools, printing)
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Demands on knowledge/infrastructure and RS data 

 Demands on image data - 1: 

Image data as teaching materials must fulfill certain requirements for a 

meaningful use in classrooms 

o RS data product

- appropriate sensor, no costs, different products, different thematic 

data sets ( from landuse/landcover to climatic applications), high to low 

resolution data, panchromatic to multispectral, local – regional – global 

coverage

o RS data format

- preprocessed, geocoded and well known data formats (TIFF, JPG, MrSid, 

ECW, …)

o RS raw data

- (quasi) original data sets for classical image processing (enhancement, 

georectification, classification, integration into GIS structures, …)
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Demands on knowledge/infrastructure and RS data 

 Demands on image data -2: 

 Thematic RS data sets

- Allocation of different analogue and digital RS data sets and 

applications with a focus on  geographical topics (integrative  and 

interdisciplinary approach) 

- digital tutorials (CD-DVD-WWW; school books, NASA, EDUSPACE, …)

 Regionalism 

- Google Earth, World Wind or Virtual Earth provides images from home 

town – but no useful download for further image processing !

- local data sets (examples) should be available for schools (provided by 

universities, research centers, government, school book editors in 

cooperation with (local) schools)

 Synthesis: Subject/Topic and Remote Sensing 
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TEACHER EDUCATION at the Institute for Geography and 

Regional Science (Graz/Austria) 

 Curricula with Geo-Spatial-Technologies (GIS/Cartography and Remote 

Sensing):

 Bachelor:  6 Semester, 180 ECTS

Geography

Environmental Sciences (focus on Geography)

 Master: 4 Semester, 120 ECTS

Regional Sciences

Special Mountain- and Climate Geography

Geospatial Technologies (together with Technical University) 

 Geography and Economic Geography ( Teacher education, 9 Semester)  

With:  Cartography: 2 hrs (per week and 1 semester / 4 ECTS

Geo-Spatial Technologies (GIS and RS): 3 hrs/ 6 ECTS
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TEACHER EDUCATION at the Institute for Geography and 

Regional Science (Graz/Austria) 

 Integration of Remote Sensing for teacher education – short history

 Start with IDRISI (simple and cheap) in workshops for teacher and 

workshop for scholars in schools (end of 1990, 

beginning of 2000)

 Some experiments with simple ERDAS Viewer, ….

 “Leoworks” from ESA, since 2005 and in ongoing lessons
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 Content  (15 units = 30 hrs) of the lesson: 

 1: Introduction, goals and aims of the lesson 

 1: Geo-Spatial Technologies and scholar syllabus

 2: Introduction into GIS methodologies 

 2: Introduction into RS methodologies

 2: Introduction and practice  GIS software 

 2: Introduction in RS interpretation and analyses 

 1: Definition and proposal presentation of project work

 3: Accompanied  (Tutor) project work

 1: Presentation of project work (ppt)

Geo-Spatial Technologies (GIS and RS): 3 hrs/ 6 ECTS 

Total  RS part: 9 units a 1,5 hours 
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 Content  (15 units = 30 hrs) of the lesson: 

Geo-Spatial Technologies (GIS and RS): 3 hrs/ 6 ECTS 

 2: Introduction into RS methodologies (2x 1,5 hours)

o Definition of RS

o Short overview about history 

o Electro magnetic spectrum 

o Term “resolution” (geometric, spectral, radiometric, 

temporal and thermal) 

o Platforms and sensors 

o Applications and examples

Additional ppt files and text book for the students !
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 Content  (15 units = 30 hrs) of the lesson: 

Geo-Spatial Technologies (GIS and RS): 3 hrs/ 6 ECTS 

 2: Introduction in RS interpretation and analyses (2x 1,5 hours)

o Visual interpretation of RS (e.g. working with (ESA) atlas and 

analogue/digital images)

o Digital image processing (data types and formats, image viewer, 

image enhancement)  

o Visual and digital classification (unsupervised and supervised 

classification) 

o Making maps  (including final interpretation)

o Examples (ESA Atlas, EDUSPACE Homepage, SatGeo, …)

Additional ppt files and text book for the students ! 
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 Content  (15 units = 30 hrs) of the lesson: 

Geo-Spatial Technologies (GIS and RS): 3 hrs/ 6 ECTS 

 2: Definition and proposal presentation of final project work (1,5 hours)

o Option to: 

- use a EDUSPACE example 

- generate an own example with selected data sources

- combine GIS and RS topic 

o Digital final Report 

- aim of the project

- Possibilities of the  integration into scholar syllabus

- detailed  workflow and content of scholar lessons

- used media  and distributed additional materials (adopted ppt

slides, literature, working sheets, etc...) 

- all original and processed data and maps 



Institute for Geography and Regional Science 

Quarte giornate italiane di gvSIG” martedì 19 aprile - giovedì 21 aprile 2011 / Udine 

 Content  (15 units = 30 hrs) of the lesson: 

Geo-Spatial Technologies (GIS and RS): 3 hrs/ 6 ECTS 

 2: Accompanied  (Tutor) project work (3x 1,5 hours)

o Introduction into LEOWORKS: 

- how to get and install the software

o Working with LEOWORKS

- basic commands (open, save, print …)

- basic options (image information, histogram, layer 

management, measurement tool, layer combination …)

- contrast management, LUT

- NDVI

- classification

- export, making of maps 

- interpretation of results

o LEOWORKS and EDUSPACE examples

o LEOWORKS and new generated examples (data sources, import, …) 
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EDUSPACE 

 EDUSPACE Website 

http://www.eduspace.esa.int

 Printed school atlas 

 Digital school atlas

 Teacher’s handbook

Danish – German – Dutch – English –

Spanish – French – Italian – Portuguese 
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EDUSPACE 

http://www.eduspace.esa.int
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 Europe From Space: Cities - The Alps – Weather - Landscapes

 Himalaya From Space. Himalaya – Cities – Landscapes  - Weather and 

Climate

 Africa From Space. The Continent – Cities – Landscapes - Weather and 

Climate

 Global Change. Land - Oceans - Atmosphere

 Disaster Monitoring. Tropical Cyclones – Earthquakes – Floods - Oil 

Slicks - Volcanoes

 ENVISAT for schools: Introduction to Envisat - Envisat's instruments -

Envisat's Applications – Images

 Remote Sensing Principles: Introduction – Mapping and Satellite data –

Remote Sensing – History of Earth observation - Satellite orbits –

Weather satellites - Resource Satellite - Viewgraphs 

 School Network & Helpdesk

 Image Processing 

 News 

 Registration 

EDUSPACE 
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This is image processing software for educational use developed by the 

EDUSPACE Team. In most of the case studies this software is applied to 

display, analyse, enhance and interpret images from Earth Observation 

satellites. It is available free of charge only to registered school classes.

EDUSPACE 
 LEOWorks: 
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 About LEOWorks Tutorial 

 Open and save an image 

 Copy, cut and paste an image 

 Printing an image 

 Inspecting an image 

 Measuring distances 

 Working with colour images 

 Improving an image 

 Improving a combined image 

 Other image enhancing methods 

EDUSPACE 

 Using the LUT editor 

 Supervised Classification of an image 

 Other classification methods 

 Add a legend on a classified image 

 Computing NDVI 

 Animation 

 GIS: Add a new point theme 

 GIS: Open a saved shape file 

 GIS: Use shape files from other sources 

 GIS: Working with polygones 

 Geocoding 

 Content of LEOWorks Tutorial:

ArcExplorer Freeware to display and analyse layers of Geographical 

Information Systems, (GIS). It includes a complete user guide in Adobe 

Acrobat format (PDF) that has been made available by ESRI, one of the 

leading providers of GIS software and GIS solutions.

http://www.eduspace.esa.int/eduspace/leoworks/ae2setup.zip
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EDUSPACE 
 LEOWorks: 
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LEOWorks 

 Topics from 

 EDUSPACE WWW : to integrate the available case studies into 

lessons

or 

 with original data in the “vicinity of school”: set up a project: 

definition – data “acquisition” – import – visualization –

classification – analyses – presentation - interpretation

 Some examples from students projects: 
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 Obertauern – a touristic alpine landscape

LEOWorks 

Legende:

Schnee

Verbautes Gebiet

Wald

Verbautes Gebiet/Gebirge

Grünfläche
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 Obertauern – a touristic alpine landscape

LEOWorks 
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 Suez Canal

LEOWorks 
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 Suez Canal

LEOWorks 
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NDVI Central Europe and Africa

LEOWorks 

1. Common tasks

 Describe the temporal changes of NDVI in Africa and Europe and explain the reasons? 

 The description should be applied on a visual interpretation of enhanced (LEOWorks) 

data.

 The description should be  added with atlas information 

2. Task in details

Description of NDVI

 Generate an image of average NDVI (use the palette file: "EosA.pal") !

 The vegetation index  NDVI is represented with colors. Blue means low indices, red means  

high values.  

 Make a rough description, which regions have high and low indices? 

 Describe the alterations of NDVI along a N/S profile.  Where (latitude) is the highest   

index? 

 Describe the vegetation cycles within a year? 

 Apply an animation of 12 months and show an overview of the index development ! 

 Explain the rhythm of seasons.  

Task for scholars:
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LEOWorks 
Combined GIS - RS Application 
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LEOWorks 
Combined GIS - RS Application 
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LEOWorks Handout for Scholars 
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LEOWorks Handout for Scholars 
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Conclusion 

 Free of costs 

 Need of a certain and strict plan of teaching

 Reduced/selected  Remote Sensing content

 Well prepared and pre-processed RS data sets 

 (Local) example based exercises with LEOWorks

 Hybrid (GIS/RS) project topics 

 A lot of homework  and self initiative for students 

 Need of integrative interdisciplinary approach  (link 

to teaching topics in school)

 GIS/RS/Cartography workflow approach of teaching 
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Thank you for your attention !


