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Abstract

NLP researchers regularly invoke abstract con-
cepts like “interpretability,” “bias,” “reasoning,”
and “stereotypes,” without defining them. Each
subfield has a shared understanding or concep-
tualization of what these terms mean and how
we should treat them, and this shared under-
standing is the basis on which operational deci-
sions are made: Datasets are built to evaluate
these concepts, metrics are proposed to quan-
tify them, and claims are made about systems.
But what do they mean, what should they mean,
and how should we measure them? I outline a
seminar I created for students to explore these
questions of conceptualization and operational-
ization, with an interdisciplinary reading list
and an emphasis on discussion and critique.

1 Introduction

Natural language processing and computational
linguistics are relatively young, with the main pro-
fessional organization (ACL), flagship conference
(ACL), and the CL journal only being founded in
the 1960s and 70s. As the field matures, we have en-
tered a period of critical reflection about practices
and definitions. For example, since the question of
ethical NLP was raised (Hovy and Spruit, 2016),
we now have dedicated workshops (Hovy et al.,
2017), policies,1 tutorials (Benotti et al., 2025),
and teaching (Friedrich and Zesch, 2021) for it.

More recently, NLP researchers have begun to
interrogate how we define and measure abstract
concepts such as bias and understanding, revealing
that proposed methods for measuring or mitigating
bias are “poorly matched to their motivation” (Blod-
gett et al., 2020), and that current benchmarking
practices in natural language understanding “ob-
scure the abilities that we want our benchmarks to
measure” (Bowman and Dahl, 2021). Understand-
ing these conceptual debates and using them to
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move the field forward are a fundamental skill for
training NLP scholars rather than NLP engineers
(Prasad and Davis, 2024). This is why I developed
a seminar on conceptualization and operationaliza-
tion in NLP, with the following learning objectives:

• Read and critique papers (both interdisci-
plinary and more conventional NLP papers)

• Critically evaluate aspects of conceptualiza-
tion (defining an abstract concept) and opera-
tionalization (creating empirical measures of
it, such as datasets and metrics) in NLP

• Design NLP projects in ways that address cri-
tiques and push the discipline forward

2 Structure

The seminar was offered to Masters students and
advanced Bachelors students in computational lin-
guistics and computer science at Saarland Univer-
sity. After some introductory sessions, we covered
new concepts every two weeks, for which everyone
was expected to read and discuss four papers: A
critique/conceptual paper about the concept, to use
as a lens to critique three other recent content pa-
pers in NLP that use that concept (see Section 3 for
details on the readings). Students presented and led
discussions about each concept in pairs. To hone
students’ skills at critiquing research, I assigned
papers that demonstrate the skill and gave targeted
feedback on assignments, following principles of
scaffolded learning (Wood et al., 1976).

Introductory sessions. I used the first three ses-
sions to establish expectations and course logis-
tics, to teach reading, conceptualization and op-
erationalization, and to give a sample presenta-
tion/discussion. Students chose their preferred con-
cepts and dates, which informed the schedule and
content for the rest of the class. As reading papers
is part of the hidden curriculum (Wilson, 2024),
I felt it was important to teach it explicitly with:
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Keshav (2007); Eisner (2009); Carey et al. (2020);
Fruehwald (2022). Then we discussed definitions
of conceptualization (Subramonian et al., 2023),
operationalization (Steidl and Werum, 2019), and
how they impact research as well as society. Fi-
nally, I presented the concept of names and led a
discussion about it as a sample for the synthesis
and critique I expected from students.

Course requirements. I used assignments with
discussion prompts to encourage reading and think-
ing about the papers before student-led presenta-
tion/discussions about each concept, during which
I also graded engagement from other students. Stu-
dents could also write an optional final report de-
signing a novel NLP project or re-imagining one of
the content papers we read in a way that addressed
our critique. See Appendix B for details.

3 Readings

A full list of concepts, critique papers and content
papers is shown in Appendix A. For future itera-
tions of the course, content papers can be swapped
out for more recent or relevant work (e.g., the hype
around DeepSeek’s release made DeepSeek-AI
et al. (2025) an obvious late addition to the reason-
ing readings). Importantly, the critique/conceptual
papers, which are often interdisciplinary, hold up
regardless of current NLP trends.

For interpretability, we read perspectives from
a machine learning researcher (Lipton, 2018) and
a philosopher (Krishnan, 2020), that critique inter-
pretability as being a slippery concept and even un-
necessary. Krishnan’s (2020) distinction between
causal and justificatory explanations grounded our
readings of the popular and more technical pa-
pers, Patchscopes (Ghandeharioun et al., 2024) and
RAVEL (Huang et al., 2024).

As for explainability, we read Miller (2019),
which summarizes findings from philosophy, cogni-
tive science, and psychology that are relevant to hu-
man explanations and thus useful for explainability
in NLP. We also read ‘Attention is not Explanation’
(Jain and Wallace, 2019) and a response to it titled
‘Attention is not not Explanation’ (Wiegreffe and
Pinter, 2019), which is itself a critique. Beyond the
scientific content of these papers, reading them is
also an important part of understanding the history
of the field and important debates. Another such
example is Bender and Koller (2020) and Michael
(2020), which has prompted rich discussion in other
pedagogical settings as well (Guerzhoy, 2024).

4 Encouraging Discussion and Critique

Direction and feedback were centrally important
for students to develop the skill of critique. In
their assignments, students were asked to synthe-
size commonalities and differences across papers
and point out what authors did especially well, or
any choices they were skeptical about. Some stu-
dents had trouble with this at the beginning, instead
just summarizing what each individual paper did,
but targeted feedback and examples helped. By the
end of the term, some students were even bringing
up points covered in other literature that we had not
read in this course, and I could send them paper rec-
ommendations rather than constructive feedback in
my responses to their assignments.

Assignments were due before the sessions where
we discussed the concept, so discussions were also
high quality. I emphasized that all of our perspec-
tives are important to co-create knowledge in the
classroom (McCrae, 2024), and I explicitly graded
presenters on their classroom management and
whether they gave everyone an opportunity to par-
ticipate, since discussion-heavy seminars can be
challenging for some students. A third of student
evaluations explicitly mentioned this as a positive.
Offering a variety of topics and types of papers also
allowed students in this “mixed” undergraduate-
graduate and interdisciplinary setting to participate,
as others have observed (Fosler-Lussier, 2008).

The diversity of students in terms of sociodemo-
graphic factors like gender and country of origin
were also particularly interesting for discussions of
sociodemographic concepts such as bias (Blodgett
et al., 2020), stereotypes (Blodgett et al., 2021),
and names (Gautam et al., 2024c). Students also
made several connections across this cluster of top-
ics. Finally, students practised turning critique into
action through final project proposals designed to
address critique and push the discipline forward.

5 Conclusion

I have presented a seminar designed to teach criti-
cal thinking about abstract concepts in NLP, with
attention to both its social and technical aspects.
Through readings, assignments, presentations, dis-
cussions, and final reports, students gained an ap-
preciation for how decisions about conceptualiza-
tion and operationalization can impact all aspects
of our research, as well as public perceptions of
NLP technology and tools.
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Limitations

The primary limitation of this course is that it does
not scale in its current form; a small classroom
is essential for equal participation and for quality
feedback with just one instructor. Additionally, it is
challenging to balance a cohesive reading schedule
(e.g., putting related topics such as names, stereo-
types, and bias close together) with optimizing
for student-preferred presentation dates. Finally,
this course works best when students engage intel-
lectually with the content themselves, rather than
outsourcing their thinking to LLMs (Guest et al.,
2025). This cannot be ensured, but only empha-
sized by the instructor and encouraged by creating
a classroom environment that acknowledges and
embraces friction as part of the learning process.

Ethics Statement

I designed this class from a standpoint of seeing
NLP technologies as fundamentally sociotechni-
cal (Selbst et al., 2019; Dhole, 2023), value-laden
(Birhane et al., 2022), and situated rather than ob-
jective (Haraway, 1988; Waseem et al., 2021). I
wanted to share this with NLP and CL students
who are rarely given the opportunity to engage
with such perspectives from science and technol-
ogy studies (STS) and human-computer interac-
tion (HCI) research, but may nevertheless go on
to have power as system designers in academia
and industry (Scheuerman and Brubaker, 2024).
My pedagogy is informed by critical, feminist and
engaged pedagogies (hooks, 1994), which are im-
portant to create a learning environment that feels
fundamentally safe to be present in and share, and
to broaden epistemological engagement beyond
traditional ways of knowing in computer science
and STEM (Raji et al., 2021). This is particularly
important when discussing concepts such as race,
class, gender, and so on, where power is an impor-
tant consideration that often goes unexamined.
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B Course Requirements and Instructions

For 7 credits, you are required to do a presentation
and write a final report. You will be graded on: En-
gagement (30%), presenting a concept and leading
a discussion (35%), and your final report (35%).

For 4 credits, you are only required to do a pre-
sentation. You will be graded on: Engagement
(40%), and presenting a concept and leading a dis-
cussion (60%).

Assignments.

• Read the critique paper(s) first

• Then read (or do a quick scan, if you’re short
on time) the content papers

• Write 3-5 bullet points of synthesis/critique
(you may also write more if you’re feeling
particularly inspired)

– Connect ideas / definitions / methods
across different papers

– Critique what’s missing or suspicious
about the content papers using what you
learned from the critique papers

– Name some arguments that a paper
makes and tell me whether you are con-
vinced by them or not, and why

• For maximum points, I want to see that you
engaged with all 4 of the papers beyond re-
peating their content

• Do not use LLMs: Please respect the time
and effort I put it into reading your responses
and giving you feedback, by putting your own
thoughts down

Engagement.

• Mixture of assignments and in-class participa-
tion

• Minimum 33% each required to pass

• Assignments are to encourage you to do the
readings and come to class prepared, because
this is a discussion-heavy class

• In-class participation includes asking ques-
tions, answering questions and discussion
prompts, etc.

Presentation + leading a discussion.

• Timing: 1 hour - 1 hour 15 mins

• Content should synthesize the readings

– Look for commonalities and differences
across papers (including from other con-
cepts that we previously covered)

– Discuss conceptualization and opera-
tionalization of your concept, and how
they differ/coincide across the content
papers

– Critically question all assumptions that
papers make

– Try to answer the question “Why?” Why
are we doing this work in the field? For
what purpose is it useful? etc.

• Don’t present the entire time

– Your audience has also read the papers
– Engage them meaningfully at least every

10-15 minutes (more is fine!)
– I encourage the use of questions and dis-

cussion prompts for this
– Ensure that everyone gets a chance to

speak

• Meta stuff (also graded!)

– Have clear / visually appealing slides
(not too crowded / text-heavy)

– Show up early to set up
– Message me in advance to remind me if

your team will need special cables or if
you will be presenting from my laptop

Report.

• Pick a concept (does not have to be the one
you presented on) and design a new research
project that addresses a gap in how it is cur-
rently conceptualized / operationalized ac-
cording to critiques (you can also re-design
one of the content papers we read instead of
making a new one, if you want)

• Your title should explicitly state the concept
you picked
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• 4 pages not including references, 11 or 12
point font, ACL ARR template

• Structure

– Abstract
– Introduction (motivate the gap in the lit-

erature that you want to fill, i.e., ex-
plain what the gap is in conceptualiza-
tion/operationalization, and why it mat-
ters)

– Experimental methodology (explain how,
concretely, you will address the problem
- If you will propose a new dataset, how
will you design it? If you are proposing
a new method, how will you evaluate it?
If you’re doing a new evaluation, what
is the evaluation metric you are going to
propose/use and why? If you propose
all of the above I expect all parts to be
well-motivated)

– Related work (search for 10 or more pa-
pers on your concept that are closely
related, for which you will do a quick
scan and weave them together into a co-
herent narrative that contextualizes your
work in the broader landscape of NLP
research; make sure to address how your
work relates to and differs from them)

– Expected impact (explain how you ex-
pect your work to benefit the research
community / advance science!)

– Conclusion

• No AI, please! I want to see your raw
thoughts and writing so you can learn how
to structure your thoughts in written form and
so I can give you feedback for later, and I def-
initely do not want to see references to papers
that don’t exist
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