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Open Education
Definition

Open Education

Open Educational
Resources (OER)

Open Practices

Massive Open Online

Open Licensin
P J Courses (MOOCs)

Open Educational Technology
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Open Educational Resources g
Definition

Resources

Deutsche UNESCO-Kommission:

= All kinds of teaching materials

= Under open license

= Free access, free reuse and free redistribution




Open Educational Resources g
Definition

Resources

Deutsche UNESCO-Kommission: But what does open mean?

= All kinds of teaching materials

There is no clear

_ close or open.
= Under open license

close
= Free access, free reuse and free
redistribution
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Open Educational Resources g
Definition

Resources

Deutsche UNESCO-Kommission: But what does open mean?

= All kinds of teaching materials

There is no clear

_ close or open.
= Under open license

= Free access, free reuse and free
redistribution

close I open
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Open Educational Resources
5R Activities

OER material
Modified OER material

str [=1) (=) (=) (=1
redistribute — e
(=) (=) =) (=




Open Educational Resources
5R Activities

== B

OER material
Modified OER material

'--?'| —) [ 'H’—:f‘.‘

(=) (=) () (=

Not all open licenses guarantee all
those 5 rights.

redistribute

— Choose license, which allows all
5 activities.




Open Educational Resources
ALMS Framework

5R activities
allowed by
open license.

Technical
ISSUes can
Interfere.




Open Educational Resources
ALMSYD Framework

LAll=lE =] With which tools can
—n = (e | edit it? Are they
5 i - |

=) (=) (=) open source tools?

OER material

Do | need expert
skills to edit the
material?

Is it technically
possible to edit the
material (e.g.
scanned

documents)? Modified OER material

_ Can | edit the e
f) A':AMS- Editing Tool material in the same =) (M=) (=) (=
ccess to |t|ng ools ) format as = «..:I =
Level of Expertise Required downloaded? J (Esl) [_

Meaningfully Editable
Self-Sourced

ﬂ




Open Educational Resources
Overview

Definition of the
Deutsche UNESCO-
Kommisson

5R activites J ALMS Framework J
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Open Educational Resources
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
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Open Source Educational Resources
Machine learning (ML) and data science (DS)

Present situation A,o
S,
= Many open courses (MOOCSs) 0"”9;,,00/)0
Q//Q é

= But no access to the sources

From Open Eduational
Resources (OER)
To Open Source Educational
Resources (OSER)

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

Session "Supervised Machine Learning Methods"
Example

On the platform GitHub

@ foerstner-lab / 2021-06-21-Supervised_Machine_Learning_as_part_of_an_EBI_Systems_Biology_course Putic

Q Motficstons || ¥ Forc 2 || €1 sur 2

<> Code (@ issues 11 Pullequests @ Actions [ Projects @ Security 1 Insights

© w10~ P 2branches ©1tag Go tafile Code ~ About

Y —— o [ Teaching material File format
Handout, README Markdown
e Code Jupyter notebooks

Contributors 4

B konrad Konrac Ferstner H H
Supervised Machine Learning Methods - A Eu elhossary uhammad s SI IdeS P D F and tex fl Ie
short introduction AE taermoreatingemi Fssemore A Mande

Images PDF and .svg

handout

2021

jupyter_noteboaks

sides & months age se
O aitignore tial comm
[ LCENSED Move license & months age

[ READMEmd

README.md

. RabeaMue Rabea |

Part of the course “Systems Biology - From large data sets to biolagical insight”,
2021-06-21, EBI, Hinxton, UK

CC-BY 2021 - Konrad U. Férstner, Akinyemi Mandela Fasemore, Muhammad Elhossary,
Rabea Mller

Languages

* Jupyter Notebook . Tex

* Makefile

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

, : _ : - text
= Focus on Images with explalnlng text snippets, because

= Creation is time consuming
= Can be easily reused across disciplines as well as languages
= Visualisations support the understanding

= Code examples




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

Under the following terms:

Attribution — You must give appropriate credit, provide a link to the license,
Creator @ ________________________

and indicate if changes were made. You may do so in any reasonable

manner, but not in any way that suggests the licensor endorses you or your
use.

No additional restrictions — You may not apply legal terms or

Li n k to SO u rce technological measures that legally restrict others from doing anything the

license permits.

License with link
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Create OER
Reusability — ALMS Framework

With which tools can
| edit it? Are they
open source tools?

Material type Open source tools

Image Inkscape
Text snippet Atom (markdown editor)
Code Jupyter Notebook

Blog (June 8, 2022):
Sunsetting atom

Jupyter Inkscape



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
| edit it? Are they
open source tools?

Do | need expert
skills to edit the
material?

Open source tools Learning time

Inkscape Medium
Atom Short
Jupyter Notebooks  Short
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Create OER
Reusability — ALMS Framework

With which tools can

| edit it? Are they
open source tools?

INKSCAPE
Draw Freely.

Do | need expert
skills to edit the
material?

Is it technically
possible to edit the

material (e.g.
scanned
documents)?

4“*.
4“’;..
¥ _Tam

%\l'. "

Level 1.
Image

Qutput is the category and a discrete value

. category 1

¥ category 2

feature 1 (input)

Level 2:
Text

feature 2 (input)

Qutput is the category and a discrete value.

feature 1 (input) (BRI o e 2 e it o

Level 3:
Reference
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Create OER

Reusability — ALMS Framework

With which tools can
| edit it? Are they
open source tools?

Do | need expert
skills to edit the
material?

-

INKSCAPE
Draw Freely.

Is it technically
possible to edit the
material (e.g.
scanned
documents)?

Use features like levels in Inkscape

to increase flexibility.

4"‘4‘ .
]

4‘:.

¥ Ye om
[ ]

,“/ll'l.

Qutput is the category and a discrete value

cecision border B category 1
| | category 2
x ¥
g B
I |
m_BN
|

feature 1 (input)

Qutput is the category and a discrete value.

Level 1.
Image

Level 2:
Text

Level 3:
Reference




Create OER
Reusability — ALMS Framework

_:'Jupyter k_nearest_neighbors_classification_penguins (autosaves)
With which tools can P Ed vew el Col  Kemal  Wiiges

| edit it? Are they B+ e @B 4% bR B C W
open source tools? ‘

Help

Example code for a knn classifi

+ Selected dataset penguins from Openh
« For more information about the algorithm see Nearest Nelghbors Classification in the scikil-leam User Guide

Reference:

Do | need expert
skills to edit the
material? Used libraries in the code:

for data analysing

2m for machine leaming

for statistical data visualization
Ib for data visualization

Example code for a knn classification by ischmahl from the repo machine-leaming-OER-Basics Is licensed under CC-BY 4.0

Steps:

Is it technically S —
possible to edit the » Dataset is checked fo missing values
) . Dalaset is cleaned and simplified ta ane unit.
material (e .g. + Categorical values in the dataset are encoded to numbers.
Scan ned » Feature refations are visualized.

documents)?

Cells in Jupyter Notebooks allows easily to add, delete or change the material.
— Concept of modularisation
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Create OER
Reusability — ALMS Framework

With which tools can
| edit it? Are they
open source tools?

Do | need expert
skills to edit the
material?

Is it technically
possible to edit the

material (e.g.
scanned
documents

Easy to edit
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1 algorithm

nearest neighbors. The value of k is set before.
<br>
<br>

#### Code example for k=1:

ier

in, y_train)

knn c1f.predict(X_test)

(Reference: Example code for a knn classification by ischmahl from the repo [machine-
learning-OER-Basics](https: r

_Reference:
knn algorithm by i

A ne-Learni

4.0

rg/l




Create OER
Reusability — ALMS Framework

With which tools can
| edit it? Are they
open source tools? nearest neighbors. The value of k is set before.

algorithm predicts the category for the new dataset from the labels of the k

<br>
<br>
Do | need expert knn algorithm
. 2 #### Code exampld
S kl | |S to ed It the o ek ears The knn algorithm predicts the category for the new dataset from the labels of the k nearest neighbors. The value of k is set before,
material? knn_c1f = Kig
i Algorithm predicts the label from the closest neighbor(s).

knn_c1f.pred

knn clf.scorg feature 2 (inpu)

(Reference: Exam x W category 1
. . learning-QER-Bas X ¥ x 2 cagon2
Is it technically ) Licer x ¥ g
possible to edit the R ym x
material (e.g. ;qalﬂorff;h’m‘?t ¥ Jgh

scanned
documents)?

feature 1 (input) It e

Code example for k=1:

fron sklearn.neighbors import KieighborsClassifier
knn_clf = Kieighborsclassifier(n_neighbors=1)

asy to edit and to combine with other materials
L knn_c1f.score(X_test, y_test)
(Reference: Example code for a knn classification by ischmahl from the repo machine-learning-OER-Basics licensed under CC-BY 4.0.)

Reference:
knn algorithm by ischmah from the repo machine-learning-OER-Basics s licensed under CC-8Y 40.




Create OER
Reusability — ALMS Framework

With which tools can
| edit it? Are they
open source tools?

Do | need expert
skills to edit the
material?

Is it technically

possible to edit the . .
e e Material type  File format

documents)?
Image .SV(g

Can | edit the Text sni ppet .md

material in the same
format as

downloaded? Code . |pyn b




Create OER
Reusability

Link metadata and material

(=) (F==1) =1 (=

=) (=) [E (=

Title

Creator

Link to source
License




Create OER
Reusability

Link metadata and material

"n.,‘|[|——lr "|'—_1
[ =0 = 1L

S —T s—— i 1
<7 u
CATE o B

W
H amm
L LA !

for distribution

Title

Creator

Link to source
License

REHBATISR AT



Create OER
Reusability

Link metadata and material

=

INKSCAPE
Draw Freely.

« Metadata included in the image
* Metadata included in the file properties

eature 2 (input)

Output is the category and a discrete value.

. category 1

4 category 2




Create OER
Reusability

Mixed material

ea‘“'ef (input) Output is the category and a discrete value.

knn algorithm . category 1

; category 2

The knn algorithm predicts the category for the new dataset from the Iabels of the k nearast neighbors. The value of k is set before.

Algorithm predicts the label from the closest neighbor(s).

feature 2 (input)

B category 1

" category 2

N = — i

Code example for k=1:

from sklearn.neighbors import KieighborsClassifier
knn_clf = kneighborsClassifier(n_neighbors=1)
knn_c1f.fit(X_train, y_train)
knn_c1f.predict(x_test)

knn_c1f.score(X_test, y_test)

(Reference: Example code for a knn classification by ischmahl from the repo machine-learning-OER-Basics licensed under CC-8Y 4.0.)

Reference:
knn algarithm by ischmahl from the repa machine-learning-OER-Basics is licensed under CC-BY 4.0.




Create OER
Reusability

Mixed material: Provide references

ea‘“'ef (input) Output is the category and a discrete value.

knn algorithm . category 1

; category 2

The knn algorithm predicts the category for the new dataset from the Iabels of the k nearast neighbors. The value of k is set before.

Algorithm predicts the label from the closest neighbor(s).

feature 2 (input)

B category 1

" category 2

: Jupyter k_nearest_neighbors_classification_penguins (autosaved)

feature 1 (input) s s S € c

w Inset  Cel Keme! Widgets  Help

B + 3 2B 4 ¢ PR B CH»

i

Example code for a knn classification

Code example for k=1:

from sklearn.neighbors import KieighborsClassifier
knn_clf = kneighborsClassifier(n_neighbors=1)
knn_c1f.fit(X_train, y_train)
knn_c1f.predict(x_test)

knn_c1f.score(X_test, y_test)

« Selected dataset penguins from

« For more information about the algorithm see N in the scikit-leam User Guide

Reference:

(Reference: Example code for 2 knn classification by ischmahl from the repo machine-learning-OER-Basics licensed under CC-8Y 4.0) Exarnple code for a knn clasaificaion by lschmahi from the répo Machine-ieaiming-OER.Basics s Kensed wider GELBY

Reference:
knn algarithm by ischmahl from the repa machine-learning-OER-Basics is licensed under CC-BY 4.0.




Create GitHub Repo
Key facts about GitHub

Platform for collaborative software delevopment

Let's build from here,
together.

Integrates the version-control system git O -

Projects are stored in repositories https /github.com/

Many features for managing projects



https://github.com/

Create GitHub Repo
OSER Project

— Features in GitHub can be transferred to an OSER project

B linear_models/linear_regression Add README file to folder linear regression

FO r i n fo r m at i O n I nearest_neighbors Add linebreak in metadata of images

[ CONTRIBUTING.md Add CONTRIBUTING file to repo

. . . . [ LICENSE Create CC-BY 4.0 License for repo

Write a README file including B wouns

[ issue_templatemd Create template for issue

[ pull_request-template.md Create template for pull request

i= README.md

Short description
How is the repo structured? L
What content is provided?

For each algorithm teaching material is provided as code, images and text snippets.

Machine-Learning-OER-Basics

License s g g e OOP S
Links to further sources (optional)
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Create GitHub Repo
OSER Project

For communication

= Define communication use cases for the project

use
cases

m feedback question

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




Create GitHub Repo
OSER Project

GitHub collaboration workflows Owner of repo

l_I

Collaborators

!

Roles

Owner can invite
= Other GitHub
users to the repo.

Collaborators can
=d CONtribute to the
repo.




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

R RRRRiSSSBSSEBRBEBBEPDDPDRDRDRDRDRDRDRESS HetMwOLT2



Create GitHub Repo
OSER Project

For collaboration
Write CONTRIBUTING file including

Contribution

communication workflows

collaboration workflows

documentation guide

Style Guide

style guide for materials o
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Create GitHub Organization
OSER Project

Enlarge project

III Machine-Learning-OER-Collection

(A Overview ] Repositories 1 [ Projects @ Packages A People

GitHub provides a second account type:

Popular repositories

Machine-Learning-OER-Basics Public

— QOrganization

Q, Find a repository. Type ~ Language ~ Sort -

= Can manage number of repos.

Machine-Learning-OER-Basics ' Public

This repository contains teaching material for machine learning which is labelled under a free license

= Permission management provides more roles. restien 0 Beemas Yo G Mo i

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

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

Lessons Learned
Summary

Definition of OER by the
Deutsche UNESCO-
Kommission

Focus on the collaborative
development and
improvement of open teaching

OER — OSER
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Lessons Learned
Summary

— Open Education can learn from open source

CONTRIBUTING
Style guide

README “ —!— - '

| =
=) (== ()] (] Features like issues for

Online platforms a “ communication or roles for
like GitHub t permission management

Version-control software git
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Outlook
OER In HIFIS

HIFIS Workshops

Workshops provided by HIFIS Software that teach foundational software engineering skills.

Also have a look at the Helmholtz-wide course catalog for information on more courses and events.

November 2022

21.Nov. - 22. Nov. Using Containers in Science | onune

08. Nov. - 09. Nov.  Foundations of Research Software Publication

16.Nov. Introduction to Indico [ ((ow

03 Nov.  First Steps in Python [ onuns

02. Nov. - 03. Nov.  Foundations of Research Software Publication

Oktober 2022

04 Okt -05. Okt.  Test Automation with Python




Outlook
OER In HIFIS

HIFIS Workshops

Workshops provided by HIFIS Software that teach foundational software engineering skills.

Also have a look at the Helmholtz-wide course catalog for information on more courses and events.

R Material is provided via GitLab, a open source
Do e software development platform based on Git

16. Mo Introduction to Indico (I (omome ]

08. Nov. - 09. Nov. Foundations of Research Software| HIFIS » == > @ Workshop Materials

03 Nov.  First Steps in Python [ onuns
Workshop Materials &
02. Nov. - 03. Nov.  Foundations of Research Software| up ID: 3

Oktober 2022 Here you find the material of workshops offered by HIFIS: https://events hifis net/categor
04. Okt -05 Okt.  Test Automation with Python Subgroups and projects  Shared projects  Archived proje
g+ € Continuous Integration in GitLab & S0

Foundations of Research Software Publication &

GitLab for Software Development in Teams @

An introduction into software d ent fo

Test Automation with Python &5



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

Outlook
OER In HIFIS

HIFIS Workshops

Workshops provided by HIFIS Software that teach foundational software engineering skills.

Also have a look at the Helmholtz-wide course catalog for information on more courses and events.

R Material is provided
21 Now-22.Nov Using Containers in Science o Via GitLab o

16. Mo Introduction to Indico (I (omome ]

08. Nov. - 09. Nov. Foundations of Research Software| HIFIS » == > @ Workshop Materials

03 Nov  First Steps in Python [ onue |
Workshop Materials &
02. Nov. - 03. Nov.  Foundations of Research Software| . 08

Oktober 2022 Here you find the material of workshops offered by HIFIS: http:

events hifis.net/cat|

04 Okt -05. Okt.  Test Automation with Python

Subgroups and projects  Sharec projects  Archived project

% C  Continuous Intagration in GitLsb & Learning Materials

Foundations of Research Software Publication &

o F -

) e e e and Ub“Shed On
o, g Gitlab for Software Development in Teams @ We provide learning material for 8l purposes related to software engineering and

“ An in n into software des ent for teams usini d ib.

Learning Materials.

on the workshop pag

1you

ues or would like 10 contribute, feel free to take a look at the respective repositories.

General

Materials  Repository

¢h Software Publication (in preparat

Containes Virtualization in Science (in prep
Event Management with Indico (In preparation)

Getting started with Markdown Flavours _ (In prepara



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

Outlook
Talk: Holding Workshops is not hard - Organizing is!

/

J
A

=3

5. Taking care of the workshop
Use case 2 for OER EREICHEL

ﬂ



Thank you!

Ines Schmahl
Central Library, Forschungszentrum Jtlich
forschungsdaten@fz-juelich.de
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