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Mastering digital skills is more important than ever as
digitalization infiltrates every aspect of our lives in general
and the scientific process in particular. The evaluation of
experimental data, laboratory journals, reports in universities
and industry are now all digital, whereas computer science
and coding classes at high school are still often rare, which
means that many freshman university students have little
experience of using computer software or writing their own
code. This lack of experience and hence self-confidence in
coding may become a serious hinderance for (successful)

First Control group
e Research based on:

self-regulated learning, self-determination,
self-efficacy on digital learning, attitudes and

digital competences
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e No significant changes -> Usual distribution
e Check for scale reliability

e Need of larger control group (N=39)
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Categories Description

Properties of digital General description of Coding
tools / coding

Utilisation

Generally for private use or for study

Graphics (analogue or digital)

Visualisation

General conditions Availability of laptop, Internet, etc.

Attitude Affinity / Dislike

Social norm Bandwagon behavior

Dealing with the fear of
programming

Behaviour control
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data analysis accompanying practical work as students’
progress through their academic training, especially in the
natural sciences.[1][2]

In this contribution, we present the results of our control
group from a freshman course in physical chemistry to
illustrate the current problems in traditional teaching in
combination with coding aspects and self-determination
theory[3] and discuss our approach for a theory of planned
behavior (TPB)[4] based interviews with students. Based on
this, we will develope a learning unit in the field of

Study design

e Question: How to teach Coding
in chemistry students?

2023

e Literature research to coding in
chemistryl1li2]

e Elaboration of a questionnaire
based on educational sciences
to Understand students
behavior

e Control group in winter term

2024

e Evaluation of the control group

e Can PLAN InC. change students'
attitudes towards coding in
chemistry?

e TPB interview study on the
categorisation of student
behaviori4]

e TPB questionnaire

2025

e Elaboration of an intervention
based on the results of the TPB
questionnaire

e Intervention group in winter
term

2026

e Evaluation and Interpretation of
the intervention
e Thesis

W)

spectroscopy to promote students' coding skills and to
promote their Self-learning competence. Furthermore, we
discuss our approach for a Flipped Classroom to integrate
and advance coding skills in MATLAB into a freshman course
in physical chemistry education.
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Comments on Coding

Comment on the following statement:
I find the use of programming within the
chemistry curriculum important.

Chemistry consists of
conducting a lot of experiments. In
order to understand and analyse we

need to process the data.
Programming is ideal for that.

I don't think it's particularly
important because I'm not studying
computer science but chemistry.

Unfortunately I can't judge
because I'm still new to my studies
and don't know anything about
computer science.

44 38 20 102

- neutral students often don’t know
anything about programming or why to use

Intervention

Blended
Learning

* Videos / Theorical
iInput

« MATLAB tutorials

* Exercises and self
tests

Flipped
classroom

* Activated learning
atmosphere

* Exercises &
Discussions
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