
 

 

GOSTEAM Hands-on Activity Template (Informal) 

 

Title: 

The greenhouse effect and its consequences  
 

Short Description (Max 500 words): 
This set of scenarios provides laboratory experiments and interpretation 
of satellite images for better understanding the overall effects of 
global warming. 
The whole scenario is parted in two activities: 

1. The students will create a model to demonstrate what it consists of the 

greenhouse effect, showing that one more level high carbon dioxide (CO2) 

leads a higher temperature.  

2. The experiment will be completed with the examination of satellite images 

relating to CO2 levels in the last two decades. 

 

Keywords (Up to 5): 
Greenhouse effect; global warming; 

 

Information about the Implementation 
 
Age and language of the students: 

9-12 12-15 15-18 18+ 

Language:      X        

 
Number of Lessons – Duration (per lesson): 

Number of Lessons: 1 or 2 Duration per Lesson: 60’ for the first, 30’-
45’ for the second 

 

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

Science x  

 

Physics x Chemistry          x Biology           Geosciences          x Environmental          x Other  

   

Technology   

   

Cross-cutting geospatial and environmental STEAM instruments 
for the new generation (GOSTEAM) 
Project No: 2020-1-SE01-KA201-077972

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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Engineering   

   

Arts   

   

Mathematics   

 
 

Information about the Scenario 
 

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

Country:  Class:  Grade: 9th – 10th 

 

Topic:  

 

Objectives (Max 100 words): 
Understanding what the greenhouse effect is and how the concentration of 
atmospheric carbon dioxide changes over time and in different geographical 
regions. 
Experimenting how satellite observation of the earth's surface can be used to 
monitor the planet's climate. 
 
Description of the learning objectives 

 

 

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

 

 
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 x Aspect  Contour  

         

Complex: Interpolation  Map Projection  Spatial Dependency     
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Other:  
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Spatial skills: 
 

x 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 

  

x 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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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_IO1_A1_final.pdf 
 

Description of the activity in detail 
 
Educational Purpose: 
 

Introduce participants to the use of georeferenced scientific information. 
 
Cross-cutting objectives: 
 

To relate an exquisitely laboratory experience with accredited scientific information 
available on the web. 
 
Previous knowledge of the participants: 
 

Basic scientific concepts usually acquired by secondary school students 
 
Tools and materials: 
Lesson 1: 

 2 flasks of 1l 

 2 thermometers (accuracy 0.1 ° C) 

 caps with hole to insert thermometers 

 baking powder for cakes 

 water 

 1 lamp with an incandescent bulb (more than 100W) 

 32% acetic acid ice cubes (optional) 

Lesson 2 

 computers connected to the internet 

 
Abstract, description: 
 

Proceedings, description: 
The first lesson is aimed to show how carbon dioxide (CO2), a "greenhouse gas", can 
affect the temperature of the air in a closed environment. An experiment in the 
laboratory is followed by an in-depth study, to investigate seasonal changes and 
identify a long-term trend using satellite data relating to the concentration of carbon 
dioxide in the atmosphere. 
The hands-on experiment allows you to observe how the temperature varies in two 
flasks that contain CO2 and air respectively. 

http://www.gosteam.eu/wp-content/uploads/2021/05/GOSTEAM_IO1_A1_final.pdf


 

GOSTEAM Hands-on Activity Template 

 

1. The two flasks flasks should be exposed to sunlight or lamp light making sure they 
both receive the same amount of light. The flasks and the lamp must not be moved 
during the experiment; 
2. the two thermometers are inserted in the holes of the caps; 
3. to obtain the CO2 it is necessary to mix in one of the flasks 5 grams of baking powder 
and 20 ml of acetic acid; 
4. the two flasks are then closed with the caps in which the thermometers are 
inserted; 
5. the initial temperatures indicated by each thermometer are recorded; 
6. Once the lamp is switched on, the temperatures detected by the two thermometers 
are recorded at intervals of two minutes eight times. 
 
Results 
In the flask containing CO2, the temperature will increase more rapidly than in the 
other. After 10 minutes, a difference of 1-3 ° C is generally created. Students could 
think this increase in the experiment is not relevant. However, it should be 
emphasized that a rise of just 2 degrees on the planet would have catastrophic effects. 
For example, such an increase could cause a rise in sea level resulting in a significant 
increase in flooding. 
 
To get an idea of the increase in atmospheric CO2 from 2003 to 2018 based on real 
data, you can use the Climate from Space interactive applet made available by ESA at 
https://cfs.climate.esa.int/index .html # / stories / story-12/2? globe = 
SI16.01I75.73I25013587.24I360.00I-
89.98I0.00I1314403200000.00I0.00Igreenhouse.xco2I  
 

 
The interactive globe available in Climate from Space showing 

the concentration of atmospheric CO2 over the time  
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Sustainable contact 
 

Luigi Cerri, cerri@cittadellascienza.it 

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

The Fast Carbon Cycle 

Plants take up carbon dioxide from the atmosphere by photosynthesis as they grow in spring and 
summer, and return some of it when their leaves die back in autumn and winter. Carbon is also 
returned to the atmosphere by animals eating plants and breathing out carbon dioxide. The 
cycling of carbon through living things is known as the fast carbon cycle. 
This seasonal growth cycle can be seen in the atmospheric carbon dioxide levels shown on the 
interactive globe: a peak is reached at the end of the northern winter, before rapidly-growing 
plants start absorbing carbon dioxide again in the spring. Atmospheric carbon varies most in the 
northern hemisphere because it has more land, and therefore more plants, than the southern 
hemisphere. On top of the seasonal cycle there is a clear increase in atmospheric carbon dioxide 
from year to year – a sign that the carbon cycle is out of balance, mainly due to the burning of 
fossil fuels. 

Carbon and the Land 
Changes in land use and land cover are also altering the carbon cycle. The clearing of tropical 
forests for agriculture has the double effect of adding large amounts of carbon dioxide to the 
atmosphere from fires, while also removing the trees that absorb and store carbon while they 
are alive. 
Around the Arctic, elevated air temperatures are thawing out large areas of permafrost. This 
exposes carbon in the soil to decomposition and could potentially release into the atmosphere 
vast amounts of methane. As northern latitudes thaw and dry out, vast areas of forest, bush and 
peat are newly exposed to the risk of wildfires. Fire is a key component of the carbon cycle, taking 
carbon from the biosphere into the atmosphere. 
 




