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Letter to the Editor

Never-Skilling in Dental Education: An Emerging Risk o

of Artificial Intelligence

Artificial intelligence (Al) is rapidly becoming integrated
into dental education, offering unprecedented opportuni-
ties to enhance learning, improve access to information,
and support clinical decision-making.” From radiographic
interpretation and treatment planning to literature syn-
thesis and patient communication, Al-powered tools are
increasingly accessible to dental students and trainees.’
While much of the current discussion has focused on aca-
demic integrity, bias, and accuracy, a potentially more
consequential educational risk has received little atten-
tion in dentistry: the possibility that excessive reliance on
Al may impair the development of foundational clinical
competencies.

Recently, Ke and colleagues introduced the concept of
“never-skilling” in medical education, describing a phenome-
non in which trainees fail to acquire essential clinical reason-
ing skills because Al performs the cognitive work that would
traditionally drive learning and the development of exper-
tise.” They distinguished never-skilling from deskilling, in
which previously acquired skills deteriorate over time, and
mis-skilling, whereby learners internalise incorrect knowl-
edge through uncritical acceptance of erroneous Al
outputs.”® While these concepts have been proposed within
medical education, they may be particularly relevant to
dentistry.

Traditionally, dental training depends upon the progres-
sive acquisition of diagnostic reasoning, procedural judg-
ment, and psychomotor skills.* Students learn not merely by
receiving answers but by engaging in the cognitive processes
that generate those answers. The interpretation of radio-
graphs, differential diagnosis of pulpal and periapical dis-
eases, periodontal risk assessment, treatment planning, and
evidence appraisal all require deliberate reasoning developed
through repeated practice and feedback. If Al systems rou-
tinely provide diagnoses, treatment recommendations, or lit-
erature syntheses before learners have developed these
capabilities independently, opportunities for skill formation
may be diminished.”

The risk may be especially pronounced in dental radiol-
ogy. Al systems are increasingly capable of identifying car-
ies, periapical lesions, periodontal bone loss, and other
abnormalities on dental imaging.®® While these technolo-
gies may enhance efficiency and diagnostic consistency,
students who rely heavily on automated annotations may
fail to develop systematic image interpretation strategies
and pattern-recognition skills. Similar concerns arise in
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endodontics, where Al-assisted diagnostic systems may
encourage acceptance of recommendations without proper
reasoning or integration of clinical symptoms, pulp sensi-
bility testing, and radiographic findings into a coherent
diagnostic framework.”*°

Dentistry also introduces a dimension that extends
beyond the concerns raised in medicine. Unlike many medi-
cal specialties, dental education requires mastery of complex
psychomotor skills.* Students must develop tactile sensitiv-
ity, hand—eye coordination, spatial awareness, and proce-
dural judgment through direct clinical experience.'?
Although Al may support cognitive aspects of learning, it can-
not substitute for the experiential processes through which
procedural competence is acquired.”*® Consequently, den-
tistry may face not only cognitive never-skilling but also pro-
cedural never-skilling, whereby learners become increasingly
dependent on digital guidance while failing to develop the
manual and adaptive skills necessary for independent
practice.

Importantly, Al is not inherently detrimental to education.
Educational outcomes are likely to depend on how, when,
and under what supervision Al is introduced. The framework
proposed by Ke and colleagues offers a useful starting point
for dental education. Students should first demonstrate base-
line competencies independently, then undergo structured
training to develop critical evaluation of Al outputs, before
progressing to supervised integration of Al into clinical work-
flows. Such an approach may help ensure that Al augments
rather than replaces the learning processes essential for pro-
fessional development.

At present, empirical evidence regarding Al-induced
never-skilling in dentistry is lacking. This should not be inter-
preted as evidence of absence. Given the pace at which Al
technologies are being adopted within dental schools, there
is an urgent need for educational research examining how Al
influences diagnostic reasoning, clinical judgment, psycho-
motor skill acquisition, and long-term professional compe-
tence. Without such evidence, dental education risks
prioritising immediate efficiency gains at the expense of
developing future clinicians capable of safe and independent
practice.

As dentistry enters the era of Al-assisted education, pro-
tecting competency development should become a central
priority. The challenge facing educators is not whether Al
should be used, but how it can be integrated in ways that pre-
serve the cognitive and procedural foundations upon which
clinical excellence depends.
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