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Today, we will cover the following topics together: 

 

FIRSTLY 
 

 

 

 

 

 

 

 

This brings us to the topic of communication in the classroom. 

 

This will give us an insight into formative assessment. 

 

  



https://portal.geoacademy.eu/ 

 
 

 

 

 

  

https://portal.geoacademy.eu/


 

Today, we will cover the following topics together: 

 

SECONDLY 
 

 

 

 

 

 

 

  



https://portal.geoacademy.eu/ 

 
 

 

 

 

 

 

 

 

 

  

https://portal.geoacademy.eu/


 

Today, we will cover the following topics together: 

 

THIRDLY 
 

 

 

  



https://portal.geoacademy.eu/ 

 
 

 

 

 

 

 

 

  

https://portal.geoacademy.eu/


So today we will look at three topics. 

 

But there is, of course, much more to discover on the Geo-Academy platform... 

 

 

 

 

 

  



So, let's start with the first topic... 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

+ 



 

 

There is a lot of good background information on diagnostic questions: 

 

Tips for Teachers website: 

 

 

 

https://tipsforteachers.co.uk/diagnostic-questions/ 

 

https://diagnosticquestions.com/ 
 

  

https://tipsforteachers.co.uk/diagnostic-questions/
https://diagnosticquestions.com/


 

And for formative assessment purposes, you can create your own diagnostic questions: 

 

 

 

https://learningapps.org/ 

 
 

 

1) I will show you an example of a diagnostic question. 

2) I will show you how to create a diagnostic question. 

3) We all try to make a diagnostic question 
(first part of the workshop) 

 

 

 

 

 

 

  

https://learningapps.org/


 

1) I will show you an example of a diagnostic question. 

 

 

https://learningapps.org/watch?v=pse6371o525 
 

 

  

https://learningapps.org/watch?v=pse6371o525


 

2) I will show you how to create a diagnostic question. 

 

 

 

 

 

 

 

  



 

3) We all try to make a diagnostic question 

 

 

Create an account at LearningApps.org 

GO TO: https://learningapps.org/ 
 

 

 

  

https://learningapps.org/


 

Now let’s move on to the second topic … 

 

 

Data analysis with CODAP 
 

 

 

 

  



https://portal.geoacademy.eu/ 

 
 

 

https://portal.geoacademy.eu/


 

 

 

Here, too, we will master the following three steps together ... 

 

 INPUT PHASE (lean back, relax and watch as I guide you 
through the first part of the session) 

 

 EXAMPLES: Together, we will work on the examples, which 
were presented before. 

 

 PRACTICE: Now it just needs a lot of practice. 

  



 

 

 

https://portal.geoacademy.eu/ 
 

 

 

 

  



 

 

 

 

 

CODAP = Common … 

Online Data Analysis Platform 
 

  



 

Air quality 

A forest fire could affect air quality in a nearby town. 

 

Let’s see … 

Bighorn Wildfire | near Tucson, Arizona | from June 5 to July 23, 2020 

 

 

AGAIN … 

 

 

 

 

 

 

 

 

 

 

  



 

 

 

 

 

 

  



 

 

https://firms.modaps.eosdis.nasa.gov/map/ 
 

 

 

 

https://firms.modaps.eosdis.nasa.gov/map/ 
 

 

 

 

 

 

 

5 June to 23 July 2020, Tucson, Arizona 

 

 

 

https://firms.modaps.eosdis.nasa.gov/map/


 

Aerosol Optical Depth (AOD) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AOD = 0.02 AOD = 0.6 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Voilà, here are the data: 

Download the data and save the file on your computer (for later 
use): 

Data.csv 

 

 

 

 

 

 

https://codap.concord.org/ 

 

Go to: https://codap.concord.org/ 

 

 

 

https://portal.geoacademy.eu/wp-content/uploads/2024/12/Data.csv
https://codap.concord.org/


 

 

 

 

Launch CODAP … 

 

 

 

  



CREATE NEW DOCUMENT 

 

 

 

  



Drop-down menu in the top left-hand corner and then 
select ‘Import …’. 

 

 

  



We select the data file previously downloaded … 

 

 

 

  



If everything went well, the data sets will now appear in the 
programme: 

 

  



Now it is time to give our document a name and save it: 

 

  



When you hover your mouse over the data field, 
information is displayed ... 

 

 

  



If you now click on the “Graph” menu, you will see the 
entire, unorganized “data cloud.” 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



To organize the data, we need to drag the “Month” attribute 
to the horizontal axis. 

 

 

 

 

 

  



Now let's drag the AOD attribute onto the horizontal axis: 

 

 

 

  



QUESTION: 

 

How did the AOD values change during the fire period? 

 

 

 

 

 

  



CODAP provides advanced users with valuable tools: 

 

Mean, Median, and Box Plot are displayed with just a few 
mouse clicks! 

 

 

 

  



The data analysis must then be interpreted with the 
students: 

 

 

 

  



Deliberate Practice and a second example about … 

 

 

 

 

Data Set is here: 

earthquakes.csv 

 

 

  

https://portal.geoacademy.eu/wp-content/uploads/2024/12/earthquakes.csv


 

 

 

  



 

 

  



Before we continue, let's take a look back (LearningApps.org) 

 

That's Retrieval Practice in action! 

 

Here’s a diagnostic multiple-choice question about longitude and latitude that reveals 
common misconceptions and is useful at the start of a unit: 

 

https://learningapps.org/watch?v=p1cks3hmn25 
 

 

 

 

  

https://learningapps.org/watch?v=p1cks3hmn25
https://learningapps.org/watch?v=p1cks3hmn25


 

 

 

 

 

 

Let's work together to implement the diagnostic question 
suggested by ChatGPT … 

 

  



Go to … 

 

 

 

 

 

  



Certainly! Here's a diagnostic multiple-choice question designed to assess students' 
conceptual understanding of Aerosol Optical Depth (AOD): 

 

 

Question: 
Which of the following best describes what a high Aerosol Optical Depth (AOD) value indicates? 

 

A. The air is very clear and has few aerosols. 
B. The atmosphere contains a large number of aerosols that reduce the passage of sunlight. 
C. The surface reflectance of the Earth is high due to desert regions. 
D. There is a low level of atmospheric water vapor. 

Correct Answer: 
B. The atmosphere contains a large number of aerosols that reduce the passage of sunlight. 

 

 

  



Diagnostic questions are also ideal for testing students' prior 
knowledge ... 

 

Prerequisite Knowledge 
 

 

https://learningapps.org/watch?v=pk5wycaca25 
 

 

 

 

  

https://learningapps.org/watch?v=pk5wycaca25
https://learningapps.org/watch?v=pk5wycaca25


 

 

This demonstrates the importance of knowledge building blocks 
(at the “lower end” of Benjamin Bloom's taxonomy) in a broad spectrum of 
knowledge areas (“Unified Competence Framework”). 

 

 

 

 

 

 

 

 

 

  

Albedo ??? 



Understanding … 
 

 

What could be meant by a “positive feedback loop” 
in the context of surfaces and their albedo values? 
 

 

 

This is the “next level” in Bloom's taxonomy – understanding. To answer the 
above question, it is necessary to have some basic knowledge. 

 

 

 

 

 

 Surface features < > Albedo ??? 



 

To spark our students' interest... 
 

 

 

Real world examples … 
 

Albedo plays a crucial role in regulating Earth’s temperature. 
Changes in albedo affect how much solar energy is absorbed or 
reflected, which directly influences the intensity of the 
greenhouse effect and climate change. 

 

  



 

To better understand our complex world … 

 

 

Direct Instruction is best! 

 

 

 

https://my.chartered.college/wp-content/uploads/2018/08/Direct-Instruction.pdf 

 

 

  

https://my.chartered.college/wp-content/uploads/2018/08/Direct-Instruction.pdf
https://my.chartered.college/wp-content/uploads/2018/08/Direct-Instruction.pdf


 

This takes us to our third topic: 

 

Data modeling & simulations 
 

 

 

 

 

 

 

 

 

 

  



You can find a great tool for data modelling and simulations here ... 

 

https://portal.geoacademy.eu/resources-and-tools/ 
 

 

 

 

  

https://portal.geoacademy.eu/resources-and-tools/


 

 

https://phet.colorado.edu/ 

 
  

https://phet.colorado.edu/
https://phet.colorado.edu/


During Direct Instruction, you can use the simulation to explain quite 
complex, interrelated topics, such as the ... 

 

Greenhouse Effect 
 

 

 

 

 

 

 

  

https://phet.colorado.edu/sims/html/greenhouse-effect/latest/greenhouse-effect_all.html


"The tricky part here is getting students not just to goof around 
with the simulation, but to get things done!" 

 

 

To achieve this, you can do the following (five steps): 

 

 

 

 

Practice the necessary basic key knowledge 
(= Retrieval Practice) 

For example, students should know what photons are. 

 

 

 

 

 

 

 

 

 

 

Instruct the students on what they need to 
pay attention to during the simulation (= 
Direct Instruction). 

 

 



 

 

 

 

Ask key questions to check understanding. 
(= Diagnostic Questions) 
For example: 

 

 

 

Why do red photons sometimes change direction and yellow photons not? 

Why do some yellow photons disappear on the ground? 

What would happen if no yellow photons were bouncing back to the sky? 

 

 

  



 

 

 

 

All students record their individual answers 
using the simulation running on their own 
computers. They use recording software (for 
audio and screen video) for their explanation 
(audio recording) while the simulation runs 
on their own computer (computer screen 
recording). 
Free Audio and Video-Screen recording software: 

https://www.loom.com/screen-recorder 

 

 

  

https://www.loom.com/screen-recorder
https://www.loom.com/screen-recorder


 

 

 

 

Collect some of the students' videos, play 
them in front of the whole class, and start an 
interactive discussion about them with the 
entire class (using “Cold Call” as well). 

 

 

 

 

Further information on Cold Calling: 

 

https://teacherhead.com/2021/02/07/cold-calling-the-1-strategy-for-
inclusive-classrooms-remote-and-in-person/ 

 

https://teacherhead.com/2021/02/07/cold-calling-the-1-strategy-for-inclusive-classrooms-remote-and-in-person/
https://teacherhead.com/2021/02/07/cold-calling-the-1-strategy-for-inclusive-classrooms-remote-and-in-person/
https://teacherhead.com/2021/02/07/cold-calling-the-1-strategy-for-inclusive-classrooms-remote-and-in-person/
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