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A matter of responsibility and disciplinary
expertise: Using large language models
in higher education

‘Go outside. Identify animals, plants, and fungi. Investigate
them with your students. Discuss your findings and enjoy bi-
ology.” If | were a large language model, this is how | might
respond when prompted by a young pre-service teacher: ‘1 am
a five-year-old child. Describe how to teach biology in no more
than four sentences.’

When we discuss Al, particularly LLMs, in higher education, we
often focus on their effects and outputs: faster completion of
written assignments, better translations of academic papers,
and further promises - or fears about the consequences of the
new technology. Although the effects of LLMs are already appar-
ent, neither the future shape of higher education nor their con-
sequences for individual disciplines can yet be predicted reliably.

Drawing on research in biology teacher education [1, 2], this ar-
ticle examines the use of LLMs in the preparation of pre-service
biology teachers and the school-based mentors who support
them. The question of how to use LLMs in teaching and learning
is also a recurring theme [3]. Before considering possible re-
sponses, however, we must clarify what an LLM is [4]. At a basic
level, an LLM generates text by predicting probable linguistic se-
quences from patterns identified in large datasets. It simulates
an answer based on a massive amount of text data. This is why
users need to assign the LLM a role in the prompt, for example:
“Answer as a scientist ...”. An LLM’s answer is not based on un-
derstanding. Its outputs may simulate features of understand-
ing without constituting understanding in the human or epistem-
ic sense. LLM outputs may therefore display features associated
with competent performance, although the model itself cannot
be assumed to possess the corresponding competence.

An LLM-generated text may be of higher apparent quality than
a text written by a student. For educational purposes, however,
the relationship between the submitted product and the stu-
dent’s understanding is crucial. Learning involves a transfor-
mation of the learner. This transformation always requires both
a reason and effort. There is no such thing as effortless learn-
ing. It can feel effortless, but it must involve personal transfor-
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Fig. 1: Technologies such as games (pictured) or Al can enhance science educa-
tion, but the core of the subject must remain the focus (Picture: Torsten Kreher)

mation. There are effective ways to reduce the effort required
for learning, but this effort cannot be eliminated entirely. For
example, educators can break down complex learning goals
into manageable steps, teach effective learning strategies,
and make the purpose of learning explicit.

The focus of higher education teachers and lecturers can be
the learning of the student or the learning products like home-
work or papers. Examinations and written assignments are
commonly treated as evidence of learning. The availability of
LLMs weakens the inference from the quality of a submitted
product to the quality of the student’s learning. The validity
of this inference must therefore be examined rather than as-
sumed. The seemingly obvious solution is to ban LLMs or dis-
continue assessments based on work that LLMs can generate.
But we live and research in a transforming world with LLMs.
We should therefore ask which skills future researchers and
university educators will need, and transform our teaching and
assessment system accordingly. | can’t answer that question
for you (maybe ChatGPT can simulate an answer). Three prin-
ciples nevertheless remain central to teaching and learning.

First, we need to take responsibility [5, 6] for our teaching and
the transformation of teaching and learning in our subject. As
noted above, transformation and learning require effort. We
as educators need to accept that we are change agents that
transform teaching in times of Al. The responsibility for teach-
ing, feedback and assessment cannot be delegated to an LLM.

Second, in the educational discourse opportunity-use-models
of teaching and learning are used to conceptualise both [7].
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LLMs can influence both the design of learning opportunities
and the ways in which students use them. While you take re-
sponsibility for the learning opportunity, your students also
need to take responsibility for their own learning. The reflec-
tion on that should be part of the created learning opportunity.
Students may minimise effort when they perceive little value in
a task. Learning environments should therefore make the pur-
pose and disciplinary relevance of demanding activities explicit.

Third, you need to think about the core ideas of your subject
or domain as well. Subjects developed historically, and content
was assigned to them. In German there is the term ‘Fachlich-
keit’ [8, 9]. No single English term fully captures the German
concept. In this article, disciplinary expertise refers to the dis-
cipline-specific ways of knowing, reasoning and acting, togeth-
er with the standards by which disciplinary work is evaluated.
What is important in this subject, and what are the best ways
to ensure high quality? In science education, scientific inquiry
and the nature of science provide examples of discipline-spe-
cific practices and metacognitive knowledge about how scien-
tific knowledge is produced and evaluated. The opening of this
article illustrates these ideas: Engage directly with what we
study. Use scientific methods. Think and discuss.

If we think about our teaching, we can use these disciplinary
principles as criteria for evaluating LLM use in teaching and re-
search. LLMs may support disciplinary practices when they are
used as critical readers, for example to suggest alternative per-
spectives, identify potentially relevant literature or improve lin-
guistic clarity. Any sources suggested by an LLM must be verified
against bibliographic databases and the original publications;
otherwise, the evidential quality of the text is compromised.

These questions are not entirely new. Similar debates accom-
panied the introduction of machine-learning applications for
image-based species identification. The discussions were very
similar: Do we need to know species? Should we use books
instead of these apps? Should we use apps even if they aren’t
as accurate as scientists like entomologists? Today, parents,
teachers and pupils can use these applications to support
the exploration of local biodiversity. These apps can also help
scientists learn to identify unfamiliar species. When scientif-
ic accuracy is required, researchers consult an expert on the
relevant taxonomic group. Where scientific validity or personal
safety is at stake - for example, when identifying an edible wild
mushroom - expert verification remains essential.

Responsibility, disciplinary core ideas and discipline-specific
quality standards should guide decisions about LLM use. Be-
cause higher education prepares future researchers, students
should learn to articulate and apply these criteria themselves.
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