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Background

Graduate nurse anesthesia programs must equip residents to manage obstetric, pediatric,
and cardiac cases, yet professional guidelines do not dictate when or how this content
should be taught. Programs therefore sequence specialty courses and clinical rotations ad
hoc, potentially leaving residents and preceptors misaligned.

Purpose

To map current practices for (1) delivering specialty didactic content, (2) qualifying
faculty who teach it, and (3) timing residents’ first clinical exposure to these populations.

Methods

A mixed-methods survey was distributed to program directors and other academic
leaders during the 2024 Assembly of Didactic and Clinical Educators in Tucson, Arizona.
The 28-item instrument, built in Microsoft Forms, captured program characteristics,
instructional formats, faculty credentials, and the didactic-to-clinical sequence for
obstetric, pediatric, and cardiac anesthesia. Quantitative data were summarized with
descriptive statistics; open-ended responses underwent thematic analysis.

Results

One hundred fourteen programs responded (=45 % of U.S. programs). Most operate
hybrid curricula (64 %) and enroll 21-40 residents per cohort (43 %). Obstetric (71 %) and
pediatric (69 %) content is usually offered as stand-alone courses, whereas cardiac topics
are embedded in general anesthesia courses (68 %). Only 50-60 % of primary instructors
hold recent clinical experience in the specialty they teach. Clinical rotations often
precede completion of didactic coursework: 52 % of programs report at least some
residents starting obstetric cases early; rates are similar for pediatrics (53 %) and cardiac
(50 %).

Conclusions

Specialty education in nurse anesthesia lacks a uniform, competency-based sequence.
Half of residents begin high-risk rotations before formal instruction, and one-third of
programs rely on faculty without current specialty practice. Standardizing a progression
that aligns didactic mastery, simulation, and clinical exposure, supported by qualified
faculty, could reduce learner stress and strengthen patient safety.
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The knowledge base for nurse anesthesia residents’ cur-
riculum is typically sequenced in a progressive pattern,
with the basics of anesthesia and an introduction to general
anesthesia taught at the program’s start. According to
Bloom’s Mastery Learning Theory, specialized population
content should be incorporated after achieving mastery of
general populations; however, there is limited understand-
ing of how the mastery learning theory is applied to spe-
cialized populations in graduate anesthesia education con-
cerning curriculum organization.l2 Limited knowledge is
known about the frequency of resident registered nurse
anesthetists (RRNA) clinical exposure to specialty popula-
tions, including obstetric, pediatric, and cardiac anesthet-
ics, in comparison to the didactic learning of subpopula-
tions, which may potentially increase clinical stress on both
RRNA and clinical preceptors.

The Council on Accreditation of Nurse Anesthesia Ed-
ucational Programs (COA) and the National Board of Cer-
tification and Recertification for Nurse Anesthetists
(NBCRNA) provide resources on the minimum require-
ments and topics for clinical and didactic exposure to spe-
cialized populations, although they do not specify the order
in which these should be addressed.34 The requirement is-
sued in 2022 for nurse anesthesia programs to convert all
master’s level education to a doctoral degree has increased
the number of required courses and created an institu-
tional burden in arranging them systematically. Establish-
ing a standardized framework for introducing specialty-re-
lated didactic instruction proves challenging due to the
varying structures of educational institutions, which range
from initially distance-based and fully distance-based in-
struction to historically didactically front-loaded and clini-
cally integrated methods.

Since the organization and implementation of the nurs-
ing anesthesia curriculum vary among institutions, there
is a potential impact on resident readiness for specialized
clinical rotations. This study aims to determine the current
curriculum and qualifications for instructors in specialized
populations courses, including obstetrics, pediatrics, and
cardiac anesthesia. It seeks to identify the timeframe in
which nursing anesthesia residents are clinically intro-
duced to these populations. To better understand the pre-
vailing didactic and clinical trends in specialty courses
within graduate nurse anesthesia training, a survey was
conducted to ascertain whether there is a standardized cur-
riculum for graduate education and to analyze current prac-
tices for introducing specialized populations in higher edu-
cation.

REVIEW OF CURRENT LITERATURE

During the literature examination, common educational
themes were identified. A set of core competencies for spe-
cialized populations and student learning experiences was
discussed by Shah et al,% Lilaonitkul et al,6 and Yerdon and
Taylor.” These articles address various topics within nurs-
ing and clinical education and support adopting a compe-
tency-based curriculum instead of a skills-based approach
to learning.

Another theme identified was distance-based learning
methods for a tailored approach to learning. Virtual edu-
cation plays many known roles in educational institutions.
Fedoruk et al,8 explain the process undertaken during the
COVID-19 pandemic regarding the necessary shift in pri-
mary methods of instruction. The views of learners and
educators towards this content delivery method were also
examined.® Journals expressing support for distance-based
education were noted and reviewed, including the work
by Andersson et al,” which evaluated written versus com-
puterized learning courses in the instruction of a special-
ized population in obstetric anesthesia. Distance and hy-
brid modalities for content instruction continue to evolve
and grow in number and utilization. However, these modal-
ities should be optimized for the learner’s implementation
into practice.

Curriculum planning and optimization were also consid-
ered essential factors influencing resident learners’ educa-
tional and clinical outcomes. Evaluations by Barbosa et all0
and Swerdlow et al!! underscored the significance of estab-
lishing a cognitively competent curriculum in postgradu-
ate educational settings, highlighting the importance of a
progressive learning model for comprehension and success.
The significance of curriculum development and its effects
on patient safety, along with learner well-being, was fur-
ther explored in works by Fitzgerald and Konrad,!2 as well
as Ji et al!3; however, their focus primarily centered on un-
dergraduate nursing. While the subject population was not
fully interchangeable with the proposed inquiry regarding
nurse anesthesia, the common trends between the differ-
ent populations were comparable to those of other stud-
ies examined. Ultimately, the lack of literature and answers
concerning the focused topic prompted the team to design
and conduct a survey for nursing educators to assess cur-
rent practices within educational institutions.

METHODS

Utilizing a mixed-methods approach, the survey was devel-
oped using Microsoft Forms. Data collection using a gener-
ated questionnaire was designed to determine the general-
ized location of educational institutions, along with cohort
sizes. Additional information was sought in the survey to
include the methods of instruction for specialized popu-
lations and the qualifications of the individuals who pro-
vide instruction. Further information was requested utiliz-
ing the Likert scale to obtain the participants’ opinions on
their students’ readiness for professional practice in the
areas of specialized populations. Short response sections
were available for additional comments for the participants.
The survey instrument included a combination of multiple-
choice, Likert-scale, and open-ended questions to capture
both quantitative data and qualitative insights into pro-
gram-level decision-making. The survey was developed by
the study investigators and reviewed by a panel of experi-
enced nurse anesthesia educators to ensure content valid-
ity. Pilot testing was conducted with a small group of fac-
ulty not participating in the main study to assess clarity and
usability, with minor adjustments made prior to distribu-
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tion. The survey was refined and reviewed for content clar-
ity and for inclusionary and exclusionary criteria to ensure
that all specialized populations surveyed were represented.

After reaching a level of confidence with the content
and collection methodology, the survey was submitted to
the Middle Tennessee School of Anesthesia Ethical Review
Committee (ECRC). Outside and independent institutional
review board (IRB) approval was requested from Advarra.
The study protocol and survey instrument were reviewed
and deemed exempt by the IRB, as it involved minimal
risk and collected non-identifiable information from par-
ticipants. The survey was then deployed at the American
Association of Nurse Anesthesiology’s (AANA) Assembly of
Didactic and Clinical Educators (ADCE) meeting.

STUDY DESIGN

A cross-sectional survey was conducted during the AANA’s
ADCE, the primary national meeting for nurse anesthesia
faculty. This particular year marked the highest recorded
attendance for the conference, with approximately 600 par-
ticipants. A convenience sampling method was used to re-
cruit program directors, didactic faculty, and clinical co-
ordinators in attendance, as these individuals are directly
involved in the design and sequencing of didactic and clin-
ical components within accredited nurse anesthesia pro-
grams.

The survey aimed to assess current practices regarding
the timing of advanced didactic instruction related to spe-
cialty rotations, specifically in obstetric, pediatric, and car-
diac anesthesia. Participants were asked to report when
these topics are introduced in their curricula and whether
students typically begin related clinical experiences before
or after receiving formal didactic instruction. Survey ad-
ministration continued until thematic saturation, the point
at which no new patterns or themes emerged from ad-
ditional responses, was reached. This approach is consis-
tent with accepted standards in educational and survey re-
search.

DATABASE AND SEARCH STRATEGY

A comprehensive literature review was conducted utilizing
PUBMED, CINAHL, and Google Scholar databases. The
search terms employed included: “nurse anesthesia,” “cur-
riculum development,” “obstetrics,” “pediatrics,” and “cardiac
anesthesia”. Boolean operators were systematically applied
to optimize search outcomes. Filters were used to limit re-
sults to peer-reviewed academic journals, systematic re-
views, and randomized controlled trials published between
2016-2024. Relevant gray literature sources, including pro-
fessional, educational, and subspecialty organizational re-
ports on obstetric, pediatric, and cardiac anesthesia, were
identified and reviewed. Duplicate entries were systemati-
cally excluded, and 2 independent reviewers screened the
remaining literature for relevance. The search strategy de-
tails are summarized in Table 1, and the literature selection
process is illustrated in Figure 1.

The research team consists of clinicians and educators
specialized in nurse anesthesia with extensive experience

in academic and clinical settings. who collectively bring
substantial educational leadership, curriculum develop-
ment experience, and clinical proficiency in anesthetic
practice. Researchers continuously reflected upon their as-
sumptions, expectations, and interpretations throughout
the study to minimize biases and enhance objectivity in
data analysis and interpretation.

SAMPLING STRATEGY

The survey was administered during the ADCE meeting in
Tucson, Arizona, to reach a broad, geographically repre-
sented survey sample of educators. The event for this study
was purposively selected, comprising nurse anesthesia fac-
ulty program administrators, including directors and as-
sistant directors due to their direct role in curriculum de-
cisions and insights into current instructional practices.
Nurse anesthesia faculty and administration are primary
stakeholders because their input shapes program structures
and educational outcomes. Resident nurse anesthetists
were identified as secondary stakeholders, given their direct
experience and influence on establishing standards of prac-
tice within graduate curricula. The goal of this sampling
approach was to accurately reflect current practices and
instructional trends in specialized populations, ensuring
relevance and representativeness for educational settings.

ETHICAL ISSUES PERTAINING TO HUMAN SUBJECTS

While minimized by the study design, ethical considera-
tions for implementing the proposed project include the
confidentiality and privacy of the survey participants and
the potential risk of perceived participant coercion. Miti-
gation of these ethical considerations provides for the as-
surance of data security and anonymity by removing the
identifying characteristics of participants. Individuals were
assured that participation was voluntary and that no nega-
tive consequences would occur if they chose not to partici-
pate. Ethical clearance and IRB exemption was obtained.

DATA COLLECTION METHODS

Participants were recruited in person at the annual ADCE
meeting over a period of 4 days. Informational cards and
fliers were distributed after general sessions, and registra-
tion details, including a QR code linking directly to the
survey, were prominently displayed at a central exhibition
booth. Participants choosing to participate accessed the
survey through the provided QR code, leading directly to
the Microsoft Forms survey platform. Clear instructions re-
garding survey goals and completion requirements were
explained. Upon completion, participants presented their
confirmation page to the survey administrator to receive a
$5.00 honorarium. The goal was to recruit approximately
100 participants, targeting nurse anesthesia educators and
program faculty to validate research findings and ensure
broad geographic representation. Data collection was con-
tinuously monitored, with careful review after survey com-
pletion to minimize surveyor bias.
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Outcome

Filters Applied

(occurrence OR
introduction OR
initial exposure)

Systematic reviews
Randomized Control Trials
Academic Journals
Publication dates 2014-2024

Occurrence
(related words
and equivalent
subjects applied)

English

Systematic reviews
Randomized Control Trials
Academic Journals
Publication dates 2014-2024

Table 1. Search Strategy

Database Population Therapy

PUBMED (nurse anesthesia (obstetric
curriculum OR nurse anesthesia OR
anesthesia education OR pediatric
nursing curriculum) anesthesia OR

cardiac anesthesia)

CINAHL Nurse anesthesia Specialized
(related words and populations
equivalent subjects (related words and
applied) subjects applied)

Google (nurse anesthesia (obstetric

Scholar curriculum OR nurse anesthesia OR
anesthesia education OR pediatric

(occurrence OR
introduction OR
initial exposure)

Systematic reviews
Randomized Control Trials
Academic Journals

nursing curriculum) anesthesia OR

cardiac anesthesia)

e Publication dates 2014-2024

RECORDS IDENTIFIED
{ i Sebrreos J ‘ ADDITIONAL RECORDS IDENTIFIED J
7 N=6
N=30
{ RECORDS AFTER DUPLICATES REMOVED }
N=36

RECORDS SCREENED BY
ABSTRACT —_— RECORDS EXCLUDED
N=36 N=9

)

[ FULL-TEXT ARTICLES ASSESSED }_;

N=21
l FULL-TEXT ARTICLES EXCLUDED
N=4

QUALITATIVE SYNTHESIS

y

[ STUDIES INCLUDED FOR J

Figure 1. PRISMA Flow Diagram

DATA COLLECTION INSTRUMENTS AND TECHNOLOGIES

Data was collected, stored, and analyzed using Microsoft
Forms. The data was assessed for noted trends and par-
ticipants’ perceived views on implementing specific spe-
cialized patient populations into didactic instruction. All
data and survey responses were stored anonymously off-
site, utilizing Microsoft Forms internet-based versions. The
stored survey responses were stripped of all identifying
characteristics, and the data were accessible only to the
survey administrators using password account protection.
The complete survey questionnaire used for data collection
is included in the Appendix.

UNITS OF STUDY

The units of study included nurse anesthesia educational
programs represented by their administrative leadership,
specifically program directors and assistant directors. Re-
spondents were asked to identify characteristics such as ge-
ographic location, cohort sizes, instructional methods for
specialized populations, and qualifications of instructional

faculty. The collected responses represented a variety of
programs, capturing different regional practices and in-
structional approaches across graduate nurse anesthesia
education.

DATA PROCESSING

Collected survey data were stored securely using Microsoft
Forms. All participant responses were anonymized by as-
signing randomized identifiers, ensuring participant con-
fidentiality and privacy. Data entries were systematically
reviewed to remove incomplete or duplicate submissions.
After thorough cleaning, data were prepared for analysis
by categorizing responses into descriptive groupings, orga-
nizing qualitative comments for thematic evaluation, and
structuring quantitative responses into clear tables and vi-
sual presentations for interpretation.

DATA ANALYSIS

Descriptive statistical methods were employed to analyze
the quantitative data gathered through Microsoft Forms.
Responses to Likert-scale questions and categorical data
were summarized using frequencies, percentages, and
graphical representations generated in Microsoft Excel.
Qualitative short-answer responses were examined using
thematic analysis, categorizing recurrent themes and key
insights that emerged from participant feedback. Results
were synthesized into narrative descriptions supported by
visual displays, including graphs and tables, to clearly illus-
trate trends and distributions within the data.

Several strategies were employed to enhance the trust-
worthiness and reliability of this study. Participant
anonymity was strictly maintained using randomized iden-
tifiers, minimizing response bias. Survey questions under-
went multiple independent reviews by content experts prior
to administration to ensure clarity, relevance, and com-
prehensiveness. Data collection occurred at a nationally
recognized educator conference, providing access to a di-
verse and representative participant pool, thereby enhanc-
ing the transferability of findings. Regular reviews during
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data collection were performed to detect and mitigate sur-
veyor bias, ensuring consistency in participant interaction
and data interpretation.

EVALUATION

All collected data were entered into Microsoft Forms using
randomized participant identifiers to ensure de-identifica-
tion and maintain confidentiality. The responses were then
grouped and analyzed to identify trends, particularly those
related to geographic distribution. To address the study ob-
jectives, specific survey questions were analyzed to deter-
mine whether RRNAs experienced clinical rotations prior to
completing didactic instruction in specialized populations,
including obstetrics, pediatrics, and cardiac anesthesia. Ad-
ditional items examined the timing, format, and delivery
methods of didactic content and the qualifications of fac-
ulty providing instruction in these areas.

RESULTS/FINDINGS

SYNTHESIS AND INTERPRETATION

A total of 114 survey responses were collected and analyzed
using Microsoft Forms and Microsoft Excel for graphical
and tabular presentation. Respondents were primarily from
the Southeastern (n = 33) and Midwestern (n = 31) regions,
with additional representation from the Northeast (n = 20),
Southwest (n = 11), Western (n = 12), and Northwestern
(n = 7) United States. Reported cohort sizes varied, with
the most common being 21-40 residents (n = 49), followed
by 41-60 residents (n = 34), fewer than 20 residents (n =
21), and more than 60 residents (n = 10). Regarding in-
structional delivery models, 64% of respondents indicated
the use of hybrid education, 35% reported in-person learn-
ing, and 1 program reported using an online-only format.
All hybrid and online programs noted the availability of a
physical campus location for students.

In-person instruction was the primary method reported
for delivering content related to specialized populations.
Specifically, 57% of programs utilized in-person instruction
for obstetric anesthesia, 59% for pediatric anesthesia, and
68% for cardiac anesthesia. Hybrid instruction emerged as
a common delivery approach across all specialty areas, ac-
counting for 30-40% of responses. Online-only instruction
was reported exclusively for obstetric and pediatric popula-
tions, with approximately 5% of respondents indicating this
format. One respondent reported the use of an online-only
format for cardiac anesthesia instruction.

Instructional delivery for specialized populations was
most structured as separate courses rather than integrated
into general anesthesia curricula. Specifically, 71% of pro-
grams offered standalone courses in obstetric anesthesia,
and 69% did so for pediatric anesthesia. In contrast, cardiac
anesthesia content was primarily embedded within general
anesthesia courses, with 68% of institutions reporting this
approach. Faculty composition varied in clinical expertise
relevant to the specialty areas taught. Approximately
50-60% of instructional faculty had clinical experience in

the specialty population, while about 10% of full-time fac-
ulty lacked such experience. Additionally, 30% of programs
reported utilizing adjunct faculty or guest lecturers with
specialized clinical expertise to support course instruction.

Survey responses regarding instructional methods for
teaching specialized populations indicated a wide range of
modalities. Traditional methods, such as lectures and as-
signed readings, remained the most employed across all
specialty areas. Approximately 50% to 66% of respondents
reported incorporating case-based learning and simula-
tion-based experiences into their instructional approaches.
Peer learning and online modules were the least frequently
utilized methods, with approximately 30% of respondents
indicating their use.

Survey findings indicated that most residents received
clinical practicum exposure in specialized populations be-
fore completing the didactic portion of their curriculum.
For obstetric anesthesia, 46% of respondents reported that
some residents began clinical rotations before completing
didactic instruction, while 6% indicated that all residents
had such early clinical exposure. Similar trends were ob-
served in pediatric anesthesia, with 46% of respondents re-
porting partial early exposure and 7% reporting that all
residents participated in pediatric clinical rotations before
completing didactic coursework. Cardiac anesthesia fol-
lowed a comparable pattern, though with a more even dis-
tribution: 32% indicated that some residents had early clin-
ical exposure, 18% reported that all residents did, and 47%
stated that residents completed didactic instruction prior
to clinical experiences. A small number of individual re-
sponses noted that early clinical exposure was dependent
on the availability of specialized populations at affiliated
clinical sites.

Likert scale responses reflected an overall positive and
agreeable stance across all items related to resident clinical
preparedness for entry-level practice in specialized popu-
lations. Respondents also expressed support for potential
modifications to curriculum delivery aimed at enhancing
the learning experience. There was general agreement that
clinical encounters in specialized populations should occur
following the completion of corresponding didactic instruc-
tion.

SHIFTING TOWARDS COMPETENCY-BASED EDUCATION

The articles examined reflect a broad range of methodolo-
gies, including longitudinal assessments utilizing subjec-
tive and objective measures to improve educational out-
comes for healthcare students, particularly in medical and
nursing education. The research also focused on a shift to-
ward a competency-based education model incorporating
technology into educational practices, including virtual re-
ality and simulation.1>7-9,11,14-17 The existing publica-
tions highlight the evolving methods and frameworks in
medical and nursing education, particularly in anesthesia
and clinical training, including distance learning and sim-
ulation-based approaches, alongside a shift toward compe-
tency-based knowledge assessment. Key findings across the
studies emphasize the effectiveness of virtual learning and
simulations such as e-learning, virtual reality, and online
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education in enhancing skill acquisition and engagement,
especially during challenging times like the COVID-19 pan-
demic.8915,16 Competency-based education emerges as a
recurring theme, focusing on defining core competencies
and employing frameworks like Entrustable Professional
Activities (EPA) to ensure holistic skill development.>7

TAILORED EDUCATIONAL APPROACHES

These studies emphasize the necessity of tailored educa-
tional approaches that consider individual student charac-
teristics and promote self-directed learning.8-1914 Incorpo-
rating new technologies, like virtual reality, and creating
structured competency models presents promising ad-
vancements in preparing medical and nursing students for
real-world clinical practice.”-10:1516 These findings indi-
cate a trend toward more flexible, competency-oriented,
and technology-enhanced educational strategies that en-
hance learning outcomes and practical readiness in health-
care education.58-11,18,19

CURRICULUM PLANNING

Studies underscore the importance of curriculum structure
in facilitating self-study and student progress, along with
the critical role of hands-on practice and mentorship in
fields like obstetric anesthesia and nursing.!5:6,10,11,14,16

UNINTENDED CONSEQUENCES

The unintended effects in this review include an increase in
the educator burden for implementing newer, technology-
based innovations.816 Potential educator burnout and the
inability to provide individualized attention at the recom-
mended level were noted as threats to educators.20 As insti-
tutions implement higher technology training, resource in-
equity can also place at-risk students at a disadvantage due
to a lack of opportunities for simulation-based learning.%
15,16 Many studies discussed the potential over-reliance on
technology for student learners and the possible conse-
quences of variability in skill mastery obtained during vir-
tual instruction.8:9,13,15

RISK OF BIAS

In evaluating the risk of bias in the examined works, 11
journals are classified as having a moderate risk due to
study design, participant selection, measurement methods,
or potential biases related to reporting or publication.>-7:10,
12,15,18-22 Five journals were assessed to be at a higher risk
of bias because of the subjective data collection methods
mentioned or limitations in the study, including case stud-
ies or potential researcher bias.1,8,11,13,23

LINKS TO EMPIRICAL DATA

Empirical data collected from the survey are visually sum-
marized in Figures 2 through 6, providing clear insights
into program structure, instructional methods, and timing
for clinical rotations related to specialized populations.
Figure 2 illustrates the participation trends among anes-

What is the structure of your program
institution?

Hybrid

In-person

Online

0% 10% 20% 30% 40% 50% 60% 70%

Figure 2. Nurse Anesthesia Residents’ Participation in
Specialized Rotations Before Didactic Instruction

How is the content of obstetric anesthesia
presented to students?
80%
70%
60%

50% 57%

40%

30% 38%

20%

10% 5%, oy 1%
0%

Hybrid

In-person Online

Obstetrics  ®Pediatrics M Cardiac Anesthesia

Figure 3. Timing of Specialized Population
Introduction in Didactic Courses

thesia residents regarding rotations in specialized popula-
tions before completing didactic instruction. Nearly half of
the respondents indicated that some residents begin these
clinical rotations early, underscoring variability in practice.

Figure 3 demonstrates the timing of introduction for
specialized population didactic courses within nurse anes-
thesia programs. Most programs reported delivering spe-
cialized content in standalone courses rather than integrat-
ing them into general anesthesia courses.

Figure 4 depicts the instructional structures utilized by
the surveyed nurse anesthesia programs. It reveals a preva-
lent adoption of hybrid educational models, followed by
traditional in-person formats. This highlights a significant
trend toward blended learning environments.

Figure 5 provides an overview of specific content deliv-
ery methods employed for teaching obstetric, pediatric, and
cardiac anesthesia. Traditional methods such as lectures
and assigned readings remain most frequently used, sup-
plemented by significant use of simulation-based and case-
based learning.

Lastly, Figure 6 outlines how specialty anesthesia con-
tent is integrated into the curriculum, emphasizing that ob-
stetric and pediatric content predominantly occurs in dedi-
cated standalone courses, whereas cardiac anesthesia tends
to be embedded within broader curricular offerings.
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How is the instruction of speciality
anesthesia integrated into the didactic
curriculum?

80%
60% 71% 69%

40%

20% 32%
1% 1%
0%

OB Pediatrics

Cardiac

Dedicated Course(s) ™ Modules within other ~ ® Other

Figure 4. Program Instructional Structures

Do nurse anesthesia residents participate in
rotations before didactic instruction on
populations?

50%

40% 46% 46%
30%
20%
10% 5 I
o 6% -

Yes (Some) Yes (All) No

Obstetrics M Pediatrics M Cardiac Anesthesia

Figure 5. Content Delivery Methods for Obstetric,
Pediatric, and Cardiac Anesthesia

At what point are specialized
populations introduced in didactic
courses?

Before any clinical
exposure

m Concurrently

M After initial general

Figure 6. Integration of Specialty Anesthesia into the
Didactic Curriculum

These graphical summaries support the descriptive find-
ings and reinforce key insights regarding current instruc-
tional practices and curriculum structuring within nurse
anesthesia education.

DISCUSSION

ANALYSIS OF FINDINGS
SHIFT TOWARD HYBRID EDUCATION

In reviewing the project’s findings, evidence suggests a
trend among most nurse anesthesia programs shifting to-
ward a hybrid education model compared to a solely in-per-
son curriculum. Given a broad geographic sampling, this
data suggests a focus on incorporating technology-based
or distance education for aspects of education. The litera-
ture supports this shift as equally exchangeable for learner
knowledge retention and may provide a preferred method
for some student learners with technological abilities.
While the literature does appear to support the implemen-
tation of distance and virtual-based education for the in-
struction of specialty population content, this does not
seem to be the case for the examined populations of ob-
stetric, pediatric, and cardiac anesthesia. It is unclear if
this trend is traceable to the variety of didactically front-
loaded versus clinically incorporated program structuring
or if there is a perceived need for a heavier reliance on in-
person education for specialized populations due to simu-
lation-based experiences and skill-based procedures, which
must be learned in a hands-on methodology.

The reasoning behind the change from in-person educa-
tional instruction to hybrid modeling may also be alluded
to by the geographic clustering in certain regions for clin-
ical site placement and the need to have students travel
distances for specialty rotations. While the collected data
demonstrated a diverse regional clustering, further speci-
ficity within the “Midwest” and “Southeast” geographic
categories may reveal correlations between trends and clin-
ical site availability. While this data was not explicitly
sought after using this survey, participants did provide a
noted prevalence in the short response section, noting clin-
ical site limitations and restrictions as reasoning for cur-
riculum organization.

CLINICAL EXPERIENCE BEFORE DIDACTIC COMPLETION

The reported percentage of participation in all or some spe-
cialty rotations for anesthesia residents before complet-
ing their didactic instruction indicates a slight majority fa-
voring this practice. However, most surveyed participants
supported the preference that residents complete didactic
instruction before starting specialty rotations, including
obstetrics, pediatrics, and cardiac anesthesia. This implicit
split between anticipated or desired requirements for clini-
cal readiness and the actual clinical practices allowing res-
ident learners to participate before didactic completion or
exposure creates an additional burden for the student and
the clinical preceptor.

Participation in the care of cardiac and complex anes-
thetic cases or patients with varying physiological dynam-
ics related to pediatrics or obstetrics, while possessing only
a didactic mastery of basic anesthetic principles, does not
optimally support the applied and analytical learning prin-
ciples of Bloom’s Master Learner Theory. Establishing com-
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petency-based assessments for learners in graduate edu-
cation offers a framework for the expected conceptual
knowledge and performance-associated skills necessary to
manage specialized clinical populations.> Incorporating
these methodologies into clinical training alleviates the
learner’s burden of continually adapting to unfamiliar roles
and clinical expectations. By enhancing the residents’ clin-
ical readiness, the clinical preceptor can strengthen their
confidence in their judgment and clinical abilities to care
for varying populations in the operative environment.

The national inconsistency in introducing clinical spe-
cialty rotations would benefit from standardizing curricu-
lum organization to better suit residents’ current compe-
tencies and readiness for clinical learning before starting
a clinical rotation. Resident learners experience increased
stress throughout anesthesia training related to clinical ex-
pectations and didactic requirements. Elevated stress
among students has been shown to promote long-term un-
favorable health and mental well-being consequences.12:23
Promoting a standardized curriculum best serves resident
learners by establishing a competency-based analysis of a
national benchmark for progression into specialized clin-
ical populations. Implementing a standardized curriculum
for introducing specialized populations concerning clini-
cal exposure will also reduce the additional burden and
stress of performing clinical rotations with unfamiliar pop-
ulations. Nurse anesthetists providing precepting for clini-
cal students also benefit from the creation of a standardized
curriculum, knowing that resident learners have received
the same level of expertise before arrival.

EDUCATORS LACKING FULL-TIME STATUS / CLINICAL
EXPERIENCE

Examining the trends in educational institutional instruc-
tion, it was noted that over half of the reporting institutions
provided instruction to their students by full-time faculty
experienced in the subject field. The national nursing fac-
ulty shortage and the limited number of individuals seeking
full-time faculty positions create challenges in the educa-
tion sector for providing qualified instructors with relevant
clinical experience.22 While most participants reported that
full-time faculty with appropriate expertise provided in-
struction, a significant number of respondents indicated
that a limiting factor for qualified full-time faculty was
a lack of individuals interested in education. Individuals
lacking full-time faculty status in the specialty rotation
related to obstetrics, pediatrics, and cardiac anesthesia
ranged from 35% to 45%, with the specialty of pediatric
anesthesia experiencing the most significant deficit in
qualified full-time faculty. While almost 95% of responding
participants reported that they believed their programs
provided an education that prepared their students for en-
try-level practice in all specialized population fields, the
need for qualified full-time faculty cannot be discounted.
Educators benefit from relevant clinical or recent knowl-
edge of the material being taught to learners; however,
modern postgraduate and doctoral education also benefits
most from individuals who are prepared to teach. Under-
standing different learning models and modalities to offer

personalized instruction to students requires specialized
knowledge and training beyond a basic understanding of
content.222.24,25 While some individuals may naturally be
able to deliver quality instruction to learners with varying
educational needs, others may struggle with content deliv-
ery, resulting in a potentially disadvantaged quality of in-
struction for the learner. The most experienced individual
with specialized population content may still not be the
ideal educator, with the same being true for those lacking
experience but excelling in didactic presentation and deliv-
ery. Educators, like clinicians and residents, can and should
be mentored to help improve their abilities.l:22 Efforts
should be focused on professional recruitment, retention,
and continued training of nurse anesthesia educators to as-
sist in providing high-quality instruction.

VARYING EDUCATIONAL METHODS FOR INSTRUCTION,
CONSISTENT WITH LEARNER APPROACHES

Individualized knowledge comprehension and retention are
primarily perceived as a learner or motivational issue. How-
ever, educators can enhance the subject material and create
neural links for content relevance. Learning styles and pref-
erences vary amongst cohorts, and the educator must take
opportunities to assist the student in participating. Offer-
ing individual assessments can help the student understand
how they best receive content to comprehend and the tools
that may work best for their personal experience.2526 While
the instructor may not be able to employ all techniques
for each student, using multiple differing modalities and
domains enhances the absorption by the cohort. Evalua-
tion of the current nursing anesthesia curriculum for spe-
cialty populations, including obstetrics, pediatrics, and car-
diac anesthesia, demonstrates a broad range of techniques
presently being used, with traditional lectures and readings
being followed closely throughout all specialties by simu-
lation-based learning. The increase in high-fidelity simula-
tion experiences for the resident learner in graduate edu-
cation has shown benefits in providing protected exposure
to procedural skills, clinical comorbidities, and complica-
tions.16:19,21 Integrating these simulation experiences ap-
pears to be consistent within the participant’s institutions,
with 60-70% of all institutions using this modality in com-
bination with others for learning the care of all surveyed
specialized populations.

UNINTENDED CONSEQUENCES

The project’s initial aims were to determine whether a stan-
dardized curriculum existed within graduate nurse anes-
thesia education to introduce specialized populations clin-
ically to residents. The survey also found that while no
standardized curriculum exists, incorporating additional
educational and course requirements related to issuing a
doctoral-level degree into the nurse anesthesia curriculum
has led to reported scheduling constraints in curriculum
development. Many participants reported clinical site avail-
ability as a determining factor for when students can un-
dergo these specialty rotations.

Journal of Nurse Anesthesia Education 8



A Survey on Cardiac, Obstetric, and Pediatric Specialized Population Instruction in Nurse Anesthesia Progr...

RECOMMENDATIONS FOR CURRICULUM AND PRACTICE

Recommendations derived from the reviewed literature
support designing education utilizing and adopting a com-
petency-based education framework that emphasizes the
assessment of practical and professional competencies.!!
This approach ensures that learners are not only acquiring
knowledge but are also developing the essential skills re-
quired in clinical practice. Competencies should be as-
sessed by applying EPAs to indicate a learner’s readiness
to independently perform critical clinical tasks.” Learning
assessments and scenarios should also incorporate high-
fidelity simulations to ensure alignment with real-world
clinical demands.!1:13 These simulations assist in bridging
the gap between theoretical knowledge and clinical appli-
cation and promote the development of critical thinking
and decision-making skills in safe, controlled environ-
ments.

Utilization and implementation of a well-organized cur-
riculum follows a logical progression, beginning with foun-
dational concepts and gradually advancing to more com-
plex skills and decision-making processes.>1113 This
method of scaffolding knowledge progression supports the
retention and comprehension of presented materials. Inte-
grating advanced technologies, including virtual reality and
e-learning platforms, can also significantly enhance learner
engagement and provide interactive, flexible learning ex-
periences.®1> It is stated that the educational curriculum
design must remain responsive to diverse student needs
while upholding rigorous academic standards, ensuring eq-
uity and accessibility without compromising the quality.!!

APPLICATION IN OTHER SETTINGS OR POPULATIONS

Information gathered may be used to evaluate student per-
formance on standardized certification testing in varying
geographic regions to determine if trends exist and if the
timing of content delivery to student learners directly cor-
relates to their preparedness to practice.

IMPLICATIONS FOR PRACTICE AND CAREER
DEVELOPMENT

The findings from this survey provide valuable insight into
how nurse anesthesia programs currently align didactic in-
struction with clinical specialty experiences. Identifying
variability in the timing of advanced content delivery, par-
ticularly when clinical exposure precedes formal instruc-
tion, has implications for both faculty development and
curriculum design. These results can inform faculty on po-
tential gaps where students may enter high-acuity clinical
environments without adequate theoretical preparation,
emphasizing the need for better synchronization between
didactic and clinical components.

The data supports efforts to refine competency-based
curriculum models by highlighting the importance of se-
quencing instruction to build foundational knowledge be-
fore clinical application. Faculty can use this information to
reassess curricular maps, ensure students achieve key cog-
nitive competencies before clinical immersion, and tailor

instructional strategies to support progressive skill acquisi-
tion. This alignment is critical for optimizing student learn-
ing outcomes and maintaining programmatic standards
aligned with evolving accreditation and practice expecta-
tions.

RECOMMENDATIONS FOR FUTURE RESEARCH

The recognition that didactic, simulation, and clinical cur-
ricula vary substantially across programs in nursing anes-
thesia education warrants further evaluation. Additional
research should be undertaken to determine the reasons
for varied curriculums, including faculty needs for teaching
and implementing these subjects, as well as the optimal
timing for introducing specialized populations into the
clinical setting. Support should be provided for the recruit-
ment, retention, and advanced training of qualified and
trained nurse anesthesia educators to ensure optimal
learner outcomes.

LIMITATIONS

The study’s limitations include the limited participation
window for the in-person survey administration. The sur-
vey was limited to participants’ voluntary interaction and
participation. Individuals from institutions unable to at-
tend the AANA ADCE meeting were also inadvertently ex-
cluded from being included in the reported data due to the
on-site nature of the survey. Sampling trends were also lim-
ited by the number of individual attendees from specific
organizations; given the geographic spread of the respon-
dents, this is felt to be minimal in limitation but cannot be
excluded from consideration of the results.

CONCLUSION

After evaluating the current methods for curriculum plan-
ning in graduate nurse anesthesia institutions regarding
specialty populations, it was determined that a standard-
ized order for content delivery does not exist. It was found
that initial clinical exposure to specialized populations, in-
cluding obstetric, pediatric, and cardiac anesthesia, varies
amongst institutions and lacks standardization or guidance
from professional organizations. Some program faculty
that elected to participate also reported increased difficulty
with curriculum flexibility within their institutions related
to doctoral requirements that have been established. Most
individuals choosing to participate in the project expressed
thoughts that the RRNA would benefit from completion of
the didactic portion of education regarding clinical expo-
sure to specialized populations, yet it was also noted that
over half of the reporting institutions stated that at least
some of their students were involved in clinical rotations
before the completion of didactic study.

In evaluating the qualifications of the individuals re-
sponsible for didactic instruction, it was determined that
these results also varied in the response and faculty readi-
ness to teach specialized subjects, with over a third of in-
structors either lacking clinical expertise or experience as
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full-time faculty. This data strongly supports the need to
recruit and retain qualified educators with clinically rele-
vant experience in nursing anesthesia education. Partici-
pants also highlighted the increased use of hybrid content
delivery models within nursing anesthesia. In recognition
of these national trends, additional efforts should be made
to ensure that educators are prepared in the best content
delivery methods for electronic and distance learning.
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SUPPLEMENTARY MATERIALS

Appendix

Data Collection Survey

Download: https:

jnae.scholasticahqg.com/article/158171-a-survey-on-cardiac-obstetric-and-pediatric-specialized-
population-instruction-in-nurse-anesthesia-programs/attachment/366832.docx
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