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Introduction 
Procedural skills teaching asks learners to reproduce  
sequences reliably, and checklists make expectations visible. 
Yet the content of a checklist is not self-renewing. Clinical 
evidence, professional guidance, equipment, institutional 
policy, learning materials, faculty demonstrations and assess-
ment rubrics may be revised on different cycles.  
Consequently, a change accepted in clinical guidance may  
remain absent from teaching or continue to be contradicted 
by assessment. 

This challenge has been approached from several direc-
tions. Curriculum mapping makes relationships among out-
comes, teaching and assessment visible, while recent consen-
sus work emphasises reviewing assessment whenever the 
curriculum changes.1,2 Knowledge-to-action models address 
implementation of evidence, formal guideline-adaptation 
methods support contextual decisions, and continuous qual-
ity improvement frames curricula as systems that require re-
peated review.3-5 These approaches establish the need for 
alignment and renewal. We propose a narrower diagnostic 
lens for the micro-level content of procedural teaching: po-
tential procedural standards drift. 

We use this term to describe a suspected, consequential 
and undocumented misalignment among the instructions or 
expectations attached to the same procedural step across cur-
rent evidence or guidance, local learning materials, faculty 
teaching and assessment. The term is not presented as a 

validated construct or a replacement for curriculum align-
ment, implementation science or quality improvement. It is 
a practical label that prompts educators to ask whether a 
scored or repeatedly taught step still has a current, explicit 
rationale. 

Defining potential procedural standards drift 
The operational trigger should be conservative. A step should 
enter formal review only when three conditions are present: 
at least two relevant sources or curricular artefacts give  
incompatible instructions or expectations; the difference 
lacks an explicit and current rationale linked to patient  
population, clinical setting, resource availability, policy or 
patient preference; and the difference could plausibly affect 
safety, effectiveness, learner understanding, assessment  
fairness or resource use. Meeting these conditions identifies 
potential drift; it does not by itself establish which source is 
correct. 

Ordinary variation is different. Two clinically equivalent 
options may coexist without drift if learners are taught when 
each is acceptable and assessment does not penalise a justi-
fied choice. A local adaptation is also legitimate when its ra-
tionale, scope and review date are documented. Differences 
between guidelines may reflect population, outcomes, publi-
cation date or evidence certainty. Drift is more likely when a 
discrepancy is invisible, persists only because an older 
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artefact was not updated, or rewards a ritual after its rationale 
has weakened. 

These distinctions also clarify the proposed term's added 
value. Curriculum mapping can show where a procedure is 
taught; implementation science can explain how a  
recommendation enters practice; and quality improvement 
can support change. The proposed lens asks a complemen-
tary maintenance question at the level of each procedural 
step: are the current evidence, teaching materials, demon-
strations, equipment and assessment criteria still mutually 
defensible? Table 1 converts this question into classification 
rules rather than treating every difference as an error. 

Lumbar puncture as a sentinel case 
Lumbar puncture is a useful sentinel case because it is com-
mon, consequential and taught across specialties. It remains 
important in the evaluation of neurological infection, inflam-
matory disease, intracranial pressure disorders and selected 
emergency presentations.6-9 It is also a procedure for which 
evidence and guidance have changed in areas that directly af-
fect teaching, including anatomical landmarking, needle de-
sign and post-procedure management.10-16 

Surface landmarking illustrates the difference between a 
teachable rule and anatomical certainty. The intercristal line 
is a useful starting landmark, but magnetic resonance imag-
ing showed that anaesthetists identified the intended marked 
lumbar interspace correctly in only 29% of 100 patients and 
usually erred in a cephalad direction.16 A curriculum that 
presents the line as an exact vertebral level may therefore 
overstate certainty; a more defensible standard is to teach it 
as an approximate landmark and to recognise when further 
localisation or a more cautious level selection is warranted.9,10 
Needle choice provides a second example. A systematic re-
view and clinical practice guideline support atraumatic nee-
dles for many diagnostic lumbar punctures because they re-
duce post-dural puncture headache without compromising 
procedural success.12,13 If teaching, procurement and assess-
ment continue to assume a conventional cutting needle as the 
universal default without a documented reason, the misa-
lignment is not merely stylistic. 

Post-procedure routines provide a third example. Sys-
tematic reviews do not support routine bed rest or increased 
fluid intake to prevent post-dural puncture headache.14,15 

Treating either practice as a mandatory scored item would 
convert a legacy routine into an assessment requirement. 

Chinese textbooks and clinical skills manuals are one ex-
ample of the multiple sources that learners and teachers con-
sult, but the mechanism is not country-specific.17-21 Wherever 
procedural teaching depends on sources revised by different 
groups and on different schedules, contradictions can accu-
mulate. Table 2 uses the lumbar puncture examples to show 
how a discrepancy can be identified without assuming that 
every local difference is inappropriate. 

Why the challenge extends beyond lumbar puncture 
The same maintenance challenge appears in other proce-
dures. International recommendations for vascular access 
have incorporated ultrasound and explicitly call for training 
curricula; simulation-based education for central venous 
catheterisation has improved learner outcomes and selected 
clinical outcomes.27,28 Resuscitation education is likewise tied 
to periodically updated international science and treatment 
recommendations.29 In each setting, a current clinical stand-
ard can fail to reach teaching, equipment or assessment at the 
same time. The specific procedure changes, but the govern-
ance vulnerability is the same. 

Why alignment matters 
Checklists are valuable, but checklist thinking can be too  
narrow. A checklist asks whether a learner performed the 
item. Governance thinking asks whether the item still  
deserves to be there, whether it is aligned with evidence, 
whether faculty know how to explain it, and whether assess-
ment rewards the same standard that teaching promotes. 

This distinction matters because procedural education is 
powerful. Deliberate practice and simulation can improve 
procedural performance, and assessment tools can shape 
readiness decisions.22-26 If teaching and assessment are 
aligned with current evidence, that educational power  
supports defensible preparation for practice. If they are 
aligned with obsolete or internally inconsistent micro-stand-
ards, the same power can stabilise the discrepancy. 

Some procedural elements should be stable across  
settings because they protect safety. Others are principles 
that require adaptation. If this boundary is not explicit, rigid 
checklists can reward ritualised performance, whereas 
loosely specified teaching can leave learners unsure what 
competence means. Misalignment can also undermine  
assessment validity, expose learners to conflicting faculty  
instructions and normalise practices later carried into patient 
care. 

A practical standards-governance process 

Assign ownership and review triggers 

Accountability should rest with the programme or curricu-
lum committee rather than an individual instructor. For each 
procedure, the committee should designate an operational 
review group that includes a procedure-specific clinician, a 
clinical skills educator, an assessment lead, a patient-safety or 
infection-prevention representative when relevant, a librar-
ian or evidence-methods adviser, a frontline teacher and a 
learner representative. One named chair should own the de-
cision log and ensure that approved changes reach every cur-
riculum artefact. 

Review frequency should reflect risk and the pace of  
evidence change. As a pragmatic starting point, programmes  
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Table 1. Proposed criteria for classifying procedural steps during curriculum review 

Category Minimum assignment rule Treatment in teaching and assessment 

Evidence-supported 

A current, methodologically credible guideline or sys-
tematic review directly supports the step for the rele-
vant population and outcome, with no material contra-
dictory source. 

Teach and assess as the default. Make man-
datory only when the benefit, safety implica-
tion and local applicability justify it. 

Consensus-supported 
Comparative evidence is limited, but current multidis-
ciplinary or professional consensus supports the step 
and states its rationale. 

Teach as recommended and identify its con-
sensus basis. Set a review trigger when new 
evidence becomes available. 

Context-adaptable 
More than one option is defensible, or the choice de-
pends on patient factors, setting, policy, equipment, re-
sources or preference. 

Teach the conditions governing each option. 
Do not penalise a justified equivalent choice; 
document the local adaptation and review 
date. 

Legacy 
The step is retained mainly by custom or a superseded 
source, and no current safety, effectiveness or imple-
mentation rationale is documented. 

Remove it from mandatory teaching and scor-
ing unless review identifies a defensible ra-
tionale. Record why it was retired or retained. 

Uncertain or contested 
Current sources conflict, evidence certainty is low, or 
applicability remains unresolved after structured re-
view. 

Teach the uncertainty and acceptable options. 
Avoid one-option scoring unless a safety re-
quirement applies and set a dated re-review. 

 

Table 2. Examples of potential procedural standards drift in lumbar puncture education and proposed responses 

Procedural element Evidence-alignment signal Proposed governance response 

Surface landmarking 

The intercristal line is an approximate landmark, and 
clinical identification of a lumbar interspace can be  
inaccurate.9,10,16 Potential drift is signalled when a fixed 
vertebral level is taught or scored as anatomically  
certain. 

Teach the landmark's uncertainty, specify a 
safe decision rule and define when further 
localisation or a more cautious level is  
required. Do not score false precision. 

Needle design 

Atraumatic needles reduce post-dural puncture head-
ache for many diagnostic procedures.12,13 Potential 
drift is signalled when teaching, procurement or  
assessment assumes a cutting needle as the universal 
default without a current rationale. 

Align equipment, demonstrations and ru-
brics with the approved standard. Record 
justified exceptions for population,  
indication or availability. 

Post-procedure routines 

Routine bed rest and increased fluids do not prevent 
post-dural puncture headache.14,15 Potential drift is  
signalled when either remains a mandatory scored 
step or universal patient instruction. 

Remove unsupported universal require-
ments, retain appropriate symptom advice 
and document any context-specific after-
care decision. 

 
could conduct a brief annual signal scan and a full review 
every two to three years. A new guideline or systematic  
review, a change in equipment or policy, a safety incident, a 
recurrent learner report or a contradiction detected during 
assessment should trigger an earlier review.2,5 These intervals 
are proposed starting points rather than validated universal 
standards. 

Assemble and appraise the relevant sources 
The group should crosswalk the current clinical guideline or 
systematic review, local policy, textbook or manual, faculty 
guide, simulation script, assessment rubric, learner-facing 
material and available equipment. For each source, it should 
record the publication or revision date, target population, 
clinical setting, relevant outcomes, certainty of evidence and 

local applicability. International best practice should not be 
selected by prestige alone; currency, methodological quality, 
population fit, feasibility, equity and patient preferences all 
require consideration.3,4 

Classify each procedural step reproducibly 

Two reviewers should independently assign each disputed 
step to one of the five categories in Table 1and record the 
source and rationale. Agreement should be checked before 
group discussion. Disagreements should be adjudicated by 
the multidisciplinary group rather than concealed by a  
majority label. This procedure will not eliminate judgement, 
but it makes judgement visible and gives later reviewers a  
record to revisit. 
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Resolve disagreement without forcing false uniformity 

When sources disagree, applicable regulatory and safety  
requirements should first be identified. The group should 
then compare evidence certainty, directness to the learner's 
future setting, benefits and harms, feasibility and patient 
preferences. A documented local adaptation may be  
preferable to uncritical adoption of an international  
recommendation. If disagreement remains reasonable, the 
step should be classified as uncertain or context-adaptable, 
the competing options should be taught explicitly, and  
assessment should not reward only one option unless a safety 
requirement makes that necessary. 

Synchronise, communicate and monitor 

An approved decision should be implemented as a coordi-
nated release. The checklist, assessment rubric, faculty guide, 
simulation scenario, learner material, equipment list and pa-
tient information should carry the same version date and ra-
tionale. Superseded materials should be withdrawn, and both 
faculty and learners should receive a concise change notice. 
During transitions, learners should not be penalised for fol-
lowing a previously authorised standard. 

Learners should have a visible route to report conflicting 
instructions and should participate in review, because they 
often encounter discrepancies across rotations before curric-
ulum leaders do. Monitoring can begin with process 
measures: concordance across documents, the proportion of 
assessed steps with a recorded rationale, the time from an up-
date signal to implementation, recurrent discrepancy reports 
and sampled agreement between teaching and assessment. 
These measures test whether the governance process works 
before claims are made about patient outcomes. 

Limitations and priorities for evaluation 
Potential procedural standards drift is proposed here as a 
practical diagnostic label, not as a validated theory or meas-
urement instrument. The lumbar puncture examples 
demonstrate plausibility but do not estimate how often drift 
occurs, and the proposed categories and review intervals re-
quire testing in different health professions and resource set-
tings. Evaluation should examine inter-reviewer agreement, 
time and expertise required, the proportion of disagreements 
resolved, concordance across teaching and assessment, 
learner-reported confusion, assessment validity and, where 
feasible, relevant clinical process measures. Evidence of ben-
efit should determine whether this framework merits wider 
adoption. 

Conclusions 
Procedural competence is not only a property of the learner; 
it also depends on the competence of the curriculum to 
maintain its own standards. The proposed lens of potential 
procedural standards drift does not demand identical  

practice across settings. It demands that differences are visi-
ble, justified, reflected consistently in teaching and assess-
ment, and reviewed when evidence or context changes. A 
programme can begin with one common procedure, one 
crosswalk and one accountable review group. That modest 
process can turn a checklist from an inherited document into 
a maintained educational standard. 
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