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Open Educational Resources

5R Activities

copy

edit

remixe

reuse

redistribute

Not all open licenses guarantee all 

those 5 rights.

→ Choose license, which allows all 

5 activities.

OER material

Modified OER material



Open Educational Resources

ALMS Framework

5R activities
allowed by

open license.

Technical 
issues can
interfere.



Open Educational Resources

ALMS1) Framework

With which tools can
I edit it? Are they

open source tools?

Do I need expert 
skills to edit the

material?

Is it technically
possible to edit the

material (e.g. 
scanned

documents)?

Can I edit the
material in the same 

format as
downloaded?

OER material

Modified OER material

1) ALMS: 

• Access to Editing Tools

• Level of Expertise Required

• Meaningfully Editable

• Self-Sourced



Open Educational Resources

Overview

Definition of the
Deutsche UNESCO-

Kommisson

ALMS Framework5R activites
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Machine learning (ML) and data science (DS)

→ Starting point: Methods from ML and DS are used in many disciplines

Challenges

 Participants have different backgrounds

 Diverse teaching materials (slides, codes, data, exercises, images, scetches)

 Additional materials like libraries and frameworks are used



Open Educational Resources

Machine learning (ML) and data science (DS)

→ Starting point: Methods of ML and DS are used in many disciplines.

Challenges

 Participants have different backgrounds

 Diverse teaching materials (slides, codes, data, exercises, images, scetches)

 Additional materials like libraries and frameworks are used

Need of highly adoptable teaching materials



Open Source Educational Resources

Machine learning (ML) and data science (DS)

Present situation

 Many open courses (MOOCs)

 But no access to the sources

https://doi.org/10.48550/arXiv.2107.14330

From Open Eduational

Resources (OER) 

To Open Source Educational 

Resources (OSER)

https://doi.org/10.48550/arXiv.2107.14330


Session "Supervised Machine Learning Methods"

Example

On the platform GitHub

Teaching material File format

Handout, README Markdown

Code Jupyter notebooks

Slides PDF and .tex file

Images PDF and .svg

https://github.com/foerstner-lab/2021-06-21-Supervised_Machine_Learning_as_part_of_an_EBI_Systems_Biology_course/tree/v0.1.0

https://github.com/foerstner-lab/2021-06-21-Supervised_Machine_Learning_as_part_of_an_EBI_Systems_Biology_course/tree/v0.1.0


Create Collection

New Approach

Increase flexibility of OSER 

Instead of creating a course → Creation of a collection

Tasks

1. Create collection.

2. Create material.

3. Create GitHub repo.



Create Collection

Planning

Select content

Machine learning teaching materials

Select types of material

 Focus on images with explaining text snippets, because

 Creation is time consuming

 Can be easily reused across disciplines as well as languages

 Visualisations support the understanding

 Code examples

image
text

snippet



Create Collection

Planning

Select license for materials

To fulfill the 5R activities → CC-BY 4.0 license

Note

 ML needs data.

 Check the rights of use for additional materials.

https://creativecommons.org/licenses/by/4.0/


Create Collection

Planning

Select metadata for materials (according to required credit)

 Title

 Creator

 Link to source

 License with link



Create OER

Reusability – ALMS Framework

With which tools can
I edit it? Are they

open source tools?

Do I need expert 
skills to edit the

material?

Is it technically
possible to edit the

material (e.g. 
scanned

documents)?

Can I edit the
material in the same 

format as
downloaded?

Material type Open source tools

Image Inkscape

Text snippet Atom (markdown editor)

Code Jupyter Notebook

Blog (June 8, 2022): 

Sunsetting atom

Inkscape
Jupyter

https://github.blog/2022-06-08-sunsetting-atom/
https://inkscape.org/da/doc/keys045.html
https://jupyter.org/


Create OER

Reusability – ALMS Framework

With which tools can
I edit it? Are they

open source tools?

Do I need expert 
skills to edit the

material?

Is it technically
possible to edit the

material (e.g. 
scanned

documents)?

Can I edit the
material in the same 

format as
downloaded?

Open source tools Learning time

Inkscape Medium

Atom Short

Jupyter Notebooks Short
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Level 3:

Reference



Create OER

Reusability – ALMS Framework

With which tools can
I edit it? Are they

open source tools?

Do I need expert 
skills to edit the

material?

Is it technically
possible to edit the

material (e.g. 
scanned

documents)?

Can I edit the
material in the same 

format as
downloaded?

Level 1:

Image

Level 2:

Text

Level 3:

Reference
Use features like levels in Inkscape

to increase flexibility.



Create OER

Reusability – ALMS Framework

With which tools can
I edit it? Are they

open source tools?

Do I need expert 
skills to edit the

material?

Is it technically
possible to edit the

material (e.g. 
scanned

documents)?

Can I edit the
material in the same 

format as
downloaded?

Cells in Jupyter Notebooks allows easily to add, delete or change the material.

→ Concept of modularisation
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Easy to edit



Create OER

Reusability – ALMS Framework

With which tools can
I edit it? Are they

open source tools?

Do I need expert 
skills to edit the

material?

Is it technically
possible to edit the

material (e.g. 
scanned

documents)?

Can I edit the
material in the same 

format as
downloaded?

Easy to edit and to combine with other materials.



Create OER

Reusability – ALMS Framework

With which tools can
I edit it? Are they

open source tools?

Do I need expert 
skills to edit the

material?

Is it technically
possible to edit the

material (e.g. 
scanned

documents)?

Can I edit the
material in the same 

format as
downloaded?

Material type File format

Image .svg

Text snippet .md

Code .ipynb



Create OER

Reusability

Link metadata and material

• Title

• Creator

• Link to source

• License



Create OER

Reusability

Link metadata and material

for distribution

• Title

• Creator

• Link to source

• License



Create OER

Reusability

Link metadata and material

• Metadata included in the image

• Metadata included in the file properties



Create OER

Reusability

Mixed material



Create OER

Reusability

Mixed material: Provide references



Create GitHub Repo

Key facts about GitHub

 Platform for collaborative software delevopment

 Integrates the version-control system git

 Projects are stored in repositories

 Many features for managing projects

https://github.com/

https://github.com/


Create GitHub Repo

OSER Project

→ Features in GitHub can be transferred to an OSER project

For information

Write a README file including

 Short description

 How is the repo structured?

 What content is provided?

 License

 Links to further sources (optional)



Create GitHub Repo

OSER Project

For communication

 Define communication use cases for the project

 Use features like creating an issue template and labels for a better usability

use
cases



Create GitHub Repo

OSER Project

GitHub collaboration workflows Owner of repo

Collaborators

Owner can invite
other GitHub

users to the repo.

Collaborators can
contribute to the

repo.

GitHub users

Users can fork
the repo (copy in 

own account).

Changes can be
send to owner.

Owner can merge
changes into own

repo.

Roles
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Create GitHub Repo

OSER Project

For collaboration

Write CONTRIBUTING file including

 communication workflows

 collaboration workflows

 documentation guide

 style guide for materials



Create GitHub Organization

OSER Project

Enlarge project

GitHub provides a second account type: 

→ Organization

 Can manage number of repos.

 Permission management provides more roles.

 Roles can be assigned to a person or to a team.
https://github.com/Machine-Learning-OER-Collection

https://github.com/Machine-Learning-OER-Collection


Lessons Learned

Summary

Definition of OER by the
Deutsche UNESCO-
Kommission

5R Activites

ALMS Framework

OER → OSER

Focus on the collaborative

development and

improvement of open teaching

materials



Lessons Learned

Summary

→ Open Education can learn from open source

README

CONTRIBUTING

Style guide

Version-control software git

Online platforms

like GitHub

Features like issues for

communication or roles for

permission management



Outlook

OER in HIFIS

HIFIS Workshops



Outlook

OER in HIFIS

HIFIS Workshops

Material is provided via GitLab, a open source

software development platform based on Git

https://gitlab.hzdr.de/hifis/software/education/hifis-workshops


Outlook

OER in HIFIS

HIFIS Workshops

Material is provided

via GitLab …

and published on 

the webside

Learning Materials.

https://www.hifis.net/services/overall/learning-materials


Outlook

Talk: Holding Workshops is not hard - Organizing is! 

Use case 1 for OER

Use case 2 for OER



Thank you!

Ines Schmahl

Central Library, Forschungszentrum Jülich

forschungsdaten@fz-juelich.de
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