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Abstract

Bias in technology is rooted deeper than justsubjective data. Many
sources of bias can be found in its history and creation, thus in the
code itself. The culture surrounding Computer Science has histor-
ically strengthened discriminatory values, being mostly male-
driven and inaccessible. At the same time, through its now ubiqui-
tous and mathematical nature, technology has gained an objective,
nearly god-like presence thus making it a powerful influence on
the world. This paper challenges the seeming objectivity of code
by examining the culture and values surrounding source code as
the foundation of technology and autonomous actor in society. By
translating goals and actions into source code, meaning is added
depending on the context, making it subjective in nature. The con-
text surrounding programming languages and programmatic codes
decides what is programmable and how. This interplay is explored
through a new esoteric programming language feel.exe that utilises
emotional expression as code, serving as an artistic intervention
that highlights the subjective and personal nature of code and the
tension between code and its real-life influence.
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Introduction

Thetopic of discrimination and bias has been frequently dis-
cussed in recent years. These discussions, however, focus
mainly on the data that is used in, for example, the training
of Artificial Intelligence. However, these problems are
rooted deeper than just the data. While data does show how
machine learning can replicate existing biases, the underly-
ing problem is the culture and social structures surrounding
these practices. Ari Schlesinger writes in her thesis* Ad-
dressing Computing’s Discrimination Problem: A Frame-
work for Anti-Discriminatory Computing” that CS (Com-
puter Science) students are “being taught data structures and
algorithms with problem sets and programmingassignments
that [have] implicit social and cultural foci, yet the social
and cultural aspects of computing [are] conspicuously ab-
sent from the curriculum” (Schlesinger, 2023, pp. 15-16).
The definition of what Computer Science entails is often
heldto be rather narrow, excludingits social responsibilities
and thus limiting who it is for.

The particularity of Computer Scienceis thatitappearsto
be built on the rationality and objectivity of mathematics.
However, unlike mathematics, it is applied directly in the
real world and should therefore take social aspects into ac-
countaswell. CSresearchers must be aware of their position
and see that CS, like any other science, can never be neutral
or objective.

Here, a special responsibility lies within the software or
source code that technology is built upon. As Bhattarai
writes in “Algorithmic Value: Cultural Encoding, Textual-
ity, and the Myth of 'Source Code’”, source code is always
executed within a social systemand is thus constrained by
the system (Bhattarai, 2017, p.4). Source code makes up the

interface between the “objective” machine and the non-de-
terministic human, thus executing the biases in the world.

This paper will analyse this tension, between the seem-
ingly objective or mathematical nature and the social and
cultural implications of Computer Science, with a special
focus on the meaning of (source) code as the material of
technology. First, different standpoints on the entanglement
of technology in society are explored, analysing how social
and cultural rules influence the creation and application of
technology with the example of emotion recognition tech-
nology. Then, code and programming languages are criti-
cally examined in their role within the discriminatory as-
pects of technology. Lastly, the paper will reflect on these
topics through an artwork. The artwork feel.exe is based on
a new esoteric programming language that uses emotional
expression as code to explore the false objectivity of code
through an artistic lens.

The entanglement of society and Computer
Science

Not unlike other sciences, the knowledge created in Com-
puter Science and the culture surrounding it influence each
other. Knowledge can never be objective but is influenced
by the researcher or programmer and the social systems that
surround them (Schlesinger, 2023, p.16). Combining this
with the often limited notion of Computer Science’s respon-
sibilities, one can observe that people are not often seen as
central to CS (Schlesinger, 2023, p.36).

At the same time, programmatic code and technology in
general have a seeming objectivity and rationalism to them
that resulted from their strong mathematical influence. This
image of objectivity can falsely validate the resultsof CS,
making it seem objective and thusincreasing the power al-
gorithms have over us. The new media researcher Wendy
Chun writes that we tend to equate data with information,
focusing more on collecting as much data as we can without
questioning how this data is embedded in its surroundings
(Chun, 2008, p.315). Thus, it becomes easier to see data and
algorithms as the direct source of meaning.

This can lead to problems. Chun argues that we have cre-
ated akind of fetishand worship surrounding Computer Sci-
ence and software specifically. As the network of new tech-
nology grows, understanding technology as a whole be-
comes impossible, thus creating a god-like overarching
presence (Chun, 2008, p.300). Applications of technology
and algorithms pervade nearly every aspect of our lives, cre-
atinga newkind of “enlightenment” with software being the
new truth and essence of media (Chun, 2008, p.301).

Returning to the mathematical influences of program-
ming, one can observeaproblemin Computer Science’sten-
dency to reduce reality, especially people, down to easily
formattable, mathematical data (Schlesinger, 2023, p.19).
This oversimplification paints programmers as magicians
and masterminds, simplifying the world, finding out the ul-
timate truth, while applying theseinaccurate modelsdirectly
to the world. Combining this with technologies' godlike



presence, it becomes clearer why biases are often not as ob-
vious, being hidden behind the image of Computer Science.
Chun writes that “We 'primitive folk "worship source code
as a magical entity - as a source of causality - when in truth
the power lies elsewhere, mostimportantly in social and ma-
chinic relations” (Chun, 2008, p.311). Finally, as algo-
rithms often operate autonomously, determining who is re-
sponsible for their biases becomes increasingly complex.

An Example: The discriminatory history of emo-
tion recognition algorithms

One can observe this disconnect between the values and
goals that influenced the creation of technology and its ap-
plication using the example of emotion recognition soft-
ware.

The research on affective computing at the MIT Media
Lab that resulted in one of the most used emotion recogni-
tion software, Affdex, started by using research on autism
as a “disorder of empathy” as a justification for this technol-
ogy. Autistic people were framed as “autistic idiot savants”
and as being similarto emotionally unintelligent computers
(Nagy, 2024, p.3990). According to Jeff Nagy, this assistive
but also dehumanising pretext built on false autism research
in emotion recognition Al still influences its use nowadays,
although its application is now more widespread.

In this example, one can observe an oversimplification
and abstraction of humans into data that strengthens prob-
lematic values. With emotion recognition software now of-
ten being used for surveillance capitalism, the reduction of
the user to a manipulable actor shows how early biases
against its initial target group still influence its application
nowadays. People are not seen as independent butas teach-
able, “minable data traces” (Nagy, 2024, p.4000).

This example shows how technology and CS are often
strongly influenced by social systems and their values, in
this case, a derogatory view of autistic people. As the Asso-
ciate Professor at Virginia Tech, Ashley Shew writes in
“How to get a story wrong: Technoableism, Simulation, and
CyborgResistance”, Computer Science often builds on false
narratives when talking about disability or minorities. Disa-
bility is seen as brokenness that can be fixed through tech-
nology. Ashley Shew describes different tropes of how dis-
ability is represented in tech (Shew, 2022, p.14). The exam-
ple of emotion recognition technology fits the inspirational
overcomers trope, where autistic children could overcome
their autism with this emotional hearing aid. At the same
time, it turns disabled people into objects and programmable
data, devaluing the disabled experience.

This example highlights how source code is not separate
from its surroundings. The culture surrounding autism re-
search and, thus, CS research influences the code and algo-
rithms, resultingin problems as it clashes with the perceived
objectivity of algorithms.

Critical reflection on programming language

The base of all this technology is software and code. Chun
describesit as a* visible invisible 'essence”, the “Invisible
whole that generates the sensuous parts” (Chun, 2008,
p.300). Goals get translated into code to then act in the
world. However, translating goals into code, even if it
seems direct, introduces biases and its own value systems
even before it is executed. Chun writes that when code is
read, it already creates an outcome evenif it is not executed
(Chun,2008,p.313). Translatinga goal or idea into software
code adds new meaning to it. Similar to data and infor-
mation, we tend to equate the written code with the action
(Chun, 2008, p.303). However, as soon as code is written
and readable, it already creates something in the mind of the
reader, creatinga gap between the codeand its action. The
design of the code changes how it is written, and the pro-
gramming language decides what is more programmable.

As Lucas D. Introna writes in “The Enframing of Code:
Agency, Originality and the Plagiarist”, the medium with
which we create changes what we create (Introna, 2011,
p.126). In this translation process, action and agency shift
and are always influenced by their surroundings. For exam-
ple, with the introduction of electronic writing, knowledge
could be more organised and new ideas were formed more
easily. When this was extended by electronic writing with
non-linear editingand copy and paste, the concept of the au-
thor changedas one could reuse parts of other texts (Introna,
2011, p.127). The equipment, therefore, changes how we
think about the encodings of language.

In the case of programming languages, the social struc-
tures surrounding Computer Science have a large influence
on what a programming language is and what its main goals
are. Programming languages are seen as better when fewer
people have the skill to learn them, meaning when they are
more inaccessible and stereotypically masculine (Hermans
& Schlesinger, 2024, p.212). The Computer Science culture
shapeswhat knowledge is created. The knowledge is shaped
by its context. In the contextof programming language de-
sign, this meansthat the design reflects the limited diversity
of Computer Science culture. Additionally, the context de-
cides whatis seen as programmable. For example, the digits
0-9 reflect only a Western perspective of numbers, while,
for example, in Arabic, different numerals are used (Her-
mans & Schlesinger, 2024, p.208). Thus, even just the char-
acters that are written have an influence on what is and can
be created and encoded.

Combined with the tendency to abstract people into data
points, this leads to not everyone or everything fitting the
data requirements. By generalising and abstracting, often
froma Western and male perspective, the concept of other-
ness is created, which includes everything thatis not or can-
not be encoded. Here, Lucas D. Introna gives the example
of emotions or feelings having to be reducedto the possible
encoding (Introna, 2011, p.119), which can be observed in
the example of emotion recognition algorithmsin the previ-
ous subchapter. Human behaviour and the emotional reac-
tion of autistic people were categorised into rightand wrong,



sorting the autistic experience into otherness, as not pro-
grammable. This influence reaches further than the concrete
application, as algorithms are used more widely and within
contexts they were not intended for in the first place.

Programmatic encodings, similar to legal or moral codes,
are rule-based enactments with specific constraints. Source
code is not contextless. By applying it to the real world, it is
influenced by the systems and organisations of our society.
Bhattarai argues that the real problem is not the“source
code” or data, but the underlying social and political struc-
tures (Bhattarai, 2017, p.2). Thus, a tension between the be-
lief in source codes 'objectivity and the reality of its subjec-
tive influences arises.However, unlike legal or moral codes
that have to be enacted by humans, programmatic code can
act autonomously through machines in the world. This can
lead to problemswhen the code dependsand is influenced
largely by its context.

Bhattarai argues for open-endedness in algorithms, mean-
ing the “source code” is not deterministic and can have
changing results based on the context. Especially in data-
driven algorithms, the results change based on the specific
en- and decoding of information (Bhattarai, 2017, p.20).

Chun sees code rather asa re-source than a source (Chun,
2008, p.321). Code can only create an action after it is exe-
cuted, and the execution depends on how the code is com-
piled or interpreted. Thus, it creates a gap between the code
as a source and the result of the execution, making the code
into a re-source for action. This translation process is, how-
ever, not stable and can change over time depending on its
context (Chun, 2008, p.322).

Felienne Hermanswritesin “A Case for Feminismin Pro-
gramming Language Design” that by looking at the pro-
gramming language community through a feminist or artis-
ticlens,one canexplore new pathways in the design and use
of programming languages. Not all programming languages
need to be hard to learn, inaccessible or written in English.
Projects likean Arabic programming language or anewpro-
gramming language, Hedy by Felienne Hermans, that sim-
plifies textual programming for children, show different ap-
proaches (Hermans & Schlesinger, 2024, pp. 215-216) go-
ing against the stereotypical CS cultures. Thus, they can
question the values embedded in code, opening up what
goals and values can or should be important.

Esoteric programming languages

This feministapproach to programming language can break
open these constraints.

For example, esoteric programming languages defy the
traditional value system of programming languages, playing
with what is programmable. An esoteric programming lan-
guage, or Esolang, is “a computer programming language
designed to experiment with weird ideas, to be hard to pro-
gramin, or as a joke, rather than for practical use” (Esoteric
Programming Language, 2024). Esolangs question what a
valid programminglanguage isand whatit should be created
for.

Coming back to the earlier discussion of how code

changes within different contexts and the inherent subjectiv-
ity of the source code text itself, in particular, multicoding
languages reflect this as the code itselfand the output both
hold meaning within different contexts (Temkin, D., 2020,
p.1). For example, to write a program in Chef, one writes a
cooking recipe as the source code to be executed.
This plurality reflects Chuns' ideas of how source code al-
ready has an outcome when it is being read or written with-
outeverhavingto be executed. Thisexampleillustrateshow
code canbeare-source,notasource of action. The code can
be executed in differentways, creating different outputs de-
pending on how it is executed.

An Artistic Intervention : feel.exe

The topics surrounding the subjectivity of code and the
meaningfulness of source code in itself influenced the crea-
tion of my artwork feel.exe. feel.exe isan interactive artwork
in the form of a new esoteric multicoding programming lan-
guage where one writes code by writing about one’s feel-
ings, thus creating visuals.

feel.exe resists the standard requirements of objectivity
and effectiveness by making space for subjectivity, uncer-
tainty and personal expression.

Built on a shader-based, stack-driven architecture,
feel.exe accommodates both technical and intuitive engage-
ment. Users with programming knowledge can shape more
specific visual outcomes, while those unfamiliar with cod-
ingare invited to engage, led by theiremotional expression,
creating a tension between whetherthe code or the visuals
are the main result of expression.

\ 2
how do you feel today?
Are you feeling happy?

Or maybe a bit sad?

i

Figure 1. feel.exe example screen

The visuals respond non-deterministically: colours shift
based on the amount of additional text written to explaina
feeling; upper- and lowercase ratios influence animation
speed. Missing information is filled in with values that ran-
domly change over time. These non-deterministic elements



introduce instability and openness, foregrounding the ten-
sion between control and unpredictability, intention and in-
terpretation.

Thus, it aims to raise critical questions about the transla-
tionofhuman feelinginto code and proposes amore human,
poetic perspective on programming languages.

feel.exe picks up on Lucas D. Introna's thoughts on what
is seen as programmable, questioning if emotions can be
used in programming and what is lost or added when they
are used. It creates a new contextsurrounding code, result-
ing in a more intimate and personal experience while pro-
gramming. Thus, it challenges the values surrounding code,
showing how this changes what is created, how you create
and who creates.

Conclusion

This research paper aimed to explore the interplay between
programmatic code and society with a focus on the subjec-
tivity of source code. The values embedded in the culture
and history of Computer Science influence CSpracticesand
thereforedecidewhatitsgoalsand responsibilitiesare. Even
though code seems objective, itis thus largely influenced by
its surroundings and social context. Research has shown
how discriminatory values seep into algorithms, not just
through the data but through the programming practices
themselves, and thus have consequences when the resulting
technology is applied to the real world. Through the strong
mathematical influence on CS, we tend to extend mathemat-
ics rationality to algorithms, equating data directly with in-
formation,andignoringwhatis lostand added in translation.
The example of emotionrecognition Alshowed how history
can influence the current applications of technology, visual-
izing how biasesand problematic values persist even if the
target group changes.

With source code forming the basis of technology, the
context surrounding programming languages, the definition
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