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# 2Overview

2

Stadt | Land | DatenFluss

Ed.: DVV, sponsored by BMBF

Patronage of the Federal Chancellor

Awards:

- App of the month July (German 

Academy for Children‘s and Youth 

Literature)

- Comenius-EduMedia-Award (Society 

for Pedagogics, Information and Media 

e.V.)

- Shortlist for „Innovation of the year“, 

German OnlineCommunication Award

- German Design Award

Data Literacy Charter

Stifterverband, DStatG and 

many more

>100 signatories from the 

beginning

German & English version

Data-Informed Decision 

Making in a Pandemic

2nd Ideas Competition, Focus: 

Data Literacy

Development of ~15 new MOOCs

Project Authorization Request

Standard for Data & AI Literacy, Skills, and 

Readiness

Partners a.o.: DStatG, FENStatS, 

Stifterverband, KI-Campus, PARIS21

HFD Data Literacy 

Framework 

2019: Systematic Review, 

Research Report, Competence 

Framework

2020: English version



Research

The HFD Data 
Literacy Framework



# 4Data-informed Decision Making



# 5Dimensions of Future Skills
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KNOWLEDGE

SKILLS

COMPE-
TENCE

ATTITUDE

According to the KSAVE-model, Future Skills 
comprise three competence dimensions that must 
be represented in all competence areas:

• specific knowledge (“knowledge"),
• the abilities and skills to apply this knowledge 

(“skills") and
• the willingness to do so, i.e., the 

corresponding value attitude (“attitudes, 
values, ethics"). 

(see Data-Literacy-Charta) 



# 6Industry: Predictive Maintenancy

Requirements document for 

maintenance object

• Use standardized 

terms
• Collect data in an 

automated process

• Merge unstructured 
data from different 

data procurers

• Dealing with (un-) 

structured data
• Checking 

assumptions and 

data quality
• Safe handling of 

databases

Input/Output Tasks Competencies

Factual data table with structured data; 

delta between ideal and real 
maintenance measures

• Prepare structured 

data
• Clean and transform 

data

• Detect outliers, 
missing/implausible 

data, etc.

• Knowledge of 

maintenance strategy
• Data management 

and data validation

• Data enrichment, e.g. 
geodata, weather 

data

Validated information on assets, measures 

carried out incl. maintenance history, 
associated location data 

• Determine factors 

affecting 
maintenance 

requirements

• Failure forecasts
• Time forecast for 

repairs

• Knowledge of 

components and 
repair process

• Modelling 

competence
• Visualization and 

communication of 
complex models

Relations between property features, 

location characteristics, etc.; forecasts 
of maintenance requirements

• Derive different 

maintenance 
strategies (e.g. 

maintenance cycles, 

optimal stock level)
• Evaluate costs

• Understanding 

technical relations
• Knowledge of 

maintenance 

processes
• Planning 

competence

Recommendation on maintenance 

cycles and storage related to 
maintenance strategy

Knowledge

Smart Data

Actionable

Raw Data

Requirement
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Competence Framework

Stages & Dimensions

• All stages of the 
knowledge/value creation 
process from data

• Competence dimensions: 
1. Knowledge, 
2. Skills,
3. Attitudes, Values, 

Ethics

Reflection of 
interdisciplinarity

1. What do I want? (Domain expert)
2. What can I do? (Data expert)
3. What am I allowed to do? (Data protection expert)
4. What should I do? (Data ethicist)

Operationalizability

• Allows the competencies to 
be translated into specific 
and testable learning or 
competency objectives

Measurement

Areas & stages

• Cognitive and affective 
learning areas

• Learning stages: 
1. Reaction, 
2. Learning success, 
3. Behavior, 
4. Result

Applicability

• Transparency regarding the 
possibilities and limitations 
of inferring competencies 
from observable behavior.

• Validity, reliability and 
objectivity

• Cost-benefit ratio (money, 
time, required skills of 
examiners)

Requirements for a Framework
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• Knowledge 

about 

estimation 

methods and 
algorithms

• Knowledge 

about possible 

causes of 

artifacts

• Ability to 

represent 

measurable 

relationships in 

models

• Ability to 

anticipate future 

uses of analysis 

results

• "Analytical 

fairness" as a 

basic attitude, 

i.e. willingness 

not to perform 

analyses if the 

risk of misuse is 

high

Example C1: Analyse Data



# 10

• Knowledge of 

statistical 

terminology

• Knowledge of 
statistical 

fallacies (e.g. 

correlation vs. 

causality)

• Can draw 

conclusions about 

which charac-

teristics of data a 
key figure makes 

statements about

• Can question to 

what extent 

interpretation of 

results depends 

on one's own 

contextual 

knowledge

• Openness to 

new findings, 

even if they 

contradict 

previous 

convictions

Example D1: Interpret Data Analyses



Applications

(I)

Stadt | Land | 
Datenfluss



# 12Target Groups and Motivation

12 lessons of 3 learning units 
each + basic module basic 
knowledge + outlooks

15 minutes per learning unit

10 weeks total duration when 
working on one learning unit/day

12

WHERE does change through 
digitization take place? 

✓ Fields of application: Health, 
mobility/smart city, 
work/economy ...

HOW can we act 
confidently in a digitized 
world? 

✓Digital skills: especially 
data literacy

WHAT are the technologies 
behind digitization? 

✓ Drivers: Big Data, AI, IoT, 
Data Flow/ 
Communication ...

Data is used 
everywhere -
but what do I 
get out of it?

I'm 
constantly 
reading AI, 

IoT, Big 
Data... What 

is that 
actually?

Data and 
information... 

Aren‘t they 
the same 

thing?

I know what Big 
Data and AI are... 
but how do they 
affect my life and 

my job?



# 13Adaption of Competence Fields
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Use and 
protect data

|B|+|C|

Classify data
and information

|D|+|E|

DATA 
LITERACY: 
3 AREAS

Acting on data
|A|+|F|

Interpret information:
What do results 
mean in context?

Questioning data:
Which information is in 
the data, which is not?

Consciously share data:
How do I decide on 

my own responsibility 
about my data?

Gain data and 
information:

How do you learn 
from data?

Data culture:
What does data do, how

do man and machine 
complement each other?

Data sovereignty:
What can, should, may 
happen with my data?

13



# 14Learning Objectives
LEADING QUESTION UNDERSTAND [knowledge] APPLY [skills] EVALUATE [attitude]

ACT ON 
DATA

What can, should, may 
happen with my data?

a. Knows opportunities for using data in 
various application areas

b. Knows details of current developments 
in data use

a. Identifies obvious opportunities for data 
use in the work environment and in 
private life

b. Identifies innovative opportunities for 
data use in the w.e. and in private life

a. Is critical-open-minded about data use 
in the application areas

b. Reflects on data use with regard to 
several criteria (e.g., benefits and 
costs)

What does data do, how 
do man and machine  
complement each other?

a. Knows basics of current technologies 
and methods

b. Knows central strengths and 
weaknesses of the technologies

a. Finds out about new technologies in a 
targeted manner

b. Develops first own ideas for the use of 
new technologies

a. Shows interest in the opportunities of 
new technologies

b. Questions technologies with regard to 
potential risks

CLASSIFY 
DATA AND 
INFOR-
MATION

Which information is in 
the data, which is not?

a. Differentiates key terms (e.g., date vs. 
information)

b. Differentiates a wider range of technical 
terms

a. Can assess the significance of data in 
simple cases

b. Can assess the significance of data also in 
more complex situations

a. Reflects on and evaluates the 
significance of data

b. Distinguishes clearly between facts and 
interpretations

What do results 
mean in context?

a. Recognizes that data and analysis must 
always be viewed in context

b. Knows different techniques of 
contextualization

a. Can classify data and evaluations in the 
obvious context

b. Classifies data and evaluations in a diff. 
manner in various contexts 

a. Questions evaluations in front of the 
respective context

b. Questions evaluations in different 
contexts, according to several criteria

USE AND 
PROTECT 
DATA

How do I decide on 
my own responsibility 
about my data?

a. Knows the basic principles of data 
protection

b. Knows essential rules of data protection

a. Detects privacy compliance in simple 
cases

b. Anticipates impending, more subtle 
privacy issues

a. Recognizes the value of data privacy 
and security

b. Weighs where the release of own data 
is justified

How do you learn 
from data?

a. Knows basic principles of how 
knowledge is created from data

b. Knows possible causes of erroneous 
conclusions during evaluation

a. Can find and use nearby data sources 
b. Combines data and recognizes 

correlations

a. Reflects on the strengths and 
weaknesses of data sources

b. Reflects on possible fallacies from data



# 15Structure and Content

MONITORING OF BODY DATA

HEALTH INFORMATION ON 
THE NET

THE DIGITAL HEALTH SYSTEM 
I

THE DIGITAL HEALTH SYSTEM 
II

DYNAMICALLY OPTIMIZED 
TRAFFIC FLOW

DYNAMICALLY OPTIMIZED 
PUBLIC TRANSPORT

THE SMART PUBLIC SPACE

ASSISTANCE SYSTEMS 
IN THE CAR

THE FLEXIBLE WORKPLACE

DIGITAL LEARNING IN THE 
WORK PROCESS

INTELLIGENT RECRUITING

SMART FACTORY

[evaluate][apply][understand]

ACTING ON DATA

USE AND PROTECT 
DATA

CLASSIFY DATA AND 
INFORMATION

ARTIFICIAL 
INTELLIGENCE

INTERNET OF 
THINGS

BIG DATA

DATA FLOW AND 
DIGITAL 

COMMUNICATION

[l
ev

el
 1

]
[l

e
ve

l 2
]
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Exkursion

[level a]
LESSON 1

[level b]
LESSON 4

16

16

UNIT 3: ACTING ON 
DATA

´UNIT 1: USE AND 
PROTECT DATA

UNIT 2: CLASSIFY 
DATA AND 

INFORMATION

ARTIFICIAL 
INTELLI-GENCE

INTERNET OF 
THINGS

BIG DATA

DATA FLOW AND 
DIGITAL 

COMMUNICATION

[u
n

d
er

st
an

d
]

[a
p

p
ly

]
[e

va
lu

at
e]

[level c]
OUTLOOK
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AI-

Campus:

Home-

page
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AI-

Campus:

Chapter
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App vs. 

Web

ACCESS
• Download from the app stores
• Easy access (without login)
• Storage of learning status on end device

LEARNING SITUATION
• Affective approach: Playing
• Short learning units
• Desire for entertainment
• Selective learning of content

FUNCTIONALITY
• “Everyday life” in design and approach
• Short texts (optimized for smartphone 

display)
• App-appropriate graphic design
• Predefined learning paths
• Animations

ACCESS
• Accessibility via website of the KI-Campus
• Integration in platform (optional login)
• Central storage of learning status 

LEARNING SITUATION
• Cognitive approach: Learning
• Focused, longer learning sessions
• Need for concentration
• Linking content to context

FUNCTIONALITY
• Reduced graphics prevent distraction
• Links to web content
• Embedding options (e.g. Wikipedia)
• Extension with didactic scenarios (tutoring, 

peer learning)
• Optional deepening (advanced courses)

TWO OFFERS THAT COMPLEMENT EACH OTHER IDEALLY

IMPLEMENTATION AS AN APP IMPLEMENTATION AS BROWSER VERSION



Applications

(II)

Data-Informed
Decision Making in a 

Pandemic
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International Working Group on 
COVID-19 and Statistical Literacy

Funding

Implementation

Expertise

DIDMP: European Cooperation Project



# 23Not Another Paper, Please

During the Covid 19 pandemic, decision-makers 
in politics and business were in trouble.

• Many, sometimes conflicting, interests had to 
be weighed against each other 

• in order to find compromises that would 
minimize the damage in all areas of public 
and private life.

In order to support these decisions, insights 
gained from data were used. 

→ FENStatS Covid-19 WG collected best 
practices from Europe / rest of the world…

→ … but who would read that?

Develop an online course to allow users explore 
• how exactly data-driven decisions are made
• what the limitations of using data in complex decision-making situations are



# 24Goals and Intended Target Groups

[2]

JOURNALISTS

[1]

POLITICIANS

[3]

MANAGING 
DIRECTORS

[4]

GENERAL PUBLIC

Show how data can be used to improve and 
support decision-making

Understand the principles, opportunities and 
limitations of data decision-making
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[2] Establish a Data 
Culture

Planning on what 
information and data is 

important, as well as 
planning on what can be 

left out

[2] Establish a Data 
Culture

Course Contents

[2] Establish a Data 
Culture

Data and information must 
always be embedded in a 

context

[1] Introduction

[2] Establish a Data 
Culture

Data can support decision-
makers, but it cannot –

should not – replace them

[8] Recapitulation

[2] Establish a Data 
Culture

Evaluate the direct and 
indirect impact of your 

decisions

[7] Derive Actions

[2] Establish a Data 
Culture

How to collect the 
necessary data and get to 
know different ways to do 

so

[3] Provide Data

[2] Establish a Data 
Culture

How to generate useful 
data and to avoid the 

misuse of visualisations

[4] Exploit Data

[2] Establish a Data 
Culture

Evaluate the relevance and 
reliability of your data by 

taking into account its 
origin

[6] Interpret Data

[2] Establish a Data 
Culture

Learn to interpret the data 
product and how it needs 
to be distinguished from 

facts

[5] Interpret Results



# 26The Role of Indicators



# 27Forecasts and their Limits



# 28Definitions determine Data



# 29Inference from Samples



# 30App: Test and Infection Dynamics



# 31App: Short Time Working Policies



# 32Certificate: Record of Achievement



Outlook

The Data Literacy 
Charter

Data & AI Literacy 
Standard



# 34Data Literacy Charter (shortened)

PREAMBLE

With the Data Literacy Charter, the signatories 
express their common understanding of data 
literacy in the sense of comprehensive data 
literacy and its overall importance in 
educational processes. 

Data literacy enables people, businesses, and 
scientific institutions as well as governmental or 
civil society organizations,

• to actively participate in opportunities to use 
data;

• to deal confidently and responsibly with one's 
own and other people's data;

• to use new drivers and technologies such as 
Big Data, Artificial Intelligence or Internet of 
Things to meet individual needs, address 
societal challenges and solve global problems.

GUIDING PRINCIPLES

Five principles characterise the importance and 
role of data literacy as a key competence of the 
21st century.

(1) DL must be accessible to all people. We are 
committed to ensuring that DL and the 
respective set of skills and competencies are 
widely taught and can be acquired by all people.

(2) DL must be taught throughout life in all 
areas of education: in curricula and educational 
standards of schools, teacher training and higher 
education, and in DL programmes for 
extracurricular and vocational training. 

(3) DL must be taught as a transdisciplinary 
competence across all subjects from three 
perspectives: the application-oriented (What is 
to be done?), the technical-methodological (How 
is it to be done?) and the socio-cultural (What is 
it to be done for?)

CLOSING

(4) DL must systematically cover the entire 
process of insight and decision-making with 
data and includes the areas:

• Use and protect data
• Classify data and information derived from it
• Act in a data-driven way

(5) DL must include knowledge, skills, and 
values for a conscious and ethically sound 
handling of data. Data ethics is a central 
component of any set of data-related skills and 
competencies, reflected in all sub-areas of DL.

•Reference to further information

• List of signatories (incl. photos & citations)



# 35On the way to a Global Standard

• Data and AI literacy is the ability to collect, manage, evaluate, 
and apply data and to develop, use, and apply artificial 
intelligence (AI) and related algorithmic tools and strategies in 
a critical manner, in order to guide informed, optimized, and 
contextually relevant decision-making processes. 

• Scope: establish a global standard that encompasses a 
common framework to ensure that data and AI literacy 
building efforts are coordinated globally

• Standard is built upon the Data Literacy Framework (DLF) of 
Hochschulforum Digitalisierung / Stifterverband and the Data 
Literacy Charter (DLC)

• Combines perspectives from academia & industry, different 
disciplines and cultures
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We are here…

The Standard Process



# 37First steps: Systematic Review

(German) Scientists: 
„We have to research the literature“

(American) Practitioners:
„This is not a study group“



# 38Working on the Draft

Grobe Vorstellung, was man will

Formulierung von Anforderungen

Anwendung von Ergebnissen

Selbständige Analysen + Interpretation

Experte/in

Pre-determined structure, 
standardized content (e.g. definitions, 

sbbreviations, acronyms…)

Certain words (shall, should, 
may, can) have a special

meaning

Statistics ≠ Computer Science: 
Indicator→Measure?



# 39Sneak Preview: Our Draft

Revised table structureNew definiton „Competence 
Demonstrator“ (> „Value 

Demonstrator“, IEEE 7000-2021)
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• Deutscher Volkshochschul-Verband (2021) 

Stadt|Land|DatenFluss: Die App für mehr 
Datenkompetenz. https://stadt-land-datenfluss.de/ 

• Schüller, K., Koch, H. & Rampelt F. (2021). Data-Literacy-
Charter. Berlin: Stifterverband. 
https://www.stifterverband.org/sites/default/files/data-
literacy-charter.pdf

• Schüller, K. (2020). Future Skills: a Framework for Data 
Literacy. Competence Framework and Research Report. 
Arbeitspapier Nr. 53. Berlin: Hochschulforum 
Digitalisierung.

• Schüller, K., Busch, P., Hindinger, C. (2019). Future Skills: Ein 
Framework für Data Literacy – Kompetenzrahmen und 
Forschungsbericht. Arbeitspapier Nr. 47. Berlin: 
Hochschulforum Digitalisierung. DOI: 
10.5281/zenodo.3349865

• Schüller, K., Busch, P. (2019). Data Literacy: Ein Systematic 
Review zu Begriffsdefinition, Kompetenzrahmen und 
Testinstrumenten. Arbeitspapier Nr. 46. Berlin: 
Hochschulforum Digitalisierung. DOI: 
10.5281/zenodo.3349865

Further Reading


