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“The limits of my language 
mean the limits of my world.” Wittgenstein
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Engineer language
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EVALUATIONAPPLICATION

ABSTRACTION CREATIVITY

LANGUAGES
ABILITY TO
EXPRESS

open, clear, simple

- mathematics
- drawing
- programming
- German
- English

- system boundary
- System structure
- components
- models
- methods

- function
- scenarios
- uncertainty
- effort +

availability
(sustainability)

- acceptance
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1. From the
FIRST SEMESTER OF BACHELOR STUDIES

2. four dimensions of data literacy are taught:
LANGUAGES | GOVERNANCE | TECHNOLOGIES | ETHICS

3. HANDS-ON … brings RDM to life.

„Data Literacy right from the start “
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first individual scientific work
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good scientific practice
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Start in the first Semester.

Integration into different modules.

Hands-On through project work and practical training.
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Fundamentals of Digitalisation

4 Credit Points: 2 SWS lecture, 2 SWS recitation

exam: software projects

~ 300 students per year

shared responsibility: 1/3 FAIR Data Management



Fundamentals are established in the 
first semester

(i) Motivators for data management

(ii) Data quality

(iii) Data and models

(iv) Knowledge management

(v) Programming exercises: Python, git, HDF5, pandas



Motivators for data management
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Motivators for data management
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Motivators for data management

26.10.2022Data Literacy right from the start | Richter, Logan, Pelz 15



data quality
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data quality
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data quality
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data quality
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data and models
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data and models
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data and models
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data and models
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Knowledge Management
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Knowledge Management
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Knowledge Management
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Knowledge Management

27Data Literacy right from the start | Richter, Logan, Pelz 26.10.2022



Knowledge Management
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Fundamentals are established in the 
first semester

(i) Motivators for data management

(ii) Data quality

(iii) Data and models

(iv) Knowledge management

(v) Programming exercises: Python, git, HDF5, pandas



four programming exercises
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Python calculator

Data formats

Plots

Data structures



Python calculator

four tasks

increasing complexity

every task is combination of programming skills and code quality skills



input and output

conditions

loops

classic programming skills



Screenshot git

Code quality skills

docstrings for documentation



Code quality skills

version control using git



Python calculator
introduction to version control
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Initialisation

git init

git add .

git commit –m “message“

git branch name

git merge name

Task 1
Input

Task 2
basic aithmetic
operations Task 3

exponentiate



software project
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Logan, K.T.; Leštáková, M.; Thiessen, N.; Engels, J.I.; Pelz, P.F.
Water Distribution in a Socio-Technical System: Resilience
Assessment for Critical Events Causing Demand Relocation. 
Water 2021, 13, 2062. https://doi.org/10.3390/w13152062



software project
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Logan, K.T.; Leštáková, M.; Thiessen, N.; Engels, J.I.; Pelz, P.F.
Water Distribution in a Socio-Technical System: Resilience
Assessment for Critical Events Causing Demand Relocation. 
Water 2021, 13, 2062. https://doi.org/10.3390/w13152062

Reuse of published research data

Tasks
(1) Import data set
(2) plausibility check
(3) data analysis
(4) data processing
(5) visualisation
(6) code documentation
(7) code versioning



Best Student Project Award
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BIANCA BEER BENJAMIN SCHMIDT



Lessons learned

use software in an application context

reuse data and metadata

students need lots of practice time

cooperation with infrastructure service providers

programming skills are essential for RDM
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