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1. Digital Literacy – Why to understand those basics?

2. The computer: the tool that can do more

3. In here, out there: Information processing

4. … a sequence of 0001110101111 ?

5. All follows code

Unit 1 – Basics in computer sciences
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Digital Literacy – Why to understand those basics?

Digital Competence

“Digital Competence is the set of knowledge, skills and attitudes […] that are
required when using ICT and digital media to perform tasks, solve problems,
communicate, manage information, collaborate, create and share content and
build knowledge effectively, efficiently, appropriately, critically, creatively,
autonomously, flexibly, ethically, reflectively for work, leisure, participation,
learning, socializing, consuming and empowerment.” (Ferrari 2012, 3ff.) 



© Prof. Dr. Britta M. Gossel 4

Digital Literacy – Why to understand those basics?

Ferrari (2013)
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Digital Literacy – Why to understand those basics?

Acht Elemente von Digital Literacy. Erstellt von Christian Friedrich mit dem Externer Link: Remixer der Externer Link: Visual Thinkery, der unter CC-BY-SA 4.0 
lizenziert ist. Lizenz: cc by-sa/4.0/deed.de 



© Prof. Dr. Britta M. Gossel 6

Digital Literacy – Why to understand those basics?

German study about digital society Quelle: DI21 Index 2022/2023
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Digital Literacy – Why to understand those basics?

Quelle: DI21 Index 2022/2023
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Digital Literacy – Why to understand those basics?

Quelle: DI21 Index 2022/2023
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Digital Literacy – Why to understand those basics?

Quelle: DI21 Index 2022/2023
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Digital Literacy – Why to understand those basics?

Quelle: DI21 Index 2022/2023
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Digital Literacy – Why to understand those basics?

Eichhorn, 2019, S.69
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The computer: the tool that can do more 
(Zitzler, 2019, own translation)

Development from the wooden spoon to the food processor (Zitzler, 2019, S.4)
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Development of calculating aids up to the computer (Zitzler, 2019, S.5)

The computer: the tool that can do more 
(Zitzler, 2019, own translation)
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A computer as a mini-factory

 „ To put it simply, a computer is a processing system for numbers in which the 
processing procedure itself can be variably adjusted. [...] it is rather a data kitchen 
including a cook, which can independently manage the entire process starting 
from the initial numbers to the final product.“ (Zitzler, 2019, S.6, own translation)

• Input: Source material, i.e. store data, elementary data 
processing.

• Processing: Implement recipe - the programme - as a sequence of 
processing steps.

• Output: Final product

The computer: the tool that can do more 
(Zitzler, 2019, own translation)
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A computer as a mini-factory

 „ To put it simply, a computer is a processing system for numbers in which the 
processing procedure itself can be variably adjusted. [...] it is rather a data 
kitchen including a cook, which can independently manage the entire process 
starting from the initial numbers to the final product.“ (Zitzler, 2019, S.6, own translation)

The computer: the tool that can do more 
(Zitzler, 2019, own translation)
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Types of computers

 „ A computer can process data of any kind: Images, texts, sounds, etc. - not just 
numbers. Therefore, a computer can be described as a universally applicable 
tool for automated information processing that can receive, store, process and 
forward data.“ (Zitzler, 2019, S.7, own translation).

The computer: the tool that can do more 
(Zitzler, 2019, own translation)
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Never alone

 „ You hardly ever come across a computer as a single, isolated device [...]. When 
we surf on our computer, we actually use many other computers worldwide in 
parallel [...]. This is why we often speak of computer systems.“ (Zitzler, 2019, S.7-8, own
translation).

The computer: the tool that can do more 
(Zitzler, 2019, own translation)
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… and why information sciences (or in German: „Informatik“)?

 Informatik = A made-up word from information and automatic

 „It refers to the science of automated information processing and deals not only 
with how to build and use computers and computer networks, but also what can 
generally be done with them - and what not, because even computers have 
limits: Not every task can be accomplished by a computer system.“ (Zitzler, 2019, S.8, 
own translation).

The computer: the tool that can do more 
(Zitzler, 2019, own translation)
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In here, out there: Information processing (Zitzler, 2019, S.9-15, own translation)

The human being as an information processor

 People are constantly processing information

• Reading a book
• Shopping
• Jogging

 „ We are constantly taking in impressions from the environment, evaluating them 
and trying to react to them appropriately.“ (Zitzler, 2019, S.9; own translation)

• Touch hot cooker top  Take hand away
• Tapping on shoulder  Showing train ticket
• Feeling hungry walk into the kitchen



© Prof. Dr. Britta M. Gossel 20

The human being as an information processor

In here, out there: Information processing (Zitzler, 2019, S.9-15, own translation)

Perception Processing Action
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IPO – Back to the roots

 IPO: Input – Process – Output 
(German: EVA: Eingabe –
Verarbeitung – Ausgabe)

 Example - IPO in the past:

• Number input by punch card
• Programme processing in the 

computer (... very long!)
• Output result on a printer

 Programme: rigid if-then scheme (but 
e.g. web search: processing can be 
adapted based on new information)

In here, out there: Information processing (Zitzler, 2019, S.9-15, own translation)

Input process output
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Fast and faster: IPO all the time

 IPO today is much more complex

 For example, the control computer of 
an autonomous car: "The computer 
cannot lie down on its lazy skin after a 
calculation, it must constantly 
perceive the environment and 
recalculate and adapt its timetable as 
well as the control signals" (Zitzler, 2019, 
S.12, own translation)

In here, out there: Information processing (Zitzler, 2019, S.9-15, own translation)
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Which pattern belongs to which?

 Information processing: Assignment Input Output

 Idea: Assignment is a huge table. Information processing then means looking up 
the table to see what output needs to be produced for the current input.

 Problem with this idea:

• Table much too large for available memory.
• Table does not exist.

In here, out there: Information processing (Zitzler, 2019, S.9-15, own translation)
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Which pattern belongs to which?

In here, out there: Information processing (Zitzler, 2019, S.9-15, own translation)
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Which pattern belongs to which?

 Reality: Assignment input output is done via programme: "So instead of listing all 
input-output assignments individually, one rather describes the way how the 
corresponding output can be determined from an input".(Zitzler, 2019, S.15, own translation)

 A computer uses a programme to calculate which output belongs to an input.

• Lowest level: zeros & ones (current on | current off).
• Any kind of information (numbers, pictures, videos...) are mapped over a 

sequence (a pattern) of 00011101011001111.

In here, out there: Information processing (Zitzler, 2019, S.9-15, own translation)
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… a sequence of 000101110111…?

The power of digitalisation (Kollmann, 2020, S.6-7, own translation)

 The digitisation of information in the software sector is a basic prerequisite for the 
Digital Economy.

 Digitisation makes it possible to edit, copy, transmit and display large amounts of 
data of text, images and other information without loss of quality and at high 
speed.

Basic data types:

 Text: ASCII code (American Standard Code for Information Interchange 
(e.g. 1000001 = "A").

 Image: decomposition into rows and columns elements of a matrix
(pixel: 16/32-digit sequence of digits)  row of digits

 Sound: analogue-digital converter digital data stream
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… a sequence of 000101110111…?

http://www.thematrixer.com/binary.php
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… a sequence of 000101110111…?

Von Andreas -horn- Hornig, de:Benutzer:Sjr - Erstellt von mir, Andreas -horn- Hornig, CC BY-SA 2.5, 
https://commons.wikimedia.org/w/index.php?curid=286813
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… a sequence of 000101110111…?

https://www.youtube.com/watch?v=WblPwVq9KnU
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… a sequence of 000101110111…?

Von wdwd - Eigenes Werk, CC BY 3.0, 
https://commons.wikimedia.org/w/index.php?curid=17108877
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All follows code (Zitzler, 2019, S.17-24, own translation)

Wherever you look: it's all code!

Our everyday life consists of processes.

 "Programmes [or code is] are flow charts of how what has to work, in what 
order, possibly even exactly when. They describe steps that are to be carried out 
one after the other or in parallel. And there are very different ways of describing 
such processes" (Zitzler, 2019, p.18, own translation).
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What is a computer programme?

All follows code (Zitzler, 2019, S.17-24, own translation)
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What is a computer programme?

 "A programme determines the processing procedure, one could also say it 
determines the flexible parts of the device computer." (Zitzler, 2019, p.18, own translation)

 Programme specifies how computer should solve a task (e.g. write text, convert 
image, play music...)

 “A programme is a sequence of elementary processing operations that the 
computer masters and makes available. You can think of it like the tango: There, 
basic steps are fixed, but how we string them together can vary; each dance 
(each programme) can look different" (Zitzler, 2019, p.19, own translation).

 Nothing works without a programme: 

(a) programme for operational readiness (operation, loading, installing 
etc...) = operating system, 

(b) programmes for functionalities (e.g. apps, word processing, e-mails...) 
= programme

All follows code (Zitzler, 2019, S.17-24, own translation)
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MS DOS Startscreen (1981) 
Quelle: https://www.computerbild.de/fotos/25-Jahre-Windows-5722893.html#2

All follows code (Zitzler, 2019, S.17-24, own translation)
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What programmes have to do with poems

 Programmes are formulated in a programming language.

 Programming languages  give computers orders that are also readable by 
ourselves

 "A programming language defines a basic set of elementary processing 
operations that can vary in power. Adding two numbers represents a simple 
command, while drawing a line on the screen is a complex instruction involving 
many individual steps." (Zitzler, 2019, p.20, own translation)

 Examples:

• Website programming: HTML, CSS, JavaScript 
• Easy to learn: Python
• Visual building blocks:  Scratch
• Statistics: R

All follows code (Zitzler, 2019, S.17-24, own translation)
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What programmes have to do with poems

All follows code (Zitzler, 2019, S.17-24, own translation)
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Ingrediences for a computer programme

 All programming languages: Sequence of elementary processing steps.

 Existing processing steps (= instructions) depend on concrete programming 
language.

 Basic concepts:

• Variables = written containers for data (e.g. a, b, c).
• Instructions = elementary processing steps (e.g. add)
• Loops = repeated execution of instructions (e.g. execute z again and again).
• Branches = conditional execution of instructions (e.g. do x until y occurs)

 Instruction blocks = grouping of processing steps into new instructions

All follows code (Zitzler, 2019, S.17-24, own translation)
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All follows code (Zitzler, 2019, S.17-24, own translation)
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… and by the way

https://commons.wikimedia.org/wiki/File:Ada_lovelace.jpg#/media/File:Ada_lovelace.jpg

The mathematician Ada 
Lovelace wrote the first
computer program in 
1843, an algorithm to
calculate a sequence of
Bernoulli numbers.
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Let‘s do some practice

https://programmieren.wdrmaus.de/
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Let´s do some practice

https://code.appinventor.mit.edu/login/


