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The elephant in the room—Should we be teaching coding to

basic science students?

While it is difficult to determine what the public imagi-
nes a biochemist looks like, Artificial Intelligence (AI) is
more than willing to try. Asked to return nine images of
a biochemist, ChatGPT" returned eight images of people
in white lab coats working in a lab with lots of plants or
green liquids, five of which were looking through micro-
scopes. As educators, teaching our biochemistry and
molecular biology (BMB) students how to work with
their hands in the laboratory is a priority. They learn to
use pipettors to deliver consistent and accurate volumes
of liquids. They learn to clone and purify DNA fragments,
to express and purify proteins, and to perform kinetic
studies. These are all important skills, but as is notably
absent in the AI images, teaching labs often omit the
level of computation that modern biochemistry requires.
Seemingly every biological subfield now has an omics
counterpart that examines not one piece of datum but
thousands or millions of data points—genomics, proteo-
mics, metabolomics, transcriptomics—and each of these
fields relies heavily on software, algorithms and program-
ming skills in languages such as Python, R, and C++.2

A 2023 report on “Building computational literacy
through Science, Technology, Engineering, and Mathe-
matics (STEM) education: A guide for federal agencies
and stakeholders,”® which primarily addresses K-12
education, makes several poignant recommendations
including:

1. More initiatives for educators that help foster integra-
tion of computational literacy into existing teaching.

2. That agencies “advocate for tools and applications that
demonstrate computational literacy components
that are accessible to all.”

3. The promotion of computational literacy as a path to
well-paying and interesting STEM careers.

Although teaching coding in basic science courses
seems cutting edge, articles on this topic first appeared in
the Journal of Chemical Education in the 1960's, and by
the 1980's we find papers introducing students to coding
in General Chemistry.* McDonald notes that what was
considered best practice in teaching coding in science
courses then remains the same today, namely that coding

is an important tool for solving problems that cannot be
solved using calculators or Excel.*

As educators, we seek to provide experiential learning
that will benefit future generations of scientists. Given
the power and ubiquity of BMB omics subfields, learning
to handle big data (datasets too large to be handled with-
out specialized programs or software) with some rudi-
mentary coding skills is an important aspect of this
training. Students matriculate to BMB programs with dis-
parate experiences that influence their attitudes towards
and learning of coding skills.” Including coding-based or
computationally focused labs as part of the BMB curricu-
lum provides an option for students to inexpensively par-
ticipate in cutting-edge, authentic research experiences
that have been demonstrated to improve retention for
underrepresented minorities in STEM fields.® Recent
development of readily available computational resources
such as GitHub,” Jupyter lab,® R Studio,” Google Colab,'°
Chemcompute.org and MolSSI'' enables faculty to
deliver robust coding activities that are simple to follow
and run in a classroom, yet can be easily modified to
tackle new and interesting problems.'?

Including coding in the BMB curriculum will serve to
introduce students to BMB activities beyond white lab
coats and microscope work, better preparing our students
for big data BMB omics careers, and has the potential to
increase diversity in the STEM workforce.

Despite its importance, we know firsthand the chal-
lenges integrating new technologies and content into a
curriculum. As such, we are interested in your thoughts
and experience regarding coding in your teaching and
research, and ways you would like to grow. We plan to
share the results of this survey in a future issue of
BAMBED.

BMB coding survey link: https://forms.gle/QFQji
PFnwwP58rHG9
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