PROGRAMMIERUNG - PROJEKTARBEIT

2025, Nikolaus Albrecht

Skript: http://www.sigmadelta.at/

INHALT:


http://www.sigmadelta.at/

1 _ORGANISATION, ABLAUF UND WAS SIE
ERWARTET

Termine

Fr.21.11.2025| 14:30 bis 17:45 | virtueller Raum | AN & SLJ
Sa.22.11.2025| 08:45 bis 16:45| D.2.002 | AN & SLJ
Fr.12.12.2025| 14:30 bis 17:00 | virtueller Raum | AN, SLJ, FK, +



Informationen bezuglich ...

Prasentationstermin (12.12.25):

- Zwei Breakout-Rooms 15 Minuten Prasentation pro Person (inklusive
Feedback und Wechsel)

Abgabe:
- Projektarbeit Uber TSN-Moodle

Kontaktperson:

- Kathrin Jarosik (kathrin.jarosik@ph-tirol.ac.at)



Details:

Fur Freitag:

Zweiteilung (Inputphase und Ruckfragemadglichkeiten fur
Projektarbeit / Prasentation)

Fur Samstag:
Erster Runde: von 8:45 bis 12:00
Mittagessen: von 12:00 bis 13:30
Zweite Runde: von 13:30 bis 16:45

Projektprasentation-Probelauf mit Feedback und
Ruckfragemoglichkeit



2 LEHRPLANBEZUG

"= Bundesministerium iy
Bildung, Wissenschaft [
und Forschung '

DIGITALE GRUNDBILDUNG
(Sekundarstufe 1)

Bildungs- und Lehraufgabe (1. bis 4. Klasse):

Die Digitale Grundbildung bietet vielfache Maglichkeiten zum facherverbindenden Unterricht, unter der

besonderen Beriicksichtigung der Schnittstellen von der digitalen zur analogen Welt. Lehrende sind angehalten,
unmittelbare Konsequenzen der Digitalisierung flr Wissen und Bildung zu beriicksichtigen sowie aktuelle
Themen und Entwicklungen kritisch und reflektiert aufzugreifen.

Medienbildung umfasst die Beschaftigung mit der Entstehung, Entwicklung und Zukunft digitaler
Medienkonstellationen. Reflexion und Kritik betreffen beispielsweise medienbiografische
Entwicklungen bzw. Bedingungen der Mediensozialisation sowie digitaler Inklusions- und
Exklusionsdynamiken. Medienbildung geht vom Zusammenspiel von Nutzung und Teilnahme an
aktueller Medienkultur aus.

Informatische Bildung umfasst das Analysieren, Interagieren, Modellieren, Codieren und Testen im
Umgang mit Informatiksystemen, Software, Automatisierung, Daten und Vernetzung. Die Entwicklung
informatischer und medientechnischer Kompetenzen orientiert sich besonders an didaktischen
Prinzipien der sogenannten 21% Century Skills, der 4 Ks (kritisches Denken, Kreativitdt, Kommunikation
und Kollaboration) und des Computational Thinking (problemorientiertes informatisches Denken).
Gestaltungskompetenz geht wvon einem Zusammenspiel von informatischer Bildung und
Medienbildung aus und bietet vielfaltige analytische, produktive und kreative Zugange zu funktionalen
Medieneinsatzen und dsthetischen Medienformaten in globalisierten digitalen Kulturen.



Kompetenzmodell und Kompetenzbereiche (1. bis 4. Klasse):

Orientierung: gesellschaftliche Aspekte von Medienwandel und Digitalisierung analysieren und
reflektieren

Information: mit Daten, Informationen und Informationssystemen verantwortungsvoll umgehen
Kommunikation: Kommunizieren und Kooperieren unter Nutzung informatischer, medialer Systeme

Produktion: Inhalte digital erstellen und verdffentlichen, Algorithmen entwerfen und Programmieren:

Zerlegen wvon Problemen, Muster erkennen, Verallgemeinern/Abstrahieren und Algorithmen
entwerfen

Handeln: Angebote und Handlungsmdéglichkeiten in einer wvon Digitalisierung gepragten Welt
einschatzen und verantwortungsvoll nutzen

Kompetenzbeschreibungen und Anwendungsbereiche, Lehrstoff (1. bis 4.
Klasse):

1. Klasse:

Kompetenzbereich Orientierung: gesellschaftliche Aspekte von Medienwandel und
Digitalisierung analysieren und reflektieren

Die Schiilerinnen und Schiiler konnen

 Riononel s S e St nd e

Kompetenzbereich Produktion: Inhalte digital erstellen und veréffentlichen, Algorithmen
entwerfen und Programmieren

Die Schiilerinnen und Schiiler kénnen

(T) eindeutige Handlungsanleitungen (Algorithmen) nachvollziehen, ausfiihren sowie selbststandig
formulieren.

(G) verschiedene Darstellungsformen von Inhalten und die Wirkung auf sich und andere beschreiben.’

(I) mit Daten einfache Berechnungen durchfihren sowie in verschiedenen (visuellen) Formaten
sammeln und prasentieren.

(I) einzeln und gemeinsam Texte und Prasentationen (unter Einbeziehung von Bildern, Grafiken und
anderen Objekten) strukturieren und formatieren.*®

Anwendungsbereiche
— Sequenzen und einfache Schleifen
— Planung, Gestaltung und Auswertung von Umfragen



2. Klasse:

Kompetenzbereich Information: mit Daten, Informationen und Informationssystemen
verantwortungsvoll umgehen

Die Schilerinnen und Schiler kénnen
— (T) Daten erfassen, filtern, sortieren, interpretieren und darstellen.
— (T) beschreiben, wie (ber das Internet Informationen bereitgestellt und abgerufen sowie Daten
ubertragen werden.
— (I) Lizenzmodelle, insb. offene (Creative Commons, Open Educational Resources, Open Source),
benennen, erkldren und anwenden.*
Anwendungsbereiche
— Organisation von Daten
— (Visuelle) Darstellung von Daten
— Beschreibung von Daten hinsichtlich ihrer Formate, GriRe und bindren Struktur

Kompetenzbereich Produktion: Inhalte digital erstellen und veréffentlichen, Algorithmen
entwerfen und Programmieren

Die Schillerinnen und Schiiler kénnen

— (T) darstellen, wie Programme Daten speichern und verarbeiten, indem sie Zahlen oder andere
Symbole zur Darstellung von Informationen verwenden.

— (T) unter Nutzung einer geeigneten Entwicklungsumgebung einfache Programme erstellen, diese
testen und debuggen (Fehler erkennen und beheben).

— (G) die Rechte am geistigen Eigentum beachten und bei der Erstellung oder beim Remixen von
Programmen die entsprechenden Urheberrechte angeben.®

— (I} visuelle/audiovisuelle/auditive Inhalte erzeugen, adaptieren und analysieren. Sie kdnnen
Moglichkeiten der Verdffentlichung benennen.



3. Klasse:

Kompetenzbereich Information: mit Daten, Informationen und Informationssystemen

verantwortungsvoll umgehen

Die Schiilerinnen und Schiiler kénnen
— (G) Bedingungen sowie Vor- und Nachteile von personalisierten Suchroutinen fiir das eigene Leben
bzw. die Gesellschaft erklaren.
— () zielgerichtet und selbststiandig die Suche nach Informationen und Daten mit Hilfe geeigneter
Strategien und Methoden planen und durchfiihren, geeignete Quellen nutzen und gefundene
Informationen vergleichend hinterfragen.

— (I) Muster in Datendarstellungen wie Diagrammen oder Grafiken erkennen und beschreiben, um
Vorhersagen zu treffen.
— (I} Datenmaterial nutzen, um Ursache-Wirkung-Beziehungen aufzuzeigen oder vorzuschlagen,
Ergebnisse vorherzusagen oder eine Idee zu vermitteln.
Anwendungsbereiche

— Manipulative und monoperspektivische Darstellungen won Informationen in  populdren
Medienkulturen’

Kompetenzbereich Produktion: Inhalte digital erstellen und veréffentlichen, Algorithmen

entwerfen und Programmieren

Die Schiilerinnen und Schiler kénnen
— (T) an Beispielen Elemente des Computational Thinkings nachvollziehen und diese zur Losung von
Problemen einsetzen. Sie wissen, wie sie Losungswege in Programmiersprache umsetzen kénnen.
— (G) wverschiedene populdre Medienkulturen benennen sowie Maglichkeiten wverschiedener
Darstellungsformen von Inhalten erproben.
— (I} ihre eigenen medialen Produktionen auf Barrierefreiheit (iberpriifen und ggf. Barrieren beseitigen.®
— (I) Einstellungen in Softwareapplikationen den persdnlichen Bediirfnissen entsprechend anpassen.
Anwendungsbereiche
— Gezielte bzw. manipulative Darstellungen, zB in Diagrammen, durch Bildausschnitte oder Vertonung’

— Konfigurationsméglichkeiten wvon Betriebssystemen und Kommunikationssystemen, um sie
barrierefrei zugénglich machen®



4. Klasse:

Kompetenzbereich Produktion: Inhalte digital erstellen und verdffentlichen, Algorithmen

entwerfen und Programmieren

Die Schiilerinnen und Schiiler kinnen

(T) Programme entwerfen und iterativ entwickeln, die Kontrollstrukturen kombinieren, einschlieflich
verschachtelter Schleifen und zusammengesetzter Konditionale.

(G) Mdoglichkeiten verschiedener Darstellungsformen von Inhalten erproben und deren Einfluss auf
die Wahrnehmung des Inhalts hinterfragen.

mit bereitgestellten Medien und Software-Applikationen zielgerichtet und kreativ gestaltend
kooperieren.

einfache Programme oder Webanwendungen mit geeigneten Werkzeugen erstellen, um ein
bestimmtes Problem zu IGsen oder eine bestimmte Aufgabe zu erfiillen.

Anwendungsbereiche

Dokumentation von Programmen'®

Projektplanung inklusive Aufgabenverteilung und Zeitplan*?

(Graphische) Notationen, Pseudocode

Asthetische und technische Kompetenzen von Medienkulturen in Projekten



3 STORYTELLING & SCRATCH &
COMPETITION

Storytelling-Competition

Subject: Invitation: 1st European School Map Storytelling Competition
Dear Educator,

Following your training in the framework of GEO-Academy, we are happy to
invite you to the 1st European School Map Storytelling Competition!

In the European Map Storytelling Competition, your task is to identify a
story that connects your school or wider community to at least one of the
17 Sustainable Development Goals (SDGs), and tell that story using
maps.

Learn more about the competition here:
https://geocacademy.eu/mapstorytelling-competition/

We look forward to your participation!

Official competition page:GeoVoices: Map Storytelling for Global
Sustainability Goals — Geo Academy

Kontaktadresse: n.albrecht@ph-tirol.ac.at


https://geoacademy.eu/mapstorytelling-competition/
https://geoacademy.eu/mapstorytelling-competition/
https://geoacademy.eu/mapstorytelling-competition/

https://portal.geoacademy.eu/e-modules/
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Visualisation and synthesis of
information through map
storytelling

% |

Unified Competence
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https://portal.geoacademy.eu/e-modules/

Login

Email or Username

Password 2]

Login Register

Forgot Password?

GEO-Hub Bulgaria GEO-Hub Austria International GEO-Hub

GEO-ACADEMY

GEO-Hub for teachers in Europe

Willkommen im 6sterreichischen Geo-Hub! Welcome to the International Geo-Hub! In
In dieser Gruppe kénnen Sie mit this group, you are able to interact with
LehrerInnen aus Osterreich interagieren, teachers from all other national Geo-Hubs,
bewahrte Praxisbeispiele teilen, ... to share best practices,...



o

v
" Home Resources and Tools Groups v E-modules v Events Contact ‘ Logout ’O
GEO-ACADEMY
Home > Courses > Geo-concept: STEAM education, robotics, and coding
Search courses... Q =

Geo-concept: STEAM education, robotics, and coding

STEAM education, robotics, and coding

Geo-concept: STEAM education robotics

= 4

2 and coding
Geo-concept: STEAM education robotics

Geo-concept: STEAM education robotics

and coding Geo-concept: STEAM education robotics and coding Robotics And Coding Team
: _ guticering STEAM education, robotics,
i vl COdI.I'lg T : Robotics And Coding Team Suca COdI.ng i X and coding - Part 1
STEAM education, robotics, . . STEAM education, robotics,
and coding - Part 4 SIEAM g-aducatlon, Fabotics, and coding - Part 2
and coding - Part 3 Free
Free Free

Free



4 MIND+

ﬁMind+

Official Website : http://mindplus.cc

ﬁxﬁm’k} Home Download Discover

;REE

MIND +

The only thing and everything for kids to start hardware programming
with creative mind.

@ English -



https://mindplus.cc
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5_DEBUGGING ACTIVITY (BAREFOOT
COMPUTING)

Ba refOOt F Home Teachers SupportUs AboutUs Contact
Powered by

https://www.barefootcomputing.org/

Barefoot

>\< Computing at School



https://www.barefootcomputing.org/

PIZZA PICKLE SCRATCH
DEBUGGING

Age: 7 - 9 years (although this can be
adapted for other years)

Concepts / Abstraction, Programming,
Approaches: Persevering, Logic, Debugging

Curriculum D&T
Links:

Pupils are given programs that do not do as
expected and are asked to fix them. Pupils use
logical reasoning to predict what will happen, and
develop their debugging skills.

Open resource '

https://www.barefootcomputing.org/resources/pizza-

pickle-scratch-debugging



https://www.barefootcomputing.org/resources/pizza-pickle-scratch-debugging
https://www.barefootcomputing.org/resources/pizza-pickle-scratch-debugging

Pizza Pickle Scratch Debugging

An introduction to debugging Scratch programs

Age: 7 - 9 years (although this can be adapted for other
years)

Type: Scratch

Curriculum Links to: D&T

Computer Science Concepts: Programming
Computational Thinking Concepts & Approaches:

=-0 /A w3

Abstraction Persevering Logic

AASY

Debugging

‘ & Download Resource w ' Add to Favourites



ONLINE ...

https://scratch.mit.edu/projects/24669802/editor/


https://scratch.mit.edu/projects/24669802/editor/

2. Click on
‘Scripts’
3. Clickon
Blocks'

More

BLOCK PALETTE

SCRIPTS AREA (WORK AREA)

STAGE AREA

&f Costumes 4y Sounds

To clear the stage click on the
green flag.

To program the pizza
simulstor snap the

pizza command blocks
together and then click on
them.

add cheese

Check

Sprites is make pizza
Block Palletes is Scripts.
More Blocks

: 00

~N®

1.
Barefoot

¥ Computing at School

Use the commandsin the script area to write a
program to make pizza.
Click on My Blocks' to see the commands.

Sprite | make pizza

show | @ | B

chesse

Click here to use the Pizza Pickle

Program!

Click on
‘make pizza’



Programming Commands r

Remember clicking the Green Flag will clear your
stage @




Today we are learning about...

Programming

] ’ * | can debug a program
Ld I |
(! g * | can say what a program will do
's." o
--

* | can explain what the bug was and
Programming how I fixed it

.




Debugging - handy hints! ¥

What should it do?

7 1.
! ! 2. What does it do
A A ' 3. Where did it go wrong?
4.

Fix it

o



Pizza order! V

1 plain pizza with no toppings:

1) What should it do?
Make and cook a plain pizza...

2) What does it do?
3) Where does it go wrong?
4) Fix it




Program debugged by .
Pizza Pickle Orders

Pizza Order Program (with bug) Whatdoes it do? Fix it!
What should it do? Where does it go wrong? (Your program)

Make 1 plain pizza It makes a base and putsitin e
—— the oven, but does not cook it |
(/‘ "\5 pul i oven
-

Make 1 pizza with sauce

-

Make 1 pizza with sauce
and cheese




Pizza order! V

1 pizza with sauce:

1) What should it do?
Make and cook a plain pizza witt

sauce...
i 2) What does it do?
: 3) Where does it go wrong?

4) Fix it




p

Pizza order!

1 pizza with sauce and cheese:

\

1) What should it do?
Make and cook a pizza with
squceandatheese...

2) What does it do?
3) Where does it go wrong?
4) Fix it




Pizza order! V

1 pizza with just cheese:

1) What should it do?
Make and cook a pizza with just
cheese...

2) What does it do?
3) Where does it go wrong?
4) Fix it

N\




Pizza order! V

1 pizza with everything:

What should it do?
Make and cook a pizza with
everything...

What does it do?
Where does it go wrong?
Fix it




Pizza order! \

* Make up an order for your friend

* Then program it (with a bug)
o 1. What should it do?
* Canyou fixit? Make and cook a pizza with

2. What does it do?
3. Where does it go wrong?

4. Fix it

14




GO gle unplugged programming activities

AlMode Al Images Videos Shortvideos Forums News More ~ Tools ~

Middle School For kindergarten

Pdf Free For students For high school For kids

CS Unplugged
https://www csunplugged org

H
.

CS Unplugged

CS Unplugged is a collection of free teaching material that teaches Computer Science through engaging

games and puzzles that use cards, string, crayons and ...

CS Unplugged How do | teach CS Unplugged? Topics Printables

g Code.org
aa https://code.org » files » Hour-of-Code-Unplugge... ~ PDF H

Hour of Code Unplugged Activity Packet
This packet includes "Everybody Dance Now" (ages 4-11), "Graph Paper Programming" (ages 6-13),
and "Use Binary to Make Pictures” (ages 10-18) activities.

Kodable
https://www kodable.com » learn » unplugged-coding-a...

Unplugged Coding Activities | The Ultimate Guide for ...
13 Nov 2020 — Unplugged Coding Activities includes 20+ projects that teach real coding concepts
while emphasizing computer science mindsets - all with minimal prep and zero ...

H
H

{=

0);



SARA - unplugged

The basics of coding: SARA

Sequence,
Alternative,
Repetition and
A bSt ra Ct I 0 n . . Digital skills Green skills
SARA -
Compare to

mathematics is
it+,-*and/.



The basic principles of coding

SEQUENCE
ALTERNATIV
REPETITION

ABSTRACTION



To start with we do need commands:
stand , jump, spin , wave , say “Hello”, sit,

With these commands we write our first program:

SEQUENCE




SEQUENCE




SA

The next one is about alternative: If you have black shoes you should jump
otherwise you should turn.

check out the colour of your shoes!



ALTERNATIV




In case of many repetitions it is better to use a new command:
repeat

Will become:




REPETITION




Abstraction you use when you like to use the same code several
times.
As for example

wave
“Hello”

You can call this
greeting



ABSTRACTION




code
{club}
-"’}f
VV\:\A

One club,

everyone’s
welcome |,

code
club}

Discover creative projects, explore highlights from the Code Club Conference
2025, and get ready to celebrate your club’s achievements with our fun new

GIF!



Project of the month

The cats need your help! Coders
can create a fun Scratch game
where players need to draw lines to
help cats reach the exit safely and
avoid falling through the gaps.

Featured resource

Check out our three handy A4
project cards, designed to be printed
and used alongside a computer.
Creators can use these cards to
make fun projects with Scratch, the
BBC micro:bit, and HTML.



https://projects.raspberrypi.org/en/projects/turtle-tracker

{%?gg’} Projects Home Find a project Q

anll Scratch - Level 1

https://projects.raspberrypi.org/en/projects/astropi-ndvi

{%?gg} Projects Home Find a project Q

«nlill Python - Level 3

Physical Computing



https://projects.raspberrypi.org/en/projects/turtle-tracker
https://projects.raspberrypi.org/en/projects/astropi-ndvi

River-Crossing Activity (https://www.barefootcomputing.org/)

RIVER CROSSING ACTIVITY
(SEND)

Pupils act out the traditional farmer, chicken, fox
and corn problem, developing their logical
reasoning skills.

Programming

Write and test code to create software, automate tasks and solve problems using languages and tools

Scratch

These activities are based around Scratch, a visual block-based programming language, where programs are built up
by dragging together command blocks.

2 5

When clicked

Switch background to

Hide variable

SCRATCH TINKERING ACTIVITY WORLD MAP LOGIC ACTIVITY

Pupils tinker with Scratch to find out what it does Pupils look at logical reasoning to predict what
CARBON QUEST and how to create programs in it. sequences of commands do, and then program
them.

Pupils collect data to investigate their school's
carbon emissions and program an animation in
Scratch to share their findings.



https://www.barefootcomputing.org/

FOSSIL FORMATION ANIMATION

Pupils program animations showing fossil

formation, learning to implement algorithms as
code, and sequencing commands.

ACCESSIBLE ADVENTURES IN
CODING

Pupils explore how an accessibility tool created in
Scratch Jr can help a child with visual
impairment.

CLASSROOM SOUND MONITOR

Pupils create classroom sound monitors to take
information from an input sensor, and alter the
output of the program

SHAPES & CRYSTAL FLOWERS
REPETITION

Pupils design algorithms to draw patterns made
of repeating shapes before programming them in
Scratch.




Featured Resources

Handpicked resources to aid in the classroom

Programming

Write and test code to create software, automate tasks and solve problems using languages and tools

Micro:bit

Programming activities using the micro:bit, a pocket sized computer with a range of inputs and outputs.

Kodu

Learn how to implement algorithms as code through the Kodu programming environment.

Networks +

A collection of activities designed to introduce pupils to the basics of computer networks, including key parts of the
system.

Data

Activities to support the processes of gathering, organising and analysing different kinds of data.

Unplugged

Learn about computing and coding concepts, minus the computer!

Themed Resources

Cross curricular activities based around a range of themes including current affairs and other relevant topics.

Don't Forget! +

Short, fun activities designed to teach pupils problem-solving skills such as algorithms, decomposition and patterns

Teacher Resources -r

Check out these tailor made resources

EARLY YEARS AGE 9-11 BOOK A WORKSHOP




Students need to know:

1) What they are learning

2) Ifthey’ve learned what they are
supposed to



Learning intentions should focus on what
students are LEARNING, not what they are
DOING

WHAT ARE WE LEARNING TODAY?



Success Criteria

Clarity in relation to what is being taught brings
about clarity in what students are expected to do to
demonstrate their learning.



WARM-UP ...

Unplugged programming
The basic principles of coding

SEQUENCE
ALTERNATIV
REPETITION

ABSTRACTION



Pizza Pickle Programming Commands

addsauce

-

cooMng
start cooking

Make the
base
make the base

Start

add basil

add
cheese

-/

/




!Date:

Program debugged by :

Pizza Pickle Orders

Pizza Order
What should it do?

Program (with bug)

Make 1 plain pizza

What does it do? Fix it!
Where does it go wrong? (Your program)
It makes a base and puts it ip e
the oven, but does not cook it
put in oven
start cookng

make the base

putin oven

make the base
put in oven

start cooking




Make 1 pizza with sauce

make the base
add cheese
putin oven

start cooking




Make 1 pizza with sauce
and cheese

make the base
add cheese
add basil

put in oven

start cooking




Make 1 pizza with just
cheese

make the base
add cheese
add basil
putin oven

start cooking




Make 1 pizza with sauce,
cheese and basil

start cooking
make the base
putin oven
add sauce
add cheese

add basil




Let's get serious about programming...

Binary search

phone book | name starts with O

log on to Facebook | account verification
Input: a sorted list of elements

Returns position



I’m thinking of a number between 1 and 100

You have to try to guess my number in the fewest tries possible.

With every guess, I tell you ...

Guess is too low
Guess is too high

Correct!

Suppose you start guessing like this: 1, 2, 3, 4, ...

That’s a bad approach!

(“simple search”)

Worst case: 99 guesses



A better way ...

Worst case: ? guesses



Success criteria ...

How about ... a list with 240.000 entries?

Simple search: ......

Binary search: .......

= Running time
=» Big O notation

Linear time vs log time



Storytelling ...

... writing search algorithm for NASA

... calculating where to land.

SIMPLE SEARCH | BINARY SEARCH ?

There are only 10 seconds to figure out where to
land ...

Consider the possibility of bugs in the code!

TEST RUN:
100 landing position to check

and it takes 1Tms to check one element



BUT realistically, the list has 1.000.000.000
elements!

If you run the code with binary search ... how
long will take?

If you run the code with simple search ... how
long will take?



Zeit zum Entspannen ...

https://blockly.games/

https://www.roboblocky.com/

https://www.codeforlife.education/rapidrouter/

https://codecombat.com/

https://www.planet-schule.de/thema/lernspiel-
programmieren-elefant-tutorials-100.html



https://blockly.games/
https://www.roboblocky.com/
https://www.codeforlife.education/rapidrouter/
https://codecombat.com/
https://www.planet-schule.de/thema/lernspiel-programmieren-elefant-tutorials-100.html
https://www.planet-schule.de/thema/lernspiel-programmieren-elefant-tutorials-100.html

Let's do some serious data
processing...

https://codap.concord.org/

.
- "_ COD AP Get Started Educators Developers Researchers Community Help About Launch CODAP Q
-l

o
“Tracks (<) acases

animal_id 528-546
species  Elephant Seal

Announcing CODAP V3
Beta

Measurements @ 858 cases @

0-229

CODAP V3 is designed to propel data education into the future. Test the

day
date 230 values ﬂmmﬂLl.d
ot 528 [l 536 [ ] 541 ] 546 new, faster CODAP beta release now.

9 values

latitude  28.06-49.44

longitude  -165.38--115.13 o Eblv 5 Try Beta
P day_ = 9/14/2005 ayhac
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https://codap.concord.org/

CODAP =Common....

Online Data Analysis Platform

Of course, meanwhile you can find everything on the internet, but if - for example - the mean value (in a data set) has no
meaning for you, a lot of things (out there) may be meaningless. You could be vulnerable to manipulation.



Data records made up out of (thin) air

For someone who has respiratory problems, the question of air quality can be important. A forest fire close to

home could have an impact on air quality. But how can we find out?

We will analyse the air quality during and after the Bighorn Wildfire (5 June to 23 July 2020) in the nearby city

of Tucson, Arizona.

To be able to do this at all, we need data.

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



(vass) FIRMS

. Quick Search ¥ Annd
Fire Information for Resource Management System

Fires / Hotspots

v © Simple
Landsat [30m]
VIIRS (S-NPP, NOAA-20 & NOAA-21) [375m]
MODIS (Aqua & Terra) [1km]

Overlays
[

VIIRS NOAA-20 Corrected
Refiectance (true color)

VIIRS NOAA-21 Corrected
Reflectance (true color)

VIIRS S-NPP Corrected
Reflectance (true color)

MODIS/Aqua Corrected
Reflectance (true color)

MODIS/Terra Corrected
Reflectance (true color)

-
==
=

TIMELINE CAPTURE

5 June to 23 July 2020, Tucson, Arizona



Aerosol Optical Depth (AOD)

Aerosol Optical Depth (AOD) is a value calculated via satellite measurements of aerosols (e.g., urban haze,
smoke particles, desert dust) distributed within a column of air from Earth’s surface to the top of the
atmosphere.

1. Column with High Aerosol Concentration: This column contains a significant number of
particles, leading to higher light scattering and absorption. As a result, less direct sunlight

reaches the ground, corresponding to a higher AOD value.

2. Column with Low Aerosol Concentration: This column has fewer particles, resulting in minimal
scattering and absorption of sunlight. Consequently, more direct sunlight reaches the ground,

corresponding to a lower AOD value.




The data were collected by NASA's Terra satellite and accessed through the myNASAdata website.

my NASA data

My NASA Data is an educational platform designed to
make NASA's Earth science data accessible to students,

educators, and lifelong learners. The website offers a
wealth of resources, including interactive tools, lesson
plans, and real-world data sets, to support the...
read more

TERRA

Terra is a key NASA mission dedicated to studying
Earth's systems from space, providing vital data for

understanding our planet's climate, environment, and
natural processes. Launched in 1999, the Terra satellite
carries a suite of advanced scientific instruments that...
read more



Fortunately for us, someone has already gone to the trouble of plucking the
data from the Internet for us.

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

Data.csv

CODAP gets the data talking

Visit the following site:

I Common Online Data Analysis Platform (CODAP)

https://codap.concord.org/


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

Launch CODAP ...

"' CODAP Get Started Educators Developers Researchers Community Help About Launch CODAP
[

Common Online Data
Analysis Platform
(CODAP)

CODAP is a free, web-based app desi to support stud in learning
and doing data science, and as a tool for curriculum developers and

education researchers.

Learn More




CREATE NEW DOCUMENT




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

'=v| Untitled Document

v D = D
- B ®
Moend ler Calc Text Plugins

Close

Revert.. >

Save.
Create a copy
Share P

Rename



We select the data file previously downloaded ...

Drop file here or click here to select a file.




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

Untitled Document UNSAVED

v @ 2L 8 () ®

Tables Graph Map Slider Cale  Text Plugins

cases (82 cases)

in- Month Date LAT LON ACD Color tMax ('F) | precip
dex Scale {in)

76 August 8/25/20 3213 -T0.96 038 107.06

77  August 8/26/20 3213 -T0.96 o3 100.94

78 August 8/27/20 3213 -T0.96 032 107.06

79  August 8/28/20 3213 -110.96 o 107.06

80 August 8/29/20 3213 -T0.96 (A 98.96

81  August 8/30/20 3213 -110.96 0.06 8996

T ——————————————————



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

=¥  Thickair UNSAVED

w4 LB O

Open... ler Calc Text Plugins

I Close

Import.. cases (82 cases)
o LON AOD Color tMax ('F)  precip
Revert. .. > Scale (in)
r 110.96 038 107.06 0
2 -110.96 03 10094 0
Create a copy 20 vsz15 -110.96 032 107.06 0
20 3213 -11096 0.21 107.06 0
Share... ? ho 3213 -11096 01 98.96 on
Conanie 20 3213 -110.96 0.06 89.96 0
2n Z721% _11N R nn 20 0O/ n



Get to know your data

We have 82 data entries. A wide range of information is entered for each data entry. If you hold the mouse
over a data field, detailed information is displayed:

=~| Thickair UNSAVED

fMk® 8L ©®

Tables Graph Map Slider Cale Text Flugins

Aerosol Optical DepthThe degree to which aerosals in the
enviranment prevent ransmission of light 0.1 is crystal clear
and a 4 means you can't see the sun at mid-day Measured
at 550 nm wavelength of light

i
cases (82 cases) OF
in- | Month Diate LAT LON ADD Colar tMax {'F) | precip avgWind (mph) H
dax Scale fin}
1 June 6/1/20 3215 096 004 100 94 felely 761 -
June 6/2/20 3213 -1096 0.03 04 0.0 738 'Iﬁl'
3 June 6/%/20 213 N0 96 004 108 08 ] 587 ]
4 Jung G420 3215 -Ne96 0.05 10796 [+] 582
5 June 6620 3213 -T0SE 0.03 5092 o 738 0
6 June 6/7/20 3213 N0 %6 003 a5a2 o 17
7 June 6/5/20 3213 -T0S6 0.03 52.96 o 217 ,
8 June 5920 3213 -T0SE 0.04 93.02 o 514
9 June 6/10/20 3213 096 0.03 10202 o 671
10 June &m/zo 3213 -No.26 0.04 105.08 o 626
N June 612/20 3213 N0 56 005 07 96 o BO5
12 June 6/13/20 3213 096 0.05 105 98 o 1029
13 June 61420 3213 056 0.05 0262 ] azn
T June 615/20 3213 N0 96 004 04 o 640
15 June &N6/20 3213 1096 0.03 10202 o 10.95
16 June &17/20 3213 T0.o6 0.04 100.54 o 0.5
17 June 6/18/20 3215 1096 0.05 10094 o 828
18 June &fof20 3213 -No.26 006 100.95 [+] 671
19 Juna 6/20/20 3213 NnoS6 006 10202 [+] 671
20 June &/21f20 3213 1096 0.08 104 o 595
N June 6/22/20 213 N0 o6 an 108 08 ] 503
22 June 623120 3213 -N0.S6 an 10598 s} GGD‘A

You will find a total of nine attributes (columns) for each of the 82 data entries (rows). An attribute can be
numerical or categorical.

Aerosol optical depth (AOD) is calculated from satellite measurements of changes in the reflections and
absorption of visible and infrared light due to particles in the atmosphere.

The data for AOD, temperature and other attributes were selected for a three-month period during which a
large forest fire, known as the Bighorn Fire, occurred near Tucson, Arizona.



Juggling with data

The ‘Graph’ menu item initially shows us the entire, unorganised "data cloud’.

Untitled Document UNSAVED

e @ B L) ®

Tables Graph Map Slider Cale  Text Flugins

cases (82 cases]

“te LAT LON AOD Eolor tMax(F) precip avg- o

scale fin) mphl

6/1/20 3213 -N0%6 0.04 10094 004 761 %

6/2/20 3213 -N096 003 104 oo 738 2

6/3/20 3213 -N096 0.04 105.08 1] 582 E

6/4{20 3213 o096 0.05 10796 o 582 5

5 June 6/6/20 3213 096 003 9392 o 738 §

&  June 6/7/20 3213 096 0.03 9392 o o7 "-‘

7 June 6/8(20 3213 -N0 96 003 8996 1] 917 ©

8 | June 6/9/20 3213 -N096 004 93.02 o 514 E

9 June &M10/20 3213 -N0%6 0.0 102.02 o en =

0 June &mf20 3213 M09 004 105.08 0 626 5
n  June 61220 3203 -Nogs 0.05 107.96 o 8085

12 June 6M3/20 3213 -N096 0.05 10598 o 1029 Click here, or drag an atsribute here. A
13 June 6/14/20 3213 -N096 0.05 10292 o 828
14 June 6/15/20 3213 -N096 0.04 104 o 649
15 June 616/20 3213 no96 0.03 10292 o 1096
e ——— O 1 ¥



If we drag the *‘Month’ attribute onto the horizontal axis with the mouse, our pile of data already looks tidier.

=~ Untitled Document  UNSAVED

e @ LB L) ®

Tables Graph Map Slider Calc Text  Plugins

B Data

cases (82 cases]
in- |Month | Date LAT LON AOD Color tMax ['F) | precip  avgWind (mph]
dex : Scale fin)
40 July Th3f20 3213 1096 005 105.08 o 671 %
41 July Th420 3213 -Nogs o005 107 96 a 761
&2 July TNE/20 3213 -N09s 003 104 o 262
43 July TNe/20 3213 -N096 003 10598 o 1007
& July TAT20 3213 LTS 007 10282 [s] 671
45 July 7820 3213 N0 96 003 100 4 o 626
46 July 7/20/20 3213 -096 004 104 a 8.05
57 July 7220 3213 -N096 005 10292 o 761
48 July TET20 3213 -N096 004 0292 o 262
49 July Ti2820 3213 096 004 107 96 o 64D
50 July Ti220 3213 N0 96 002 107 96 [+ 783
51 July 7/30/20 3213 N0 96 003 108 94 o 716
52  July 7/31/20 3213 -N096 002 10094 o 761
53 August  8/20 3213 -N096 003 107.06 o .04
[ Aot ETETE T zaaz nnne nnc e ne n o T



Let’s drag another attribute onto the horizontal axis:

=+~ | Untitled Document  UNSAVED

e @ LB ) ®

Tables Graph Map Shder Cale Text  Plugins

s om |
i
cases (82 cases)
in- Month Date LAT LON ADD Color tMax (F) | precip avg- g
dex Scale fin) mph)| | £ o
1 June 61120 3213 -N09%6 004 10094 004 761 - £
2 June 6/2/20 3213 1096 003 104 om 733 [l 8 ,
5 June 6/5/20 5215 1096 D04 105.08 0 582 = .
4  June 6/4/20 3213 1096 005 107.96 ] 582 S m
5  June 6/6/20 213 N096 003 9392 o 738 g .
6 June 6/7/20 3213 1096 003 03.02 o o7 YT
7 June 6/8/20 5215 11096 0.03 39.96 o 917 z /
8 June 6/9/20 3213 -110.96 0.04 93.02 o 514 E .
9  June &M0f20 3203 -10.96 003 10202 o &7 i n
10 June 6M/20 5215 -10.96 004 105.08 o 62 |5 .
L 1 ] [ ] .8 L]
N June 61z/20 3213 1096 005 107.96 o 805 © 005 01 O O2 025 O3 03 04
12 June 613/20 5213 -N096 008 10598 0 1029 AOD
13 June 6/14/20 52135 1096 005 10292 0 828
14 June 6/15/20 3213 -N096 004 104 0 649
0

15 June 6/16/20 3213 -N0.96 0.03 10292




Why shouldn’t we also assign an attribute to the vertical axis? We have enough attributes!

@ LEllw®

Tablse Gragh Map  Sldee  Cale  Teel  Flges

ases (82 casost
Date AT Lon ADD Color WM () precip

scale
&na20 21 M0a6 006 0706 o Ll
snajzo sz moss oos moz 0 [
&fa0/20 uE M0 005 w0706 o078 s
a0 nE o6 on w608 0 222
a0 uE e on e06 a arr
B0 23 maes o 10508 0 761
Bizafzn sz nosn 00 wroe o L)
waniza Al noes o wrae ) Bos
&/z0/z0 sz mose om 10054 0 553
sizifz0 [T ose wrs 0 L7
&fzarz0 2B Toge on w0706 0 [
&fziz0 sz Togs o 806 an 528
 Augus  ERaED uBE 0w ope Bnae 0 s

August  BELI0 nE 09 004 BHO6 a a0 Am A - Se
= 020




Maybe we'll also try something from the menu bar. How about ‘Map’?

©ER 0

Hvd2idgllo ®
Iables Graph Msp  Suder Caic et Plugns Undo Hede  Tiles
| | cases (82 cases) 04
e Mo Oxtw AT on AOD Col IMax(1) prec svgWind Gngh) =
dex scale (m) o35
& August 81320 21 Nos6 006 10796 o 76, &
70 Augut €190 3213 moss 005 moz ° 503 as -
N August 820020 21 006 008 10706 0 98
7 Nt W 20 il on - o
75 August  /22i0 5213 nose oz 9896 o e
74 August 82320 3218 n0%6 oM 105.98
TS August 82420 213 N0 %6 006 10706 .
76 Agust  E2500 213 1096 038 10706 .
T e WO @ s osi T .
T Agust  W220 2 N0 96 032 10706
7 Avqust  e2s0 213 noss oz 10706 & s e e O
B0 Avgust 829720 215 0% o1 9896 E Super Sabrs 0/ o > o
B mumgust  REODO 01 0% 008 no0e
82  August 83120 n3 N0 96 004 8006 e £ Modiew R o “'ﬂ S.-
#
£Rimgon e
B ¥
YR - temerd 8| 13
2 g\ L3
i 1
3 a R %
L oq : E Tewn R !,

Looks like a lonely data point at the airport. Let’s check this with Google maps!

i | l_-‘d‘.m.
EiValencia Rd




With a little perseverance, we can now start analysing the
data. We can mark individual data areas and use such
wonderful things as Mean, Median or BoxPlot to find out
what the forest fire has done to the data.
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I wanted to find out about the optical depth categories of aerosols at 550 nm. For example, what o
does it mean if the value is below, say, 0.05. Can you provide me with a general categorization
table for this?

08 ® ()

©®  Aerosol Optical Depth (AOD) at 550 nm quantifies the degree to which aerosols in the atmosphere
prevent the transmission of sunlight by absorption or scattering. AOD values range from 0

(completely clear sky) to 1 or more (very hazy conditions).

While there isn't a universally standardized categorization for AOD values, a general classification is

as follows:
e AOD < 0.1: Clear conditions with minimal aerosol presence.
e 0.1 < AOD < 0.25: Light aerosol loading, typical of background conditions.
e 0.25 < AOD < 0.4: Moderate aerosol presence, indicating noticeable haze.

e AOD 2 0.4: High aerosol loading, leading to significant haze and reduced visibility.

Making sense of data

Note: This dataset is intended for students to find no effect of the wildfire on the AOD for Tucson, Arizona.

The AOD data here are not elevated due to the wildfire. This dataset can be used to help students
understand that approaching a dataset with bias or expectation can influence what one finds in the data. There
are some higher AOD values toward the end of the data, which students may assume represent the fire.



Deliberate Practice and ...

A Second example ...

Earthquakes

Data Setis here:

earthquakes.csv

Firstly: Import data

ntitied Document UNSAVE

® LEL @

Tables Graph Map Shder Calc Text Plugins
by e "
cases (100 cases)
in Year Manth Day Time Lat
dex
92 2024 8 18 181519 5927
93 2024 8 17 183246 3760
94 2024 8 16101536 3507
a5 2024 8 15 033335 4282
o6 2024 8 15 225157 55406
97 2024 8 13 064305 4619
o8 2024 8 15 018540 5479
@9 2024 8 13002838 3514
100 2024 8 122055459 5512
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https://portal.geoacademy.eu/wp-content/uploads/2024/12/earthquakes.csv

Then: Organise the pile of data

Untitled Document  UNSAVEL

Hkr® L8 ®

Tabies Ceaph Map  Slhder  Calc  Tomt  Muging

cases (100 cases) P T vkEAINE
il Morth  Dwy Time. L.t Lon Oepth  Mag Region  Tumest Wera, y
amp i 19y AusTRIA
2026 » W 00820 M7 2824 6 48 S1kmS . 1720320 - o
200 0 W 003707 A 2081 w2 o dkmNn ez .
2004 w 7 onwon | mes i 0 a5 2kms s o
2024 5 7 oe2957 e 5730 e 45 2ikms_ 29SS et :
202 £ 1 074032 s sass 10 6 Thm. 72900
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What happens when you drag the ‘Mag’ attribute to the Map with the mouse?
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TRAINING

Get meaningful data from here ...

Donate Resources About Login

You are probably wrong about

Domestic work Global warming Plastic in oceans Life satisfaction Extreme poverty
collaborations

We have tested thousands of people and they were systematically wrong about all this.

Upgrade your worldview

Gapminder is an independent educational non-profit fighting global misconceptions.

https://www.gapminder.org/

... and use CODAP to find meaningful mean value.


https://www.gapminder.org/

