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INTRODUCING DATAXHUB

A Hub for fostering data literacy skills at the
University of Leuphana

By Fransisco Arcila Salamanca

The DATAxHub is a Jupyterhub implementation introduced during the winter semester
of 2022/23 by the DATAxtended subproject from the University of Leuphana.

Jupyterhub is an open-source tool that allows users to create and share interactive
notebooks containing live code, equations, visualizations, and text. It is commonly used
in education to facilitate collaborative, exploratory programming and data analysis.
Particularly useful for teaching programming and data science, this tool allows students
to write and run code in a web-based environment, without having to install any software
on their own computers.

Since its release as part of the mandatory course “DATAXx: Data analysis with Python”,
DataxHub is helping over 1300 first-semester students from all programs of the
university to improve their data literacy skills and engage with the course content in an
interactive way.
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Image 1. main page of the DATAxHub, students authenticate using their university
accounts to get access to the Hub,

In today’s increasingly data-driven world, it is essential for students to be able to
understand, manipulate, and analyze data in order to make informed decisions and
solve complex problems. By using the DATAxHub, students from diverse backgrounds
and fields of study can gain the skills and knowledge they need to work with data
effectively and can apply these skills to their future studies and careers.



': Jupyterhub Lektion 9_ Datenvorverarbeitung Last Checkpoint: 09/21/2022 (unsaved changes)

File Edit View Insert

+ < @A B 42 ¥ PRin B C » Markdown

1. Hintergrund der Daten

Cell Kernel

Widgets

Help

v

@ 9 % 0O O gitnbdif

a Logout Control Panel

Not Trusted | Python 3 (ipykernel) ¢

Memory: 396.4 MB/10 GB  Memory: 396.4 MB / 10 GB

Der urspriingliche Iris-Datensatz wurde von R. A. Fisher erstellt. Er umfasst drei Irisarten mit jeweils 50 Proben und einigen Eigenschaften fiir jede Blume. Die

Spalten (auch: Attribute, Feature oder Variablen) des Datensatzes sind:

1. Kelchblattlange ( sepal_length)incm
2. Kelchblattbreite ( sepal_width)incm

3. Léange der Blitenblatter (petal_length)incm
4. Breite des Blitenblattes (petal_width)incm

5. Art ( species)

Fur die Zwecke dieser Lektion wurden einige Dateneintrage aus dem urspriinglichen Datensatz entfernt und einige Werte geandert. Hier kénnen Sie eine
Dokumentation des Datensatzes finden.

»
Iris setosa Iris versicolor Iris virginica
| 1.1 Daten einlesen
In [ ]: iris_data = pd.read_csv('https://sync.academiccloud.de/index.php/s/kbgGLXEuUpVyW25/download"')
iris_data
Out[2]: sepal_length sepal width petal_length petal width species
0 51 35 14 0.2 Iris-setosa
1 49 3.0 14 0.2 Iris-setosa
2 47 3.2 13 0.2  Iris-setosa
3 46 31 15 0.2 Iris-setosa
4 5.0 36 14 0.2  Iris-setosa
148 6.2 34 NaN 2.3 lIris-virginica
149 59 3.0 5.1 1.8 Iris-virginica
150 59 3.0 5.1 1.8 Iris-virginica
151 6.1 26 56 1.4 lris-virginica

Image 2. The user interface of the DATAxHub showing a Jupyter notebook of one of the

course materials,

Research on teaching

The DATAxHub also provides the university with a platform to conduct research on how
students engage with the course content and improve the courses accordingly. By
monitoring student activity and gathering feedback, we can ensure that the course is
meeting the needs of our students and will help us develop advanced courses tailored
to their learning style. By collecting and analyzing data on student usage and
performance, instructors can gain valuable insights into how students are learning and
engaging with the material and can use this information to make improvements to the



course and its delivery. For example, instructors can use the DATAxHub to see which
parts of the course are most challenging for students and adjust the teaching materials
and assignments accordingly. This can help make the course as effective and engaging
as possible so that students are able to learn and retain the information they need to
succeed in their studies.

Image 3. Graph showing the DATAxHub usage during one week with peaks of activity on
the exercise days and a day before an assignment’s deadline,

Improvement of teaching

One of the key benefits of DATAxHub is that it provides a platform for instructors and
staff to develop tools and processes that can help to improve teaching and learning. By
using DATAxHub notebooks, instructors can create custom scripts and applications
that can support grading and feedback, as well as other tasks that are time-consuming
and error-prone when done manually.

For instance, DATAxHub already implements a series of scripts to facilitate the grading
of programming assignments that are run on the students’ code to check for the correct
output of their assignments. This saves instructors a significant amount of time and
effort, and can also provide more consistent and accurate grading, compared to grading
assignments by hand.



A dashboard of the DATAxHub resources provides among other technical information,
anonymous insights into how often students are using the platform. This can help
inform future course planning, optimize resource usage, and ensure that the course
material is well-aligned with the needs of the students.

Future perspectives

The DATAxHub can also be used to provide students with more detailed and
personalized feedback on their work. By writing scripts that can analyze students’ code
and provide specific feedback on areas that need improvement, the Hub could help
students to learn more effectively and quickly. This can be especially useful for
programming assignments, where the feedback can be tailored to the specific errors
and issues that the student is experiencing.

Teaching staff from all faculties should also be invited to use DATAxHub in their courses
to provide a collaborative and interactive learning environment for their students. This
could help students in a wide range of disciplines, from computer science and
engineering to social sciences and humanities, to better understand and analyze data
in their field of study as well as tutors create a more collaborative and interdisciplinary
environment. For example, they can use the DATAxHub to collaborate with other
students on group projects or to complete assignments that require them to write and
run code. With the acquired knowledge, students can continue to use different
implementations of JupyterHub after they graduate, to develop and share their own data
analysis projects or to apply for jobs that require programming and data analysis skills.

DATAxHub was developed in collaboration with the “Gesellschaft fiir wissenschaftliche
Datenverarbeitung mbH Gottingen” (GWDG) as the provider of the infrastructure and
maintenance of the platform ensuring the stability and reliability of DATAxHub for its
use at the university of Leuphana.

We believe that DATAxHub will help to support Leuphana’s mission of providing high-
quality Data-literacy education to its students to understand and navigate the
increasingly digitalized world we live in. Whether it's climate change, public health, or
social justice, data can play a critical role in addressing these challenges, and
DATAXxtended can provide students with the tools they need to make a difference.



