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Background: Advanced practice nursing in the United States is shifting toward doctoral certification, most commonly a Doctor of 
Nursing Practice degree. However, there is limited evidence that this transition improves clinical competence.
Purpose: The aim of this study was to determine whether modifications in a nurse anesthesia curriculum that transitioned from a Master 
of Nursing to a Doctor of Nursing Practice program were associated with improved cognitive performance using an oral examination.
Design: A prospective, comparative observational study of students from a single, university-based nurse anesthesia program.
Methods: This study was a small-scale investigation (n = 22) that used a quantitative method to compare the performances of 
consecutive cohorts of Master of Nursing and Doctor of Nursing Practice nurse anesthesia students as rated by oral examinations 
designed to evaluate critical thinking skills and previously shown to demonstrate internal consistency and reliability.
Results: After completing an expanded curriculum, Doctor of Nursing Practice nurse anesthesia students performed significantly better than 
Master of Nursing students on oral examination, with improvements in cognitive domains previously identified as areas of underperformance 
by Master of Nursing students.
Conclusion: Targeted curricular additions in a Doctor of Nursing Practice program correlated with improvements in nurse anesthesia 
student cognitive competence as measured by oral examination.
Keywords: advanced practice nursing education, Doctor of Nursing Practice, graduate nursing education, nurse anesthesia, cognitive 
competence

Introduction
In recent years, although there has been significant development of master’s level education of advanced practice registered 
nurses (APRNs) in many countries, practice-focused doctoral education of these practitioners, including nurse anesthetists, has 
become increasingly commonplace in the United States.1,2 These changes occurred largely because of the position of the 
American Association of Colleges of Nursing (AACN) and the subsequent recommendations of the American Association of 
Nurse Anesthesiology (AANA) and the Council on Accreditation of Nurse Anesthesia Educational Programs (COA) that 
a doctoral degree should become the entry level to practice by 2025.3,4 The benefits for doctoral education identified by the 
AACN included the need for “advanced competencies for increasingly complex clinical” roles and for “enhanced knowledge to 
improve nursing practice and patient outcomes”.4 One aspect of the DNP mandate in APRN training focuses on the development 
of skills needed to translate evidence-based care to practice and to transform health care systems quality and safety.4,5 These 
primary justifications for practice-focused doctoral education are based on reports from the Institute of Medicine identifying 
a need to improve health professionals’ performances.4

Notwithstanding ongoing changes in certification options predicated on this rationale, there has been little published evidence 
that Doctor of Nursing Practice (DNP; or equivalent doctoral degree) preparation improves the quality of clinical care delivered 
by APRNs.6 For example, recent survey data indicate that graduates of DNP programs outside academia largely provide direct 

Advances in Medical Education and Practice 2023:14 627–635                                             627
© 2023 Swerdlow et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the 

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Advances in Medical Education and Practice                                        Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 8 February 2023
Accepted: 13 June 2023
Published: 19 June 2023

A
dv

an
ce

s 
in

 M
ed

ic
al

 E
du

ca
tio

n 
an

d 
P

ra
ct

ic
e 

do
w

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://orcid.org/0000-0001-9983-2867
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


patient care and that employers in this setting view these graduates as equivalent to APRNs with master’s degrees.6 Nevertheless, 
these employers noted that DNP graduates had better assessment and collaboration skills, and superior appreciation for evidence- 
based clinical guidelines with an improved ability to translate such evidence into clinical routines.1,6 This latter observation is 
consistent with self-reported competencies of DNP-prepared nurses in practice.7 However, despite a need for more data to 
address the value of doctoral APRN education – except for descriptive findings from surveys – it remains unclear that there are 
differences in the clinical competencies of DNP versus Master of Nursing (MN) trained APRNs.1

As such, it is unclear whether nurse anesthesia educational systems redesigned as DNP programs improve the clinical 
competence of their graduate trainees compared with previous MN or Master of Science in Nursing (MSN) programs. In general, 
assessment of clinical competence by nurse anesthesia programs (NAPs) and other APRN programs has been challenging.8,9 

Although the purpose of the National Certifying Examination administered by the National Board of Certification and 
Recertification of Nurse Anesthetists is to ensure clinical competence and thereby promote patient safety,10 these examinations 
utilize select-response questions that only assess knowledge base, the equivalent of the first level of Miller’s Pyramid of 
Assessment – “knows”.11 To address the question of whether an examinee “knows how”, examinations need to document what 
students will do when they encounter patient situations. In NAPs, this performance analysis is often fulfilled by clinical 
instructors’ observations of students during perioperative encounters, but such determinations are commonly related to the 
accuracy of diagnosis and specific management decisions rather than to the associated reasoning process.11

In contrast, oral examinations provide a means to precisely test abstract reasoning and critical thinking skills.12 Simulation- 
based examination can provide similar cognitive evaluation but there are complexities to testing critical thinking in a high- 
fidelity environment where the primary goal is to “show how” rather than to demonstrate “know(s) how”.13,14 Recently, an 
oral examination strategy modeled on the American Board of Anesthesiology Standardized Oral Examination (mock oral 
board examination or MOBE)12 has been successfully employed for this purpose in a cohort of MN nurse anesthesia 
students.15 As a result, oral examinations were added as a benchmark in this nurse anesthesia program’s new DNP curriculum.

This institution’s use of oral examinations in both the previous MN and current DNP curricula offered a unique opportunity 
to compare outcomes related to the curricular change. The design of this study was a consequence of the natural experiment 
resulting from this transition. The present study was designed to evaluate performances on MOBE in consecutive cohorts of 
MN NAP and DNP NAP students. The MOBEs were conducted at similar junctures in the students’ training, including similar 
cumulative clinical hours, and the study was formulated to assess whether innovative curricular modifications associated with 
the development of practice-focused doctoral education for NAPs positively impacts the cognitive competence of trainees.

Methods
The primary question addressed by this research study was whether targeted changes in the didactic curriculum 
implemented as part of the transition from an MN to a DNP program at a single institution affected the cognitive 
competence of nurse anesthesia students. The investigation received approval by the Oregon Health & Science (OHSU) 
Institutional Review Board. Participation in the investigation was voluntary; all participants were treated with confiden-
tiality; and all participants signed consent forms. Because this study was a small-scale convenient sample (n =22), its 
findings should be considered preliminary, and further investigation is warranted to confirm validity.

The study was conducted in two parts: first with the program’s final MN cohort and then with its initial DNP cohort. 
MOBEs employed with the two cohorts were nearly identical, with only minor modifications, some of which were related 
to health and safety considerations stemming from the coronavirus disease of 2019 (COVID-19) pandemic. The MN 
cohort study has been previously reported;15 therefore, the description of methods is limited, and methodological 
differences between the MN and DNP MOBE studies are highlighted.

Commonalities Between the MN and DNP MOBEs
All students in both the MN and DNP cohorts agreed to participate in the study. No student in either cohort had taken an 
oral examination previously. The examinations occurred at a similar point in the graduate curricula, at the end of the 
anesthesia specialty didactic content for both cohorts. The format for administering the examination was the same for 
both cohorts: a clinical scenario “stem” provided immediately prior to the examination, followed by a series of questions 
for 30 minutes related to perioperative management of a hypothetical case based on that “stem”. In both cohorts, each 
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MOBE was used twice (see below). This required development of an additional MOBE for the larger DNP cohort: five of 
the six DNP MOBEs were identical to the five MN MOBEs. The additional DNP MOBE, written by the same NAP 
faculty member who wrote the other five MOBEs, contained comparable content. The same examiner conducted the oral 
examinations for all students in both cohorts and, in both the MN and DNP examinations, this examiner was the only 
person to directly interact with the student examinees. Both MOBEs were rated by three faculty members (including the 
examiner). The examiner/rater and one of the two non-examiner raters were identical in the DNP and MN MOBEs.

The examinations in both cohorts were assessed using an identical Scoring Rubric (Table 1). This rubric had 
three domains: Clinical Analysis, Anesthesia Knowledge, and Communication Skills, and within each domain there 
were three assessments (“subsets”) labeled A, B, and C. The ratings for each subset were needs improvement (1 
point), marginal pass (2 points), or pass (3 points), for a total of 27 possible points per MOBE. For raters, 
depending on the nature of the subset task, needs improvement was defined as performing the task poorly or < 50% 
of the time; marginal pass was defined as performing the task adequately or between 50–100% of the time; and pass 
was defined as performing the task well or 100% of the time. Pre-examination rater consensus review of the 
examinations was performed in the same manner in each of the two examinations, and reconciled scores shared with 
students in a post-examination debrief.15

Differences Between the MN and DNP MOBEs
Successive NAP cohorts tend to be reasonably homogeneous consisting of individuals who have made a common professional 
decision after similar training at similar stages in their lives. As such, it is not surprising that the MN and DNP MOBE cohorts 
had similar demographics. Despite these commonalities, there were some differences in the exam designs that are summarized 
in Table 2. MOBEs were administered at a comparable time in each program (after completion of basic and advanced 
principles of anesthesia) but the two curricula differed in length, and the DNP curriculum included foundational DNP courses 
that were not part of the MN program. The MN NAP cohort consisted of 10 students who had completed 14 months of their 
course of study (total 27 months) including approximately 880 clinical hours. The DNP NAP cohort consisted of 12 students 
who had finished 20 months of their course of study (total 36 months) that included approximately 550 clinical hours. The 
DNP cohort had less in-person high-fidelity simulation experiences compared with the MN cohort because of COVID-19. At 
the time of their oral examination, the DNP students had completed the foundational DNP courses shared by all university 
DNP APRN programs (including Ethics, Informatics, Roles, Critical Appraisal of Evidence, Policy and Population Health, 
Improvement Science, Economics and Finance, and Leadership) and two new courses that were added to the NAP DNP 
curriculum: “Selected Topics in Pathophysiology” and “Anesthesia and Co-Existing Diseases”.

Table 1 Scoring Rubric. Scores of 3 (Pass), 2 (Marginal Pass), or 1 (Needs Improvement) Were Assigned to Each Student in Each 
Domain Subset. See Text for Details.

Domain Domain Subset

I Clinical Analysis A: Postpones surgical cases appropriately predicated on sound judgment and evidence-based medicine

B: Provides a complete differential diagnosis of major clinical problems

C: Troubleshoots major intraoperative problems in a meticulous and organized manner

II Anesthesia Knowledge A: Defines the specifics of appropriate preoperative evaluations

B: Chooses appropriate intraoperative monitors and anesthesia methodology

C: Demonstrates a clear understanding of the physiology and pathophysiology of perioperative problems

III Communication Skills A: Answers specifically address the question asked, and they are presented in a succinct, well-organized format

B: Speaks clearly with appropriate volume, and makes effective eye contact

C: Displays appropriate body language, posture, and movements
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Because of the increased size of the DNP cohort, their examinations were conducted over two consecutive days and 
involved six (rather than five) different scenarios. The same MOBE was repeated for consecutive DNP students to avoid the 
possibility of sharing information, whereas five examinations were repeated between same day morning and afternoon 
sessions for the MN cohort. Face masks were worn by all individuals for the DNP MOBEs during the COVID-19 pandemic. 
DNP MOBEs were rated by three nurse anesthesia faculty members, compared with the MN MOBEs that were rated by two 
nurse anesthesia faculty members and a faculty member from the OHSU Teaching and Learning Center (TLC).

In addition, MN MOBE performances did not affect course grades, and they were not used for benchmark purposes, but 
they were conducted in front of a student audience. For the DNP cohort, examination scores were part of course grades, and 
performance on the MOBE served a benchmark function. As such, unlike the MN MOBE, failure of the DNP MOBE was 
associated with significant academic consequences. The latter fact also made it necessary for the DNP examinations to be 
conducted without a student audience. In contrast with the MN MOBEs, the DNP cohort examinations were not recorded, and 
after the raters conferred, the scores were immediately shared with students.

Data Analysis
Responses from the DNP MOBE were compared with the corresponding findings from the MN MOBE.15 Specifically, 
the following scores were compared: (a) MOBE total scores; (b) MOBE domain scores (Clinical Analysis, Anesthesia 
Knowledge, and Communication); and (c) MOBE domain subset scores. Reconciled scores, which were determined by 
group discussion by all three raters immediately upon completion of each exam, served as best approximations to 
accurate scores, and were used for all comparisons of rubric ratings. IBM SPSS version 29 was used for data analysis. 
Since the sample size was small, Shapiro–Wilk tests were performed on all variables and there was evidence of non- 
normality in some of the subset scores. Therefore, we tested differences using the Kruskal–Wallis test to decide whether 
the population distributions were identical without assuming normality.

Table 2 Features of Master of Nursing and Doctor of Nursing Practice Cohorts and Mock Oral 
Board Examinations

Parameter MN MOBE DNP MOBE P-value

Age (Years; mean +/- SD) 29.8 ± 4.02 30.6 ± 5.04 0.842

Gender (Male/Female) 4/6 5/7 0.938

ICU training (Years; mean +/- SD) 2.5 ± 1.4 4.0 ± 2.0 0.060

Pre-MOBE curriculum MN DNP NA

Size of cohort 10 12 NA

Number of MOBEs 5 6 NA

Length of study 1 day 2 days NA

Raters 2 NAP Faculty; 1 TLC Faculty 3 NAP Faculty NA

Student audience Yes No NA

Academic consequence No Yes NA

Audiovisual recording Yes No NA

Examinee feedback from raters Delayed Immediate NA

Post-test questionnaire completion < 48 Hours Immediate NA

Abbreviations: MN, Master of Nursing; DNP, Doctor of Nursing Practice; MOBE, mock oral board examination; SD, standard 
deviation; ICU, intensive care unit; NAP, nurse anesthesia program; TLC, Teaching and Learning Center.
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Results
Master of Nursing (MN) and Doctor of Nursing Practice (DNP) MOBE scores are presented in Table 3 and Table 4. 
While all students successfully passed the examination (the “passing” rate – requiring an overall mean score ≥ 2.0 – for 
both the DNP and MN cohorts using reconciled scores was 100%), DNP students performed substantially better than MN 
students in the domain of Clinical Analysis and most of the domain subsets of Anesthesia Knowledge. Student 
performances in domain subsets IA (postponement of surgery based on sound judgment), IB (formulation of differential 
diagnoses), IC (troubleshooting intraoperative problems), IIA (defines the specifics of appropriate preoperative evalua-
tions), and IIC (choice of appropriate anesthetic management based on an understanding of pathophysiology) were 
significantly higher in the DNP cohort relative to the MN cohort. In contrast, there was no significant difference in 
performances in the Anesthesia Knowledge domain subset IIB (appropriate choice of intraoperative monitors and 
anesthesia methodology), and both cohorts performed equally well in the domain of Communication. The median total 
score in the DNP cohort was 25.00 (IQR = 1.25), whereas the median in the MN cohort was 21.00 (IQR = 1.75). The 
Kruskall-Wallis test showed that the difference was significant (p < 0.001).

Table 3 Comparison of Domain Scores and Total Scores of Master of Nursing 
and Doctor of Nursing Practice Cohorts

Performance Cohort Median IQR P-value

Clinical Analysis Domain DNP 8.00 0.25 <0.001*

MN 6.00 0.75

Knowledge Domain DNP 8.00 1.00 0.002*

MN 6.00 1.00

Communication Domain DNP 9.00 1.00 0.113

MN 9.00 1.00

Total Score DNP 25.00 1.25 <0.001*

MN 21.00 1.75

Note: *Indicates a significant p-value. 
Abbreviations: IQR, interquartile range; DNP, Doctor of Nursing Practice; MN, Master of Nursing.

Table 4 Comparison of Domain Subset Scores of Master of Nursing and Doctor of 
Nursing Practice Cohorts. For the Meaning of Each Domain Subset (IA, IB, etc.), 
See Table 1.

Domain Subset Cohort Median IQR P-value

Clinical Analysis IA DNP 3.00 0.0 0.003*

MN 2.00 0.75

IB DNP 3.00 1.00 0.003*

MN 2.00 0.0

IC DNP 3.00 1.00 0.003*

MN 2.00 0.0

(Continued)
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Discussion
Ensuring competence of graduate trainees remains a paramount goal of all US APRN programs including NAPs 
awarding Doctor of Nursing Practice (DNP or DrNP), Doctor of Nurse Anesthesia Practice (DNAP), and Doctor of 
Management Practice in Nurse Anesthesia (DMPNA) degrees.16 The need for such competence in an increasingly 
complex health care system resulting from the “burgeoning growth”4 of science and technology provided the foundation 
for the original AACN Position Statement on the Practice Doctorate in Nursing, and it was the perception that additional 
training would enhance patient outcomes that first defined the potential benefits of such programs.4 Because oral 
examination assesses domains that correlate with clinical performance,12,17 this form of evaluation may be useful not 
only as a benchmark prior to student immersion in clinical rotations, but it also may serve to test whether the additional 
educational opportunities available in a practice doctorate education enhance student competence and patient safety. This 
concept is applicable to all APRN specialties, not just NAPs. As such, oral examination provides a means to test the 
hypothesis that such programs truly enhance patient-centric nursing practice.

DNP MOBE versus MN MOBE Performance Results
The most noteworthy finding of this study was that DNP students, after completing targeted additions to their curriculum, 
performed significantly better than recent MN students on their MOBEs in areas testing clinical analysis and anesthesia 
knowledge. This observation is important because, although both MN and DNP cohorts achieved passing ratings, 
cognitive competence represents a continuum (as does clinical competence in general) with improved performance 
beyond a “pass” threshold having tangible value. In contrast with these areas of testing, both cohorts performed equally 
well in IIB (anesthesia knowledge related to appropriate choice of monitors and anesthesia methodology) and the domain 
of Communication. This latter evaluative section was included because of the vital role of communication in ensuring 
perioperative patient safety by anesthesia providers.18

Because the major distinction between these cohorts related to differing didactic curricula (cohorts had similar 
demographic and professional backgrounds; they were separated chronologically by one year in the same institution with 
identical instructors), outcome differences most likely related to differences in their curricular preparation. Furthermore, 
relative increases in the mean test scores of DNP students were most notable for the three areas of maximum 

Table 4 (Continued). 

Domain Subset Cohort Median IQR P-value

Knowledge IIA DNP 3.00 1.00 0.014*

MN 2.00 0.0

IIB DNP 2.50 1.00 0.647

MN 2.00 1.00

IIC DNP 3.00 1.00 0.001*

MN 2.00 0.0

Communication IIIA DNP 3.00 0.0 NA

MN 3.00 0.0

IIIB DNP 3.00 0.0 0.112

MN 3.00 0.0

IIIC DNP 3.00 0.0 0.273

MN 3.00 0.0

Note: *Indicates a significant p-value. 
Abbreviations: IQR, interquartile range; DNP, Doctor of Nursing Practice; MN, Master of Nursing.
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underperformance by the MN cohort – domain subsets IB (clinical analysis: formulating differential diagnoses), IC 
(clinical analysis: intraoperative troubleshooting), and IIC (anesthesia knowledge: physiology and pathophysiology) 
(Table 4) – and improvements in these cognitive domains represented the expressed focus of changes implemented in the 
DNP curriculum (although it is possible that other changes that occurred as part of implementation of a doctoral program 
were responsible for students’ improved scores or at least contributed to this outcome). These results were significant 
despite the small size of the study cohorts and suggest that cognitive competence issues following completion of 
a didactic and simulation MN course of study (as identified by oral examination) can be effectively addressed by 
curricular modifications instituted as part of a robust DNP program.

Targeted changes in curriculum were made possible by an expanded DNP program (27 months vs 36 months) that 
allowed two new courses to be introduced for improving clinical analysis and anesthesia knowledge in specific areas. 
Time constraints in the MN program did not allow for these courses, and there were fewer opportunities for repetition of 
concepts throughout that course of study. The Selected Topics in Pathophysiology course was designed to enhance 
students’ understanding of how disease processes relate to perioperative clinical considerations. During the Anesthesia 
and Co-Existing Disease course, students repeatedly applied abstract reasoning to common adverse perioperative events, 
and presented this information in an organized, oral format – a skill that requires practice and is critical to professional 
development.

Teaching students in this manner to employ metacognitive approaches (directing students to think about what they are 
thinking including recognizing when they do not understand something) can be a powerful tool for learners and may play 
an important role in preventing errors in formulating differential diagnoses by monitoring and regulating reasoning.19–21 

A longer DNP program of study permitted effective curricular expansion, with the development of skills necessary for 
superior performance on the examination, including both critical thinking abilities and mental processing related to 
effective articulation of answers. Such cognitive competence represents an essential component of clinical competence,22 

and similar expansion of the course of study in other APRN DNP programs has been suggested to improve safe patient 
care compared with MN-prepared graduates.1

In interpreting the implications of this comparison, it is important to consider that the scores for the DNP cohort were 
linked to course grades while student performances on the MN MOBE were used for feedback purposes only and were 
not associated with institutional consequences. Also, while the MN examinations included a student audience that may 
have created a significant source of stress, the social aspect of stress is not identical to academic consequences. Hence, it 
is possible that improved ratings in the DNP cohort may relate to the additional academic incentive that was part of that 
exam process,23 but the most notable improvements in the DNP cohort occurred in those cognitive domains targeted by 
changes in their modified course of study. This finding suggests that a significant contribution to their superior oral 
examination performance relates to those curricular modifications.

MOBE as a Benchmark Evaluation in a NAP
Another finding of this study concerns the ability of MOBE to function as a benchmark evaluation at a critical juncture in 
nurse anesthesia training, namely just before transition from classroom teaching into clinical practice. The MOBE in this 
study was designed to meet the specifications of a good benchmark evaluation. These included selection of performance 
indicators that were (a) essential to professional success, (b) both qualitative and quantitative in nature, and (c) 
reproducible, to enable comparison with new performance occurring after initiatives arising from benchmarking had 
been implemented.24 The scoring rubric in MOBE evaluated cognitive domains critical to competent professional 
conduct: clinical analysis, anesthesia knowledge, and communication skills. Many of the domain subsets related to 
generation of precompiled responses and abstract reasoning associated with perioperative adverse event management, 
critical elements in dynamic decision making that are essential to safe anesthesia.18 The Scoring Rubric contained a mix 
of parameters that were amenable to quantitative scoring (for example, choice of appropriate monitors) and qualitative 
scoring (for example, communication skills). Furthermore, the performance indicators employed by MOBE could 
reproducibly be re-evaluated to enable comparison between different cohorts, as demonstrated by the present study’s 
comparison of DNP and MN student cohorts.
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Benchmark examinations should be both summative and formative24 – they not only provide data on performance, but 
also, they are designed for quality enhancement. By highlighting areas needing improvement, benchmark examinations are 
useful to define educational targets and objectives and allow discovery of approaches to ensure future excellence.24 The 
MOBE used in this study originally was designed for precisely these purposes and successfully identified three areas of 
underperformance involving critical thinking in MN NAP students.15 As a result, modifications were implemented in the new 
DNP NAP curriculum designed to address these areas of performance, and the significantly improved performance of the 
current DNP cohort with MOBE likely represents a validation of its formative function.

Limitations
An important limitation of this investigation relates to the small sizes of the cohorts. On the other hand, significant differences 
in performance between these two cohorts were clear despite these small numbers – and the differences occurred most notably 
in “targeted” cognitive domains. This latter finding suggests that our conclusions likely have validity despite this limitation. 
Confounding variables in this study included (a) minor differences between the MOBE processes (Table 2), and (b) somewhat 
differing learning experiences for the two study cohorts (in addition to modifications in the DNP curriculum that amounted to 6 
months of additional preclinical education). Namely, the DNP cohort received its final one year of didactic instruction almost 
entirely online due to the COVID-19 pandemic and, compared with the MN cohort at the time of the oral examination, they 
had completed less high-fidelity simulation training and less clinical training (550 versus 880 hours) for the same reason. 
These factors, however, do not explain the performance improvements of the DNP cohort relative to the MN cohort. Likewise, 
it is doubtful that minor differences in study methodology biased outcomes significantly.

Conclusion
In this study, the results of oral examinations provided the first clear evidence of a difference in MN-prepared and DNP- 
prepared students’ cognitive competence: the current investigation suggests that curricular modifications associated with 
a transition between these two programs of study within one institution can result in improved oral examination outcomes that 
assess student reasoning processes and correlate with enhanced clinical performance.12,25,26 Because these data derive from 
a single program involving identical didactic and simulation instructors with back-to-back cohorts (conditions that also 
restricted cohort sizes, a significant limitation of this study), these improved outcomes likely are due to the associated 
curricular changes. The investigation’s findings suggest that DNP educational processes may provide more effectively for 
trainees who not only “know” data but also “know how” to apply such data in clinical practice, and therefore support the 
ultimate goals of APRN programs transitioning to doctoral practice models. Additional questions that merit exploration relate 
to whether the observed improvements in cognitive performance during nurse anesthesia DNP MOBEs persist once students 
enter the full-time clinical phase of their training and thereafter: Do MN and DNP-trained CRNAs differ in terms of clinical 
performance and patient outcomes? Furthermore, while there are survey findings and self-reported data to suggest that DNP- 
prepared APRNs have an improved ability to translate evidence-based guidelines into clinical practice,1,6,7 additional studies 
of whether such translational innovation is more common in DNP CRNAs versus MN CRNAs represents a useful related line 
of inquiry. Lastly, the utility of MOBEs as evaluative techniques in other APRN specialties deserves investigation, where oral 
examinations potentially can provide both formative and summative analyses in a manner similar to NAPs.
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