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cyclical representation of the process

model of
statistical learning
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collection, usage, processing, and analysis of
data cannot be carried out independently of the context
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Information literacy is usually understood as an overarching, receptive competence

Data literacy primarily describes
the process of producing knowledge from data Statistical literacy
describes the handling of existing statistics and the ability to interpret them,
both concepts can no longer be
i.e. the receptive process.
regarded independently of each other

locating concepts of competence from a process
competences as a cluster of effective behaviours and
perspective
attitudes towards the fulfilment of a delimitable task
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•

Competences may enable process steps where knowledge is the focus of attention, or
those where data is the focus of attention. The dimension is shown as "top – bottom" in
the following Figure 2
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distinguish precisely between
ability and willingness

So far it remains ambiguous whether "knowledge", "skills" and "values" represent different
dimensions of a competence or whether they are different categories of competence.
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orientation based on the individual analysis
steps is a common procedure

important today to have a good overview of the many different techniques

conceptual separation of data literacy and statistical literacy

the
framework is also divided into main categories (areas of competence) and subcategories
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(competencies)

The ethical competencies
represent an
essential facet of each individual competence in dealing with the data and comprise motivation
and values

depending on the
discipline and the individual s points of contact with data, a level of competence to be defined
there should be mastered

the ambition was to create a framework comparable to the
standardised European competence framework
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Data Literacy Framework
It is based on a uniform, cyclical process model that divides the individual process steps and
the corresponding competencies into productive and receptive steps.
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data literacy is the cluster of all efficient behaviours and
attitudes for the effective execution of all process steps for the creation of value and/or decision
making from data
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Table 1: Core competencies from (Carlson, et al., 2013)
Data processing and analysis

Data transfer and reuse

Data management and organisation

Data conversion and compatibility

Data protection

Data visualisation and representation

Databases and data forms

Finding and acquiring data

Ethics and classification

Metadata and data descriptions

Data quality and documentation

Process options
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Field of competence A: Establishing a data culture – from systems to measurable objects

Table 2: Field of competence A: Establishing a data culture

Competence

Dimensions

Levels

Labelling

Description

Examples of
knowledge

Examples of
skills

Examples of
attitude

Examples of
ascending levels

A1:
Identifying
data
application

Identifies
knowledge
gaps and
background
information,
identifies on
this basis a
concrete task
that can be
solved with
the help of
data, has an
idea of the
possible
value

Deep theoretical
and practical
knowledge of the
field of
application or the
discipline and, if
applicable,
related
disciplines

Skill to identify and
assess relevant
gaps in knowledge
regarding the
potential value of
data analysis

Openness to
answer specific
questions with the
help of data and
its analysis

(1) Identifies
obvious use cases,
e.g. by copying
questions from the
literature based on
typical problems
and data sources

Knowledge of the
relevant
literature or
professional
requirements
(norms, rules,

Skill to separate
relevant from
irrelevant
information about
the system

Willingness to
learn from data
Willingness to
question existing
rules and
processes

(2) Identifies
unusual
applications, for
example by
creative
recombination of
known
applications
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contribution
of the data

quality standards,
processes,
restrictions)

Willingness to
admit and accept
non-knowledge

(3) Identifies
disruptive use
cases, for example
by anticipating
new technologies,
data sources, user
groups

Willingness to
share knowledge
with others

(1) Can specify
simple problems
with few, clearly
identifiable
elements and few
direct relations

Knowledge that
and how data and
its analysis can be
used for decisionmaking in their
own discipline
A2:
Specifying
data
application

A3:
Coordinatin
g data
application

Defines
minimum and
optional
requirements
, defines
delimitations
to other
tasks,
structures the
process flow
into objects
and their
relationships,
derives
measurable
objects and
hypotheses
about their
relationships,
communicate
s the
requirements
to an expert

Knowledge about
concrete practical
processes,
participants, and
effect models

Plans and
coordinates a
data project,
if necessary,
with
participation
of further
persons
(from
interdisciplin
ary areas)

Knowledge about
the capabilities
(strengths/weakn
esses) of
employees

Knowledge about
problems that
can result from a
wrong
understanding of
the system
Knowledge of the
information that
a data expert
needs to measure
and model the
system

Knowledge about
the expertise
(specialist area)
of the respective
employees

Skill to break down
complex tasks into
individual
elements and to
describe these
elements and their
relationships
Skill to formalise
uncoded or only
partially codified
expert knowledge
about systems,
their elements and
interaction in
(hypotheses
about) rules

Willingness to
trust the results of
data analyses,
even if they are
not understood in
every detail
Willingness to
accept the limits of
the significance of
data analysis

(3) Can specify
highly complex
problems involving
a variety of
complex objects,
dynamically
changing
relationships and
feedback

Skill to
communicate the
knowledge
required to
understand a task
in an
interdisciplinary
team or to a (data)
expert
Skill to perform
meaningful
assignment of
tasks to different
employees based
on their
competencies
Skill to bring in and
use the experience
from previous
projects to make
the

(2) Can specify
complex problems
with partly nested
elements and
partly indirect or
non-linear, static
relationships

Willingness to deal
with problems of
individual experts
Openness to the
wishes of other
employees
Readiness to help
out in emergency
situations

(1) Can plan and
coordinate a data
project that is
handled by a
single data expert
(2) Can plan and
coordinate a data
project with few
participants,
especially data
experts, whose
interests converge
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Time
Management

project/collaborati
on more efficient

Selection of
suitable tools

Skill to work with
collaboration/versi
oning tools like git

(3) Can plan and
coordinate a data
project with many
interdisciplinary
participants and
diverging interests

Field of competence B: Providing data – from measurable objects to data

Table 3: Field of competence B: Providing data

Competence

Dimensions

Levels

Labelling

Description

Examples of
knowledge

Examples of
skills

Examples of
attitude

Examples of
ascending levels

B1.1:
Modelling a
data
application

Maps the
measurable
objects into
variables with
definable
properties
and their
relationships
in a model
structure

Knowledge about
the relationships
between real
objects and
digital
representations
of these objects

The skill to
understand the
requirements of
the technical
expert

Willingness to
make decisions
regarding the
information to be
measured

The skill to map a
process model in a
data model

Willingness to
weigh up and
accept
information losses
in the
measurement
process

(1) Can determine
variables
corresponding to
models of simple
problems and
simple functional
relationships in
the form of
hypotheses

Knowledge that
information is
lost when
measuring
objects or their
properties and
that a selection
and evaluation
process is
necessary to
determine which
information can
be dispensed
with
Knowledge about
possible
distortions that
occur, for
example, in

The skill to map
the relevant
process
characteristics in
data
The skill to
determine the
view on the data
required for the
research question
(e.g. historical data
views for
forecasts)
The skill to
determine the
necessary

Willingness to
acquire technical
terms from
various disciplines
and to adapt one's
own
communication to
the knowledge of
the technical
expert, including
the willingness to
abandon precision

(2) Can derive
suitable variables
and goal-oriented
hypotheses for
more complex
questions, which
can be tested
statistically
(3) Can produce
various possible
variables and
alternative
hypothesis
systems on highly
complex issues,
anticipating
possible models
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surveys or crowdgenerated data

granularity of the
data

Knowing which
types of
questions require
which data
structures and
perspectives (e.g.
customer or
transaction view,
depending on
what the object
is)

B1.2:
Compliance
with data
protection
and security

Observes
guidelines for
secure and
ethically
sound data
processing
and
implements it
accordingly
where no
clear
guidelines are
defined

Knowing which
criteria
characterise data
that is
particularly
worthy of
protection
Knowledge of
which data
protection and
data security
requirements are
necessary for the
respective data
situation
Knowledge,
which statistical
and technical
possibilities exist
to protect and
secure data

in favour of
comprehensibility

and testing
procedures

Willingness to
accept
restrictions, e.g.
due to the
delimitation of the
research question,
as well as
willingness to
communicate
additional
specifications,
extensions, or
restrictions and to
enforce them
against resistance
if necessary
The skill to apply
data protection
and data security
requirements in a
specific situation
The skill to
implement data
protection and
data security by
analogy if no clear
regulation exists
for a situation

Willingness to be
guided by data
protection and
data security as
well as ethical
principles, even if
there are no clear
rules for the
specific situation,
or compliance
with these rules is
not checked
Understanding
data protection,
data security and
informational selfdetermination as
values
Willingness to
force information
loss for ethical or
legal reasons
Willingness to
follow the
development of
new technologies
for data
management and

(1) Detects gross
violations of data
protection
(2) Knows basic
rules that must be
observed in data
protection and is
basically aware of
what data he may
use and how, or
when caution is
required
(3) Has a sound
knowledge of data
protection and has
sufficient
competence to be
given
responsibility for
data protection for
entire projects
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to train
independently
B.2.1:
Identifying
data sources

Identifies
various
common and
novel data
sources
(internal,
external) and
evaluates
their
accessibility,
relevance,
and usability

Knowledge of
possible data
sources
Knowledge about
search engines
Knowledge of
criteria for
assessing the
quality of data
sources (e.g.
neutrality, quality
standards)
Knowledge of the
characteristics of
data based on the
survey method
(observation,
measurement,
interview)

The skill to search
for and select data
suitable for the
research question
The skill to
formulate queries
for search engines
and databases
The skill to assess
the quality of data
sources
The skill to design
independent
surveys to carry
them out or to
contract them out

Knowledge of the
new types of data
sources created
by digitisation
("Big Data")

Willingness to
make decisions
regarding the
information to be
procured
Willingness to
weigh up and
accept
information losses
in the data
selection process
Sceptical attitude
towards the
quality of data
sources
Openness to new
types of data
sources (e.g.
sensor data, app
data, etc.)

Automatically
reads data in
various
formats,
integrates it
and
documents

(2) Uses search
engines, internal
and external data
sources for more
demanding
queries,
commissions
sophisticated
surveys and checks
the quality of the
sources
(3) Accesses
sources that are
accessible through
complex database
queries or
interfaces to
machines, apps,
etc., plans
sophisticated
surveys
independently and
follows a
standardised
quality assurance
process

Know which
standards and
best practices are
common in the
respective
subject area
when searching
for data, e.g.
whether working
with primary or
secondary data
B.2.2:
Integrating
data

(1) Accesses data
portals, makes
enquiries via
search engines,
commissions
simple surveys,
but the quality of
the source is not
additionally
checked

Knowledge of
data models and
their description
(meta data)

The skill to find,
acquire and
integrate
appropriate data

Knowledge of
how data can be
made accessible,
stored, and

The skill to collect
data in a new way
using different
methods

"Data fairness" as
a basic attitude

(1) Can read
common data sets

Willingness to
actively provide
data to facilitate
the acquisition of
information and

(2) Can
troubleshoot for
correct reading of
data (encoding
etc.)
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the
integration

integrated into
existing
infrastructures
Knowledge of
technologies for
(automated)
procurement of
secondary data
and storage

The skill to select
and use
appropriate tools
for this purpose

Knowledge of
methods for
collecting primary
data

Checks the
data quality
regarding
various
criteria
(correctness,
relevance,
representativ
eness,
completeness
)
Documents
the audit
systematicall
y

B.3.2:
Preparing
data

Cleans data,
corrects
errors,
imputes
missing

Knowledge about
possible quality
problems and
ways of dealing
with them
Knowledge about
possible causes of
data quality
problems, e.g. in
the form of
collection,
transformation,
or data
protection

The skill to
systematically
identify quality
problems, errors
and gaps in the
data and to
remedy them
appropriately

Objectivity as a
basic attitude, i.e.
not manipulating
data to force a
certain statement
(e.g. when
determining
outliers)
Willingness to
actively think
through and
communicate the
possibilities and
limits of
interpreting the
collected data and
its possible
transformations

Knowledge of
criteria for the
evaluation of
data quality
Knowledge about
possible
technologies and
tools for

Understanding
that data
collection always
involves subjective
decisions, and
willingness to
make these
decisions
transparent and
justify them with
arguments

(3) Can read data
automatedly, can
save data
automatedly in
databases

Willingness to
question the
appropriateness of
the data to be
collected for the
fulfilment of tasks,
i.e. to ensure the
effectiveness of
the work steps

Knowledge of
which standards
and best
practices are
common in the
respective field
when data is
collected,
procured, and
stored
B.3.1:
Verifying
data

knowledge for
others

The skill to
transform data
e.g. by
standardisation,
recoding,

Willingness to
invest time and
effort in elaborate
and unexciting
processing steps

(1) Identifies
wrong type of
variable (text vs.
numeric)
(2) Recognises
strongly correlated
data, can do a first
correction of
content problems
(3) Eliminates
problems in all
common areas
and can obtain
missing, new data
for a question and
link it meaningfully
to the previous
data
(1) Performs
simple creation of
new variables
from existing ones
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values,
standardises,
and
transforms
data, filters
relevant data
for a given
question,
links data

transforming
data
Knowledge about
data formats and
other
characteristics of
data (e.g. scale
levels, degree of
structuring)
Knowledge about
possibilities to
transform data by
standardising or
linking it
Knowledge about
how
transformation
processes change
the information
content of data

aggregation,
combination, or
other methods

to increase the
relative value of
the data

The skill to link
different data
sources

Understanding of
the value of data;
understanding
that storage space
and analysis
capacities are
scarce resources
and willingness to
use them
sparingly, e.g. in
terms of working
time and energy
consumption

The skill to identify
redundant
information in the
data and to
eliminate
redundancies
The skill to provide
data in various
forms or
aggregated data
for specific
purposes
The skill to
anticipate future
or alternative uses
of the data
The skill to
anticipate future
or alternative
interpretations of
the data and its
transformations

Field of competence C: Evaluating data – from data to data products

A basic attitude of
expediency and
user orientation,
i.e. adherence to
the effectiveness
of the work steps
(e.g. when
imputing missing
values)

(2) Merges of data
records with prior
modification of
values
(3) Performs
complex changes
of data records
(long and wide
format), performs
complex
processing of
character strings

Working Paper No. 53 – Future Skills: A Framework for Data Literacy

Table 4: Field of competence C: Evaluating data

Competence

Dimensions

Levels

Labelling

Description

Examples of
knowledge

Examples of
skills

Examples of
attitude

Examples of
ascending levels

C.1:
Analysing
data

Uses analysis
methods
from various
fields
(statistics,
analytics,
machine
learning),
with the help
of suitable
tools in a
factual and
purposeoriented
manner

Knowledge of
procedures for
different tasks
(description,
exploration,
prognosis) as well
as their
requirements,
strengths, and
weaknesses

The skill to map
measurable
relationships in
models

Willingness to
implement and
adapt models in
an iterative and
often timeconsuming
process

(1) Can handle
basic statistical
methods such as
mean value and
standard deviation

Knowledge of
procedures for
directed and
undirected
questions
Knowledge about
estimation
methods and
algorithms
Knowledge about
possibilities of
model
diagnostics and
model
optimisation
Knowledge about
measures to
ensure the
robustness and
general validity of
the models (e.g.
cross-validation)
Knowledge about
possible causes of
artifacts
Knowledge of
best practices
and standards of
model
development and

The ability to
identify and select
appropriate
analytical methods
based on the issue
at hand and
available data
The skill to specify
the model
appropriately (e.g.
by defining
optimisation
criteria)
The skill to
examine the
model for
weaknesses and
artifacts (e.g.
overfitting,
multicollinearity
problems) and to
counteract these
The skill to assess
the uncertainty of
the model results
and to determine
the required
accuracy

Sceptical basic
attitude in data
analysis
Willingness to
weigh up and
accept
information losses
in the analysis
process
Willingness to
comply with
"good analytics
standards", even if
they are not
explicitly defined
Willingness to
work in a
resource-saving
manner, e.g. not
to "over-engineer"
the model

The skill to
anticipate future
uses of the
analysis results

Willingness to
enforce the
required precision
even when
resources are
scarce and against
resistance to
prevent fallacies

The skill to
separate relevant
from irrelevant
information in the

"Analytical
fairness" as a
basic attitude, i.e.
willingness not to

(2) Can handle and
use more complex
models, can assess
which methods
provide
meaningful results
for which
questions and
data, and
recognises the
limitations of
analytical results
(3) Masters and
uses highly
complex models
and recognises
when the analysis
cannot provide
meaningful results
or when the
information from
the analysis is not
relevant to the
issue and the
analysis process
should be
terminated
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data analysis, e.g.
validation
Knowing that
information is
lost when
analysing data
and that a
selection and
evaluation
process is
necessary to
determine which
information can
be dispensed
with
C.2:
Visualising
data

Utilises static
and dynamic
visualisations
with the help
of suitable
tools in an
appropriate
and purposeoriented
manner

Knowledge of the
different
diagrams, types
of slides and their
effect on the
presentation
Knowledge of the
different display
options within
the diagrams
(colours etc.)
Knowledge that
different
conclusions can
be drawn
depending on the
presentation
form

C.3:
Verbalising
data

Verbalises
the results of
data analyses
in various
text forms in
a factual and
purpose-

Knowledge of the
technical
vocabulary in
statistics and the
fine differences
Knowledge of the
methods and

analysis process
(e.g. to select
variables)

carry out analyses
if the risk of
misuse is high
Objectivity as a
basic attitude,
especially in
situations where
the data situation
and the question
posed leave room
for analysis

The skill to select
the correct
diagrams and
display options for
the data set

Objectivity in the
representation, no
conscious
manipulation of
the viewer

The skill to
accurately identify
and minimise
potential
uncertainties

Willingness to
invest time in a
more elaborate
presentation if it
leads to correct
conclusions

The skill to classify
information in the
data set in such a
way that its
importance is also
reflected in its
presentation

Willingness to
correctly visualise
data that does not
correspond to
one's own basic
attitude

The skill to design
a visualisation in
such a way that
exactly the
relevant
knowledge is
conveyed
The skill to
formulate the
statistical results
in such a way that
they can be
understood and
interpreted by

Willingness to
present statistical
results correctly
and objectively, so
that no false or
distorted

(1) Can create the
basic visualisations
(2) Has mastered a
variety of
visualisations and
can estimate
when which is
best suited
(3) Masters
various
visualisations in
detail, knows their
strengths and
weaknesses and
quickly recognises
the advantages
and disadvantages
of new
visualisations

(1) Can describe
and explain simple
statistical methods
(2) Can describe a
variety of
statistical methods
and can explain
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oriented
manner

their descriptions
and explanations

non-statisticians
without leading to
false conclusions

conclusions are
suggested

them to
laypersons

Willingness to
objectively
present data and
results that do not
correspond to the
own basic attitude

(3) Can describe
various statistical
methods briefly
and concisely to
non-specialist
users, both orally
and in writing, so
that the analytical
process can be
understood.

Field of competence D: Interpreting data products – from data products to data

Table 5: Field of competence D: Interpreting data products

Competence

Dimensions

Levels

Labelling

Descriptio
n

Examples of
knowledge

Examples of
skills

Examples of
attitude

Examples of
ascending levels

D.1:
Interpreting
data
analyses

Interprets
data
products
(statistics,
model
results) in
verbalised
form or
critically
checks the
explicitly or
implicitly
delivered
interpretatio
n

Knowledge of
statistical key
figures such as
mean values,
percentages,
percentage points,
their significance,
and limitations

Can draw
conclusions about
which
characteristics of
the data a key
figure/ makes
statements about

Willingness to
question explicitly
communicated,
given
interpretations in
data verbalisations

(1) Can
understand simple
statistical
terminology and
interpret its
relation to data,
knows basic forms
of manipulation by
statistics and
reports and the
criteria to be
observed

Knowledge of the
relationships
between statistical
key figures and the
underlying data
Knowledge about
the relationship
between key
figures (e.g.

Understands
which key figures
(also verbalised)
are used
equivalently
Can question
whether special
data situations
influence the
result

Willingness to
search for and
question implicitly
communicated
interpretations
Willingness to
question one's
own contextual
knowledge
regarding its

(2) Has an
advanced
understanding of
terminology and
can differentiate
clearly between
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relative/absolute
frequencies)
Knowing that the
choice of a certain
key figure can be
the result of a
conscious decision
process
Knowledge of
statistical
terminology
Knowledge of
statistical fallacies
(e.g. correlation
vs. causality)
Knowledge that
statistical
statements are
generally not
individual case
statements
Knowing that
interpretation
requires the
addition of
contextual
information
D.2:
Interpreting
Data
Visualisation
s

Interprets
graphics and
draws
conclusions
on essential
elements
and
connections
or critically
examines
the explicitly
or implicitly
delivered
interpretatio
n

Knowing which
conclusions can
and cannot be
drawn from slides
(correlation and
causality)
Knowledge of the
advantages and
disadvantages of
the individual
slides

Can question
whether the
presentation form
influences the
message of a data
product
Can question the
extent to which
the interpretation
of the results
depends on own
contextual
knowledge

influence on
interpretation
Openness to new
insights, even if
they contradict
previous
convictions
Willingness to
question the
significance of the
results for the
facts in which they
are presented

Knows to question
the extent to
which the
presentation of
the results
manipulates the
interpretation
through the choice
of form (e.g.
percentages) or
verbalisation

The skill to identify
and read out
different and
relevant points in
a diagram
Ability to interpret
special markings
The skill to draw
conclusions from
model equations
on data points
The skill to
question and to
critically assess the
statements and
the choice of
visualisation

Willingness to
question the
visualisation and
the conclusions
Willingness to
search for
implicitly
communicated
information and to
look at it critically
Openness to new
conclusions and
new knowledge,
even if this
contradicts the
current
convictions

different terms,
knows the building
blocks of explicit
communication,
and can check
whether explicit
interpretations
can be derived
from the results
(3) Has a deep
understanding of
the terminology,
can recognise
implicit
statements and
interpretations,
and can weigh
them up against
each other and in
relation to the
facts of the case

(1) Basic diagrams
can be interpreted
(2) Has a basic
understanding of
the simple
diagrams and can
critically question
them; in addition,
more complex
visualisations can
be interpreted
(3) Both simple
and complex
diagrams can be
interpreted and
questioned in
detail; both
implicitly and
explicitly
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transmitted
knowledge is
recognised
D.3:
Interpreting
Data
Verbalisatio
ns

Interprets
statistical
parameters
and models
to draw
conclusions
about
underlying
data points
and
relationships
or to make
forecasts

Knowledge of the
basic statistical
methods

The skill to
understand and
critically question
the analysis
process based on
the description
The skill to read
and understand
statistical texts

Willingness to
question the
descriptions and
conclusions
Willingness to
search for
implicitly
communicated
information in the
subtext
Willingness to
question the
method of
communication
Openness to new
conclusions and
new findings, even
if they contradict
the current
convictions

(1) Can
understand
simpler
explanations of
statistical methods
(2) Can
understand and
comprehend more
complex analytical
processes based
on written or oral
explanations
(3) Can
understand and
question more
complex analytical
processes based
on written or oral
explanations

Field of competence E: Interpreting data – from data to measurable objects

Table 6: Field of competence E: Interpreting data

Competence

Dimensions

Levels

Labelling

Descriptio
n

Examples of
knowledge

Examples of
skills

Examples of
attitude

Examples of
ascending levels

E.1:
Decrypting
standardisat
ion

Recognises,
assesses,
and
interprets
the
statistical
methods
used;
recognises

Knowledge of the
different statistical
methods, their
similarities,
differences, and
potential
interpretations

Ability to interpret
statistical key
figures and
question their use

Objectivity in the
interpretation of
the key figures

(1) Has a basic
understanding of
statistical ratios,
data
transformations
and their
definitions

The skill to
interpret statistical
figures and their
potential
differences

Openness to
question obvious
conclusions

(2) Has a detailed
understanding of
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the
transformati
on of the
data

objectively and
not to be led
astray

the different
transformation
options and their
differences
(3) Has a detailed
understanding of
the
transformations,
their calculations,
and their different
effects on the
conclusions

E.2: Trace
data
acquisition

E.3:
Reconstructi
ng the data
concept

Can trace
back, based
on the
analysis and
the
information
provided,
how the
data was
obtained,
from which
source it
originated
and what
confidence
can be
placed in the
data

Knowledge of
potential data
sources

The skill to carry
out a (systematic)
literature search

Content
knowledge about
the quality of
certain data
sources

Ability to question
data sources and
data collection

Can draw
conclusions
about the
data basis
and
potential
fallacies

Knowledge of the
theoretical basis of
the data set and
possible
misconceptions
that could lead to
incorrect
interpretations

Objectivity in the
interpretation
and assessment
of data sources

(1) Searches for a
simple data record
(if necessary, with
link etc.)
(2) Obtains
information from
different sources
(3) Can combine
such information
appropriately

Knowledge about
possible sources of
error in data
acquisition and
data collection

The skill to identify
possible
weaknesses in the
evaluation and
implicit
transmission of
information

Attitude not to
immediately
accept the
author's implicit
conclusion, but
to question it
Understanding
that data does
not allow all
conclusions to be
drawn, but that
even data cannot
make all
statements

(1) Has a basic
data knowledge
that helps
interpret the data
(2) Can critically
examine data in
general regarding
the conclusions
(3) Has a detailed
knowledge of the
data set, general
data basis, and can
challenge
conclusions based
on this knowledge
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Field of competence F: Deriving action – from measurable objects to systems

Table 7: Field of competence F: Deriving action

Competence

Dimensions

Levels

Labelling

Descriptio
n

Examples of
knowledge

Examples of
skills

Examples of
attitude

Examples of
ascending levels

F.1:
Identifying
possibilities
for action

Identifies
concrete
possibilities
for action,
the
assessment
and
evaluation
of which can
be
evaluated
with data;
has an idea
of the
possible
value
contribution
of the data
when
deriving
possibilities
for action

In-depth
theoretical and
practical
knowledge of the
field of application
or discipline and, if
applicable, related
disciplines

The ability to
assess the
possibilities that
have arisen due to
data-driven
developments
based on their
meaningfulness

Openness to
accept unexpected
possibilities for
action

(1) Can identify
basic fields where
data-driven action
would be
beneficial

Knowledge of the
relevant literature
or professional
requirements
(norms, rules,
quality standards,
processes,
restrictions)

The skill to
separate relevant
from irrelevant
information about
the actions

Describes
how to
integrate
results into
the decisionmaking
process and
how to base
actions on
these results

In-depth
theoretical and
practical
knowledge of the
various options for
action and their
implications

F.2: Datadriven
action

Willingness to
learn from data
Willingness to
question existing
rules and
processes

(3) Can make a
detailed
assessment of the
advantages and
disadvantages of
data-driven
actions, evaluate
the possibilities

Knowledge that
and how data and
its analysis can be
used for decision
making in their
own discipline

Basic statistical
knowledge to
assess which

The skill to select
the appropriate
analyses and data
for decisions on
actions
Ability to
formulate and
quantify the
various options for
action in such a

(2) Can assess
exactly in which
fields data-driven
action would be
possible and
where it would be
too complex

Willingness to
base actions also
on data-driven
decisions
Openness to
accept the results
Willingness to
question current
actions

(1) Basic decisions
on action can be
based on the
results of an
analysis or
statistics
(2) More complex
decisions for
action can also be
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analyses are
important for the
decision

way that a datadriven decision is
possible
The skill to
transform the
results of the
analysis in such a
way that an action
can be derived
from them

Objectivity in the
analysis of the
possible courses of
action

quantified and
justified with data

Objectivity in
assessing the
impact

(1) The basic effect
of major actions
and their
differences can be
estimated

The skill to identify
the optimal
solution and
recognise
potential
unwanted side
effects
F.3:
Evaluating
the effect

Describes
the
evaluation
of databased action
based on its
effectivenes
s

Knowledge about
the possibilities for
action and their
quantification to
the knowledge of
the effectiveness

The ability to put
into words and
quantify the
effect, impact, or
difference
The skill to focus
on the relevant
and essential
aspects when
assessing the
impact and not to
be confused by
unimportant
aspects

Openness to the
results
Willingness to
implement the
results of the
effectiveness
assessment

(3) The action is
completely datadriven, not only
decisions are
made regarding
the action, the
system is
continuous, and
the action strategy
is adjusted
according to the
data

(2) The
effectiveness of
the data-based
actions can be
tested in detail
(3) The
effectiveness can
be tested, and the
action can be finetuned based on
the results
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After all, the crisis painfully teaches that not every decision can be "predicted" by data. But data
literacy is not the ability to create an illusion of certainty by using as much data and the most
complex analysis methods as possible, but rather the ability to deal with uncertainty and not to
delegate responsibility for decisions to data and algorithms. That would be statistical or data
literacy, as the author H.G. Wells might have had in mind over 100 years ago as one of the three
core competencies of the responsible citizen in a modern technological world: the ability to deal
sensibly with risks and uncertainty.
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