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Significance/Background

Clinical educators of nurse anesthesia students must teach direct laryngoscopy, a
complex, time-sensitive, and dynamic clinical skill, while simultaneously ensuring
patient safety. Although programs exist to train and support nurse anesthesia educators,
there remains a gap in defining how experienced educators make real-time teaching
decisions during clinical practice.

Aims

To identify the tacit teaching clinical nurse anesthesia educators use during direct
laryngoscopy instruction using the Critical Decision Method (CDM). We conceptualized
these techniques through the lens of tacit knowledge theory, identifying them as a
complex network of "if-then relationships” linking student behavioral cues to educator
teaching actions.

Methods

We recruited 15 experienced Certified Registered Nurse Anesthetists and
anesthesiologists (>1,000 direct laryngoscopies taught) who teach SRNAs and elicited
how they balanced student participation, real-time feedback, and patient safety during
direct laryngoscopy instruction. Phase 1 used CDM interviews to iteratively develop a
flowchart linking educator actions with student behavioral cues. Phase 2 refined the
flowchart and explored dissenting perspectives through additional semi-structured
interviews.

Results/Findings

Clinical nurse anesthesia educators continuously assessed student performance through
behavioral cues and adapted their teaching in real time. Their responses included
adjusting their physical proximity to both student and patient, modifying supervision,
and employing additional teaching strategies independent of student performance to
promote learning while maintaining patient safety. These findings provide a framework
for understanding expert clinical teaching during direct laryngoscopy and may inform
future faculty development programs for nurse anesthesia educators.

INTRODUCTION educators must quickly and masterfully secure the airway,
with little room for error. They must prioritize patient
safety while allowing learner participation so the student
may develop proficiency with this procedure. Although pro-
grams and tools have been developed to support nurse
anesthesia educators,%> there remains a gap in defining
what effective clinical teaching looks like in practice.
When a nurse anesthesia educator and student carry
out a clinical task together, the task becomes a focal point
for feedback during performance. This feedback-in-practice
functions as an educational activity embedded within clin-

Teaching a novice nurse anesthetist the skill of direct laryn-
goscopy (DL) for general endotracheal anesthesia requires
both clinical and teaching expertise. Clinical preceptorship
in nurse anesthesiology profoundly influences both student
learning experiences and preceptor satisfaction,! and stu-
dent registered nurse anesthetist (SRNA) training is in-
creasing in rigor and demand. Endotracheal intubation is
time-sensitive,2 and failed intubation attempts are com-
mon among junior learners.3 Together with SRNAs, clinical


https://orcid.org/0000-0002-6336-5109
https://doi.org/10.63524/jnae.170717
https://doi.org/10.63524/jnae.170717

Teaching Direct Laryngoscopy to Nurse Anesthesia Students: A Critical Decision Method Study of Educator...

ical care.® The educator supports the student in reflection-
in-action, whereby they jointly recognize problematic as-
pects, articulate and reframe the underlying challenge, and
draw out implications for future action.” However, imme-
diate clinical demands constrain learning and performance
goals, and teaching (i.e., student participation with feed-
back) must align with those realities.

Adding to these teaching challenges, expert anesthetists
perform DL by relying on tacit knowledge - knowledge that
is acquired through experience and difficult to articulate.$:
9 Tacit knowledge is typically conveyed through nuanced,
context-dependent interactions and can be conceptualized
as a network of if-then or cue-action statements. We previ-
ously unpacked the tacit knowledge anesthetists use during
challenging mask ventilation and found that experienced
anesthetists act adaptively and responsively to nuanced pa-
tient cues.19 For example: IF you administer an inadequate
dose of induction agent and see abdominal wall movement,
THEN you should suspect paroxysmal breathing and adminis-
ter a higher dose.

We suspected that teaching DL also requires tacit knowl-
edge. Anesthesia educators must use their clinical and
teaching experience to focus their attention on patient and
student, making subtle adjustments based on cues from
both. The lack of clarity surrounding these combined
processes highlights the importance of understanding how
clinical educators can observe and adapt their teaching ac-
tions in real-time. The objective of this study was to elicit
the tacit knowledge that anesthesia teachers use to engage
in reflection-in-action with students during DL. By system-
atically outlining how educators respond to student cues,
we can not only improve clinical teaching and accelerate
the transfer of DL-related knowledge, but also deepen
nurse anesthesia educators’ own understanding of their
craft.

MATERIALS AND METHODS

STUDY DESIGN

We conducted this study using a constructivist qualitative
methodology, grounded in our assumption that under-
standing of clinical teaching is socially constructed through
interaction between clinical educators and researchers.!1,12
A constructivist paradigm allowed us to recognize the ex-
istence of multiple clinical teaching realities shaped by ed-
ucators’ clinical expertise and teaching philosophy, learn-
ers’ competency and actions, environmental characteristics
(e.g., patient complexity), and the sociocultural context of
the operating room. Given our study’s focus on how clinical
educators teach endotracheal intubation to SRNAs, this ap-
proach was well-suited to exploring how participants in-
terpret, enact, and construct meaning around teaching a
high-stakes psychomotor skill within complex clinical envi-
ronments.

Core elements of constructivist methodology include: an
emphasis on participants’ subjective meanings and lived
experiences; recognition of the researcher as an active par-
ticipant in knowledge construction; reflexivity throughout

the research process; inductive, iterative data analysis; and
the co-construction of findings through dialogue between
researcher and participants.!3 To structure our inquiry, we
employed the Critical Decision Method (CDM),4 a task-fo-
cused interview technique that elicits tacit knowledge from
experienced practitioners making decisions under time
pressure and uncertainty, like in DL. CDM is widely recog-
nized for uncovering cognitive expertise in medicine and
other fields (e.g., military operations, fireground command,
engineering)!4 but has not been used widely in health care.
It prompts interviewees to recall non-routine situations
and uses semi-structured probes to explore how they use
environmental cues to adjust their typical actions to atyp-
ical conditions. CDM assumes that environmental cues are
variable, and experts tacitly use their experience to respond
adaptively. In this study, the experts were the anesthesia
educators, and the environmental cues were SRNA behav-
iors that signaled a need to adapt teaching strategy.

RESEARCH TEAM

Our interdisciplinary research team included a practicing
Certified Registered Nurse Anesthetist (CRNA) who teaches
anesthesia students (AD), a senior medical student re-
searcher (AG), a behavioral scientist and physician educator
with expertise in researching tacit knowledge (ATC), 2 re-
search assistants (ACorpin, CS), and a pelvic surgeon who
performs surgical education research (GS). Data collection
was primarily performed by AG, who was trained by AD,
ATC, and GS in qualitative methods, including active listen-
ing, empathy, and probing. Additionally, we incorporated
trustworthiness practices throughout the iterative data col-
lection process by reviewing transcripts as they came in,
providing feedback to AG, and analyzing the data together.
AD served as the subject matter expert related to teaching
SRNAs. All members of the team participated in crafting
the interview protocols, evaluating interview/data quality,
and adapting the data collection approach.

SETTING AND PARTICIPANTS

We conducted our study at a multispecialty urban teaching
hospital in the Midwestern US that has an SRNA training
program. Every surgery in our institution, with very few ex-
ceptions, is staffed with a CRNA and an anesthesiologist,
actively instructing an SRNA. Participant teachers were ei-
ther a CRNA or an MD and were included if they had taught
> 1,000 intubations to SRNAs. We sampled in 2 stages: ini-
tially, we recruited a convenience sample of 6 anesthesia
educators through snowballing; subsequently, we pur-
posely recruited participants who might challenge our
evolving perceptions or provide more detail on the cues
and actions from our initial findings, stopping when we had
reached saturation.

DATA COLLECTION, ANALYSIS, AND SATURATION

Data collection and analysis were performed in 2 iterative
phases. In the first phase, we conducted semi-structured
interviews with 6 participants, eliciting their teaching
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strategies when DL is time-pressured, and the student is a
novice (Appendix 1). The semi-structured interview guide
was developed by the team after review of our initial study
of how experienced anesthetists respond adaptively to nu-
anced patient cues during challenging mask ventilation.!0
We discussed how teaching DL might similarly depend on
nuanced student cues. It was reviewed by 3 investigators
with expertise in qualitative research (AD, ATC, and GS).
We ensured that the interview questions were clear and
aligned with CDM. In place of pilot testing it, we allowed
for revisions to the questions depending on how they per-
formed in early interviews.

We defined DL as the time from administration of induc-
tion medications to the confirmation of end-tidal CO2. In
keeping with CDM, each interview began by asking the par-
ticipant to imagine performing DL with a student who has
had 1-4 weeks of clinical training, followed by prompts to
elicit how educators adapt their teaching according to stu-
dent cues (e.g., “What kinds of student actions prompt you
to pause and potentially intervene in their handling of the
procedure?”). Following the sixth interview, at which point
we were approaching data saturation,!315 we used white-
board schematics to create 2 summaries of our coded data:
1) a pictorial representation (flowchart) of student cues and
educator actions, and 2) a table of higher-order, student-in-
dependent teaching principles.

In phase 2, we revised the semi-structured script and
interviewed 9 additional participants. We sought to refine
the tacit knowledge product we were developing by gather-
ing any cues or teaching strategies that we missed in pre-
vious interviews and identifying any dissenting views. The
revised interview script (Appendix 2) did not include the
prompt to imagine teaching DL to an inexperienced stu-
dent. Rather, this interview focused on eliciting partici-
pants’ reflections on the flowchart and table, asking them
to comment, revise, and add to both. Additionally, it in-
cluded questions linking student cues to teacher actions.
After each interview, we revised the flowchart, table, and
interview script to be used in the next interview. We
reached data saturation!?13 when there were no further
changes to our flowchart and table after 15 total interviews.

The student researcher (AG), trained by AD and the re-
search team, conducted all interviews with participants
through Zoom. Each interview lasted 30-45 minutes and
was audio-recorded and auto-transcribed by Zoom. Inter-
views were subsequently re-transcribed by AG, de-iden-
tifying each participant. Data analysis was performed by
identifying student cues and teacher actions from the de-
identified transcripts. Two researchers (AG and GS) con-
ducted an initial round of data review to identify these
cues and actions and group them, and they were subse-
quently presented to the research team. It became clear
in our process that they could be grouped by entrustment,
which helped to develop a working tacit-knowledge frame-
work, which was converted into a flowchart. This flowchart,
along with its defined cues and actions, guided subsequent
discussions of the data among the whole research team.
The process was iterative, incorporating group consensus
through constant comparison, and focused on identifying

specific cues and actions related to DL instruction, consis-
tent with CDM technique.

MEMBER CHECKING

We validated our findings through member checking, show-
ing all participants the final version of the flowchart of cues
and actions and the table of higher-order teaching princi-
ples. We documented their reactions, seeking both support-
ive and contrasting interpretations. We received responses
from 11 participants, who reinforced our findings.

ETHICS AND REFLEXIVITY

Our team members had diverse backgrounds, and our col-
laboration reflected an interprofessional approach. To
maintain reflexivity, we actively sought each team mem-
ber’s perspective and kept detailed notes of all meetings to
document how our varied experiences shaped the research
design and data analysis. GS works with multiple OR team
members, including nursing staff, but did not conduct any
interviews and only reviewed deidentified transcripts. We
followed SRQR guidelines, and our study was approved as
exempt by our University Institutional Review Board (IRB#
2091532).

RESULTS

Our study’s participants included 15 clinical educators, in-
cluding 10 CRNAs and 5 anesthesiologists. Ten participants
identified as female and 5 as male. Most had more than 10
years of teaching experience (n = 11), with 3 reporting fewer
than 5 years and one reporting 5-10 years. Fourteen partic-
ipants identified as White and 1 as Asian. Our sample was
representative of the CRNA teachers at our institution.

Nurse anesthesia educators in our study reported using
intentionality to teach direct laryngoscopy to SRNAs. Their
accounts of their teaching included allowing the students
to gain valuable experience while simultaneously balancing
patient safety. They reported prioritizing an organized,
step-by-step teaching routine while remaining vigilant for
changes in the patient. As they watched the patient for cues
of challenging DL, they also watched the student for cues
reflecting more or less need for direction or intervention.
They reported being able to respond to those cues in real-
time, sometimes in close proximity to both patient and stu-
dent, and other times maintaining a distance to allow the
student more independence.

STUDENTS EXHIBITED BEHAVIORS THAT SERVED AS
CUES TO VARY THE EXTENT OF EDUCATOR
INTERVENTION

Our participants described some student behaviors as
“warning signs” (S3) that teacher intervention in patient
care is needed, including not listening, not acting, or wait-
ing for instruction. Participants described these students as
unresponsive to direction and displaying a lack of action,
such as “they’re so tunnel vision that they won’t listen” (S8)
and “waiting for me to tell them what to do” (S5). They
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noted that these students are unable to identify relevant
anatomy, despite intently looking at the airway, and might
become “frustrated after an attempt or two.” (S13)

Participants described other student behaviors as sig-
naling that they had “gotten some more proficiency in di-
rect laryngoscopy ... and [can] take initiative” (S13), yet
were far from advanced. Based on such cues, 1 participant
recognized that “placing the endotracheal tube in this pa-
tient [Mallampati three] is a higher risk than if they were a
Mallampati one” (S6). Participants described these students
as able to articulate “strategies once we’re in the operat-
ing room” (S10). They respond to feedback and make “ap-
propriate corrective actions” (S7) at the teacher’s request.
Even though these students may be “timid with sweeping
the tongue enough,” (S11) “they’re willing to listen, have
done their homework, [and] make appropriate corrective
actions” (S7). They also demonstrated a “level of awareness
and the desire to improve themselves” (S15) that engen-
dered teachers’ willingness to intervene less.

Participants described some students as showing that DL
ergonomics had become second nature. Along with “move-
ments [that] are smooth and not jerky,” they can “clearly ar-
ticulate...I see the arytenoids...and corniculate cartilages”
(S8). Participants also attributed their smooth DL to their
good “spatial recognition,” such as having a “sense whether
or not they’re too deep with a blade” (S7). These students
were described as distinguishing themselves as “mindful
[as they] go through the [procedure] steps” (S6), as having
“good communication...and willingness to be taught” (S3).
Participants noted that these students use the physical and
critical thinking skills they gained during their clinical
training, and they “know how to troubleshoot” (S10) and
problem-solve difficult situations. Along with these prob-
lem-solving skills comes self-awareness, as “they are able
to recognize when they’re in situations that they haven’t
seen” (S10) and “recognize what [their] limitations are”
(S14).

EDUCATORS DESCRIBED RESPONDING TO STUDENT
CUES BY ADAPTING THEIR PROXIMITY TO PATIENT
CARE

Based on verbal, physical, and situational cues, our partici-
pants reported adjusting their physical distance to the stu-
dent and the patient, staying closer when they believed in-
tervention was required and allowing more distance when
they judged the need for intervention to be less likely
(Table 1, Figure 1). This proximity was “individualized per
student,” and their “responsive[ness]” (S9). For instance,
participants who observed a “student whose [hand] move-
ments say...they are less skilled” would be “quicker to in-
tervene.” If a student had tunnel vision and was focusing
too much on a small area, the teacher might “grab their
shoulder and kind of pull them back up and say, ‘you really
need to see the whole picture’” (S8). A student exhibiting
poor ergonomics, such as “wrist is locked” (S3), might be
met with physical actions aimed at their technique and er-
gonomics, such as “I’ll step in try and correct them, try
and hold their hand” (S3). For the silent student, partici-
pants said they would “over-communicate ... to kind of pro-

vide some feedback” (S10), including emphasizing the pro-
cedure’s discrete steps and their order, starting with “grab
the laryngoscope scope in your left hand ... then ... take
your right hand and scissor the mouth open” (S8). Par-
ticipants reported selecting patients for nervous students
who did not require rapid care, and they provided these
students with continual reassurance, telling them: “there’s
no pressure to intubate in a hurry.” (S3) Still, the teacher
maintained a low threshold for intervention: “I may step in
sooner than later.” (S15)

Participants reported using less direct intraoperative
teaching for students whose behaviors cued emerging clin-
ical capability, allowing graded independence instead,
which still involved remaining “real close to them... direct-
ing a lot early on” (S14) with targeted feedback after the DL.
If a participant recognized that their student had a basic
understanding of the anatomy, for instance, their teaching
involved more advanced strategies such as “reminders...of
how to...get a more direct view of the... glottis” (S4). Partic-
ipants described planning DL in a “collaborative” (S15) way
with these students, correcting only if the plan “just didn’t
make sense” (S15), and “set(ting) takeover expectations”
(S6). Promoting students’ independence required “helping
them problem-solve a lot or giving them ideas” (S15).

Participants reported allowing students whose behaviors
reflected advanced capability to have the greatest auton-
omy and distance from the teacher. As these students per-
formed DL, participants avoided intervention “as long as
the patient is safe” (S2), going so far as to work on separate
tasks, such as “signing the chart” (S15) or “start[ing] second
IVs” (S14). Participants also were able to “teach higher level
concepts” to these students because they “could do the ba-
sic steps” (S6). For instance, in response to students’ in-
creased self-awareness, participants offered suggestions for
areas of further advancement: “what do you think went
well” and “you could have done this better” (S15).

EDUCATORS ALSO DESCRIBED EMPLOYING STUDENT-
INDEPENDENT INSTRUCTIONAL TECHNIQUES TO
ENHANCE SRNA LEARNING AND MAINTAIN PATIENT
SAFETY

Participants also reported maintaining teaching techniques
to enhance learning and maintain patient safety, regardless
of student behaviors (Table 2). These educators actively
maintained a calm, productive, and positive environment,
for example, ensuring only that 1 instructor was present
at a time to avoid “overwhelming the student” (S11) with
“overstimulation of things they have to process” (S2). They
organized the learning and work environment to facilitate
the step-by-step technique. This included emphasizing the
importance of ergonomics, ensuring that students have “a
basic summary of...basic mechanics of...an intubation” (S2)
and remain “consistent about everything” (S13). They de-
scribed balancing student-centered teaching and patient-
centered care based on “see(ing) what they [the student]
can and cannot do, and then I change my approach” (S12)
and intervening if “the patient [is] decompensating at all”
(S2). Finally, our participants were committed to facilitat-
ing students’ path to independence, including encouraging
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Table 1. Examples of Anesthesia Educator Actions in Response to Student Behavioral Cues

Student Cue Teaching Action Examples

Keeps arm Remind them of “I'll say keep your arm next to your body or your arms are going to get tired.” (59)
abducted from proper

body ergonomics

Cannot correctly Ask more “You try to ask them questions and they can't verbalize what they're seeing..| say hey,
answer content questions to what [landmarks] do you see? (S8),

knowledge stimulate

question critical thinking

Able to easily Teach higher They are able to adjust the level of the head, and body mechanics, and level of the
perform basic level concepts patient relative to the height of the student that’s trying to intubate them...it builds a
steps of an level of trust you know in me... [to allow them] to apply those things

intubation that you've talked about” (54)

* Nervous or fearful * Proactive

*  Self-aware

+ Tunnel vision * Attentive to patient cues * Good spatial recognition
* Unresponsive to * Able to articulate challenges * Effective communication
teacher/patient cues * Responsive to feedback * Quick and accurate patient
" +  Minimal communication = I\.v_'lalfinfg reque_sted adjustr'r!ents assessrz?(?nt N
2 « Poor intubation ergonomics * Timid intubation ergonomics . R_ecog_mtion of unfamiliar
o «  Airway injury risk * Improving from past mistakes situations

Physically closer
Less entrustment & autonomy

Teacher proximity to patient care

* Mindful procedure execution

* Smooth intubation ergonomics
*  Problem solving difficult
situations

Physically farther
More entrustment & autonomy

* Emphasizing the procedure’s * Collaborative planning * Teaching higher level
discrete steps and their order * Providing constructive criticism concepts

* Reinforcing proper ergonomics * Giving anatomical cues * Asking learners about areas of
2 * Providing reassurance * Assessing learner’s intubation improvement
«g * More communication knowledge * Working on separate task
E * Sharing same visual field * Setting takeover expectations while student is intubating

* Selective patient assignment * Encouraging problem solving * Intervention only if patient

* Hand or equipment adjustment * Staying vigilant and close by safety is at risk

* Low threshold for intervention

Figure 1. Anesthesia Educators Balance Patient Safety and Student Autonomy by Adjusting their Proximity to

Both in Response to Student Behavioral Cues?

aTop row represents the cues that students exhibit during direct laryngoscopy. Bottom row represents clinical educators’ actions in response to those cues.

self-reflection at the end of each instructional period to en-
sure students “are mindful of the steps” (S6).

MEMBER CHECKING

The 11 participants who participated in member checking
generally resonated with our findings. Supportive com-
ments included “When you’re specifically talking about
clinical teaching... a tactile skill or critical thinking or sit-
uational awareness, all of those things are challenging or
unique to teach an individual, so I believe this model trans-
lates.” Suggestions were made to add to the flowchart more
language about patients with high acuity, including the
possibility of including a less experienced student in their
care and the need for increased communication between
educator and student.

DISCUSSION

Our study unpacked experienced nurse anesthesia educa-
tors’ tacit knowledge for teaching DL, illuminating how
they manage the risk of involving students in clinical prac-
tice. We found that educators respond to students’ behav-
iors and adjust their teaching actions accordingly by mod-
ifying their proximity to patient care. These findings align
with studies examining how educators supervise learning
physicians by adjusting their proximity to patient care,
knowing when to step in and when to let g0.16-18 Qur find-
ings also mirror those from our previous study of expe-
rienced anesthetists performing challenging, non-routine
mask ventilation.10 Those clinicians maintained a height-
ened awareness of auditory, visual, and tactile cues to ad-
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Table 2. Teaching Techniques Used by Anesthesia Educators for all Students, Regardless of Cues

Pedagogic technique

Description

Representative Quotes

Maintain a calm,
productive, and
positive
environment

Single instructor
teaching at a time

“I try only to have one of us teaching at a time, so they don't become
overwhelmed, but | say you are going to learn 17 different ways to do the same
thing, and with experience, you're going to choose the one that works for you-
S7

Remaining patient
and staying
positive

“I tried to create just like a positive environment. | really, | think, especially if, you
know, we talked about the students freezing, | feel like when they're being like,
berated with questions, or like pimp questions, and if they don't know,
something, | feel like they just freeze up.” -S9

Maintaining a calm
environment

“I think kind of setting the stage that the environment, you know, it's a calm
environment and anesthesia, we like to optimize everything. We like everything
to be very organized and calm.-S11

Organize the
learning and work
environment

Emphasizing an
ordered way of
performing the

“Try to do certain steps the same way every time. And that muscle memory just
takes repetition, repetition to figure out.- S10

procedure
Prioritizing “You don’t want the bed to be too low where you're having to bend your back...
ergonomics keep your back straight, keep your elbow close to your body, so that you can use

your body weight and your hips to intubate them”- S4

Achieve student
centered teaching
and patient
centered care

Prioritizing patient
safety and taking
over when
necessary

“With the patient desaturating, you need to quickly take over and completely
take over the situation.- S5

Adjusting teacher
proximity to
student according
to learner and
patient cues

“We're...hip to, you know, right at their hip, ready to go, ready to step in, gloves
on, | think some of my partners and | probably at some point when the students
get more proficient, we tend to not always get gloves on because we feel more
confident in them.- S15

Allowing
independence
when appropriate

“If you've had positive experiences with them in the past, you tend to give them
more of a hand off approach and you just would watch.- S4

Modeling open
communication

“Good communication prior to taking care of the patient together is one strategy
| use...verbally walking through an airway process with.- S6

Facilitate the
student’s path to
independence

Encouraging self-
reflection

“I like to ask them things like, what do you think went well today and what do you
think you need to work on, and | like to hear it from their mouth before | start
giving feedback.- S9

Encouraging
problem solving

“Those cases, | will allow the student to run through the steps of everything on
their own so they can see what they’re doing right and what they’re doing wrong,
always with the backdrop of a more experienced clinical provider to ‘bailout™- S1

just their technique and keep the patient safe. We suspect
the teachers in our study similarly rely on their senses to
adjust their approach to involving students in patient care.
Our findings have implications for teaching all anesthe-
sia learners, including SRNAs and anesthesia residents by
addressing an important gap: although formal educational
models have been developed,*> less is known about what
effective SRNA teaching looks like in real clinical practice.
Our study advances this understanding by demonstrating
how anesthesia educators conduct real-time needs assess-
ments while balancing learner development and patient
safety. We recommend that future clinical teaching models
and faculty development programs build upon the effective
strategies educators are already using in practice.
Although the flowchart depicted in Figure 1 is not meant
to be a student assessment tool, it reflects how clinical ed-
ucators respond to learners’ behavior by allowing a grad-
ual deepening of participation until competency and in-
dependence are reached.16-18 This figure and our findings
about general teaching strategies may be particularly rele-

vant for the new nurse anesthesia educator. Investigating
tacit knowledge for teaching provides anesthesia educators
with an opportunity to reflect on their teaching, and it fa-
cilitates vicarious learning via knowledge sharing. It also
has the potential to encourage a more standardized ap-
proach to teaching high-stakes clinical skills.

Our findings also reinforce that learning through clinical
work is a collaborative activity. We know that implicit and
informal learning routinely occurs in the clinical setting,
typically in response to complex, unplanned situations;
however, this process becomes most beneficial when clin-
ical team members remain reflective and actively en-
gaged.1%:20 Qur previous work on surgical education high-
lights this collaboration between clinical educators and
learners. Surgical attendings in that study were directly
observed performing minute-by-minute needs assessments
of the student, tied to specific surgical actions, and re-
sponded to each one individually.2! This process of reflec-
tion-in-action, which accomplishes teaching, learning, and
patient care simultaneously, is understudied,® and micro-
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level analyses like the present study could be used to im-
prove teaching and reduce time to competency. Beyond re-
sponding to cues, clinical educators impart tacit knowledge
for clinical task performance via a multifaceted process of
modeling and feedback that is both dynamic and context-
dependent.22

Our study’s strengths include our iterative process of
eliciting tacit knowledge from experienced nurse anesthe-
sia educators using the well-established technique of CDM.
Use of the CDM model enhances uncovering the knowledge
basis of anesthesia educators’ judgment and decision-mak-
ing; it is also particularly effective for characterizing how
tacit knowledge is employed in a time-pressured, uncertain
situation, such as leading a novice through DL. Our 2-phase
approach allowed us to elicit more detailed information re-
garding specific cues and actions that comprise reflection-
in-action for teaching DL while managing patient safety.
Although our analysis did not cover teaching video laryn-
goscopy or other ways of securing an airway, they can be
used to help teachers articulate critical elements such as
force, position of the laryngoscope tip relative to the vocal
cords, and final position of the tube in the larynx.23-25

Limitations include a sample of only 15 educators from
a single institution in the Midwestern US. This sample size
is not unusual for qualitative studies that require in-depth
interviews; however, our sample had limited demographic
diversity, which requires caution when extrapolating our
findings to different settings. It would be beneficial to ex-
plore, for instance, how educator-student social dynamics
related to non-homogeneous social identities (e.g., gender,
nationality) influence educators’ detection and use of stu-
dent behavioral cues. In addition, our sample included
some junior clinical educators, who may not yet have ac-

quired tacit knowledge for teaching DL. Future research
should compare tacit knowledge elicitation findings be-
tween junior and more experienced anesthesia educators.
Our findings were based on interviewees’ perspectives,
which introduced bias. Future research might seek other
perspectives (e.g., learners’). Finally, our analytic approach
captured only what participants could articulate, even
though tacit knowledge is often inherently inarticulable.26
Direct observation may therefore uncover additional tacit
knowledge not accessible through self-report.

CONCLUSION

Our findings highlight the adaptive strategies that experi-
enced nurse anesthesia educators use to teach DL to SR-
NAs. By adapting their physical proximity to the student
and patient care based on the students’ behavioral cues,
these educators foster both technical competence and pa-
tient safety. This reflection-in-action approach mirrors
adaptive teaching practices observed in other clinical set-
tings and likely characterizes the instruction of other anes-
thesiology skills. As nurse anesthesia education continues
to evolve - incorporating innovations such as VL and
blended learning models - understanding and supporting
experienced teaching behaviors will be essential for prepar-
ing the next generation of educators.
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APPENDICES

APPENDIX 1. CRITICAL COACHING: GUIDED
REFLECTION IN ACTION IN TERMS OF ENDOTRACHEAL
INTUBATION

SEMI-STRUCTURED INTERVIEW QUESTIONS: PHASE 1

Introductory Statement: In this interview, we will ask you
to describe in detail your teaching strategies when perform-
ing DL and endotracheal intubation for routine GETA to-
gether with a trainee who has had 1-4 weeks of clinical
training. We are not exploring alternative methods for in-
tubation and aim to keep the questions/answers related to
traditional DL only.

1. In this context, what do you expect the trainee to al-
ready know and be able to do?

a. How do you expect the trainee would have ac-
quired this prerequisite knowledge and skill?

2. Share a recent example of when a trainee presented
with missing relevant clinical knowledge or skill.

a. How did you determine the trainee wasn’t
ready?

b. Probe for cues: trainee made a mistake, held
an instrument incorrectly, answered a question
wrong.

3. What kinds of trainee actions prompt you to pause
and potentially intervene in the trainee’s handling of
the procedure? Please describe some examples in de-
tail.

a. Probe: Ask for description of the intervention

b. Example that can be given: Repositioning laryn-
goscope

4. How do you incorporate the trainee into a time-pres-
sured situation?

a. How do you decide “do versus teach”?

i. What does it depend on?

b. Please provide an example

5. Describe a situation in which you purposely allowed
the learner to make a mistake.

a. How did that result in learning?

6. What teaching strategies have you learned over time
that led to optimal trainee participation, learning,
and patient-safety balance?

a. Potential rephrasing: Recognizing that the
learner didn’t recognize it.

b. Give an example of when you recently used one
of these strategies

7. Have you developed teaching patterns over time?

a. Do you tend to see the same learning deficits re-
peatedly across trainees and engage in the same
teaching or scaffolding behaviors that have
worked in the past?

b. How do you know your strategies worked?

8. How does the trainee’s response to your embedded
clinical teaching change your teaching strategies?

a. Potential rephrasing: What trainee actions
cause you to pause and potentially change
course in your teaching strategies?

b. Please provide an example

9. Please provide examples of times when you and the
trainee engaged in cooperative problem-solving and
co-construction of the intubation task.

a. Can provide definition of co-construction if
asked: Co-construction refers to how people
use language and non-verbal communication to
understand each other’s meaning

10. Please provide examples of times when you have al-
lowed a learner to self-discover while actively partici-
pating (allowing that patient safety is prioritized).

a. Potential examples: allowed the clinical process
to not progress as efficiently as possible, delay-
ing jumping in, allowing learner to struggle

b. Probe: environmental cues

11. Please give examples of when the presence of a
learner changed the nature of the clinical task.

12. How does the nature of the clinical task constrain
your approach to teaching?

a. Potential rephrasing: What characteristics of
the patient or other contextual factors influence
when you take over for trainee or otherwise in-
tervene?

i. Please provide an example

13. How does entrustment, specific to the trainee, impact
your embedded clinical teaching strategies?
a. How do you gauge entrustment in this context?
b. Please provide an example
14. How do your teaching strategies change from a novice
trainee to an experienced one?

a. Please provide an example

Thank you taking time to be interviewed.

APPENDIX 2. CRITICAL COACHING: GUIDED
REFLECTION IN ACTION IN TERMS OF ENDOTRACHEAL
INTUBATION

SEMI-STRUCTURED INTERVIEW QUESTIONS: PHASE 2

Introductory Statement: In this interview, we will ask you
to describe in detail your teaching strategies when perform-
ing direct laryngoscopy, video DL and endotracheal intuba-
tion for complex GETA together with first year clinical stu-
dents.

SECTION 1: FLOWCHART

(note to interviewer: spend the most time on this section)

To begin, we would like to show you a conceptual figure
on teaching direct laryngoscopy to students. We have de-
veloped this figure based on our initial interviews with your
colleagues, and we want to correct and expand it based on
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your input. The figure depicts three categories of learners.
You can see these 3 categories arranged from left to right
along a continuum of experience, with a student progress-
ing from a pure novice (point to the left), to a more experi-
enced novice (point to the center), to a learner with greater
experience and independence (point to the right).

We noticed that your colleagues seemed to describe a
strategy for mitigating the risk associated with learners at
various points along this continuum (circle the bottom half
of the figure). This strategy was to adapt how physically
close you are to the patient as you supervise the learner. On
the left of the continuum you will closely supervise novices,
perhaps even hip to hip by the bedside. In the middle of
the continuum you may choose to stand back a short dis-
tance and allow more experienced learners to struggle. On
the right of the continuum you stand the farthest away be-
cause there is entrustment: you trust the most experienced
learners to not only intubate, but also to problem-solve.

The top half of this figure presents cues, or things you
see, feel, or hear from the learner that would make you
think they possess a certain degree of experience (circle the
top half of the figure). The figure is arranged horizontally
and vertically to align the cues associated with a particular
level of experience to your risk-mitigation strategies (circle
vertically each of the three sections to illustrate a cue precip-
itating an action). In other words, IF you notice a learner
cue from the top half of the figure, THEN you might take a
teaching action presented in the bottom half of the figure.

(Give time for interviewee to interpret the flowchart and rec-
ollect thoughts. Allow them to move quotes on google docs and
ask for feedback.)

Please look over this figure carefully and ask me for an
explanation of any of the cues or actions. Here is what we
want to know:

1. Which cue-action links (if-then statements) do you
agree with?
a. Can you tell me more about what the cues look,
feel or sound like?
b. Can you tell me more about the details of your
teaching actions in response?
2. Which cue-action links (if-then statements) do you
disagree with?
a. how would you describe it instead?
3. What cue-action links (if-then statements) do you
think we’re missing?
a. what specifically does this cue look, feel or
sound like?
b. What are the details of the teaching actions you
would take in response?
4. Some specific examples from the flowchart to ask about:
a. Tell us about a time when ego got in the way of
feedback.
i. How did you recognize it (physically, ver-
bally)?
ii. How is feedback given when ego is not pre-
sent. Provide an example.

b. What trainee cues tell you that they are open to
learning?
i. i.e.:things that they do?
ii. What cues tell you they are closed off?

SECTION 2: ADDITIONAL QUESTIONS

(note to interviewer: after going deep into the flowchart,
use these questions to elicit more supporting information.
Bring it back to the cues they recognize in their learners
and their subsequent actions in response to those cues.)

1. What kinds of trainee actions prompt you to pause
and potentially intervene in the trainee’s handling of
the procedure? Please describe some examples in de-
tail.

a. Probe: Ask for description of the intervention

b. Examples that can be given: Repositioning
laryngoscope; way they are manipulating the
scope.

2. Describe all the cues (both verbal and physical) you
give a novice learner for them to be successful as they
are learning to intubate? How did you determine the
trainee needed your guidance?

i. Probe for cues: held an instrument incorrectly,
positioned head incorrectly, unable to identify
anatomical structures, answered a question
wrong.

3. How do you observe the trainee in a stressful situa-
tion? What signs do you observe in a stressed trainee?

4. Talk about a time where you’ve let a student struggle?
(refer back to example at start)

a. How do you decide “do versus teach”?

i. What does it depend on? ie: how they are
responding to your cues

b. If they exclude the trainee, ask them to provide
an example of a complex intubation in which
trainee was allowed to participate

5. Please reflect on your teaching strategies in complex
intubations. What strategies have you used that led to
optimal trainee participation, learning, and patient-
safety balance?

a. Potential rephrasing: Recognizing that the
learner didn’t recognize the complexity of the
intubation.

b. Give an example of when you recently used one
of these strategies.

c. Doyou tend to see the same learning deficits re-
peatedly across trainees and engage in the same
teaching or scaffolding behaviors that have
worked in the past?

d. Describe experiences in which you tried some-
thing that didn’t work, and you had to change
your strategies.

How does entrustment, specific to the trainee, impact
your clinical teaching strategies? Define entrustment: The
decision to give a learner increased autonomy based on
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trust that they can perform it effectively and safely, based i. Examples if they're stuck: handling of equip-
on your past experience with them. ment, communicate the anatomy/landmarks.

e. Do your past experiences with a learner impact your
approach on a subsequent day?

f. Do you feel this supports progression?

g. How do you gauge entrustment in this context?

Thank you taking time to be interviewed.
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