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ABSTRACT 

Due to the expansion of healthcare to a larger population and the increased need for more 

anesthesia providers, Certified Registered Nurse Anesthetists (CRNAs) are practicing to the full 

extent of their education and providing a wider range of anesthetic techniques to the general 

population.  One anesthetic technique widely utilized by CRNAs is regional anesthesia.  

Regional anesthesia is a recognized method of managing pain in the perioperative arena.  It has 

therefore become an integral part of the curriculum in Student Registered Nurse Anesthetists’ 

(SRNAs’) educational programs.  CRNA faculty utilize various models and methods to teach 

these regional anesthesia techniques and pertinent educational content.  Some use cadavers to 

assist with skill and knowledge mastery while others employ non-cadaveric models.  The 

SRNAs’ perception of regional anesthesia skill and knowledge acquisition has not been 

determined when either method is used.  The purpose of this study is to compare student nurse 

anesthetists’ self-perception of skill and knowledge acquisition in programs utilizing cadaveric 

models versus those utilizing non-cadaveric models.  To answer the research questions and 

achieve the study’s purpose, the study utilized a concurrent Convergent Triangulation Design, a 

typed of Mixed Methods research design that contains a quantitative component followed by a 

qualitative component within a survey.  This survey was distributed nationally via the American 

Association of Nurse Anesthetists (AANA) Research Services and Assistance Department.  

Descriptive statistics and chi-square test for independence were used to examine the data for 
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significant relationships between factors, and categorical themes were identified through content 

analysis of the open-ended qualitative questions.  From the quantitative data gathered, there was 

no statistically significant difference between the two broad groups of cadaveric versus non-

cadaveric methods of instruction (p = 0.508 and p = 0.847), however the qualitative analysis 

yielded narrative components that elaborated on the quantitative findings.  Through the 

qualitative analysis, it can be concluded students felt more confident and prepared in their 

knowledge and skill acquisition when the teachings were integrative and student-centered.  This 

data also provides direction to nurse anesthesia instructors, emphasizing the best methods for 

regional anesthesia may not be the traditional methods of lecture typically used. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 v 

The research and writing of this Scholarly Project  
is dedicated to the multiple experts who assisted in its making, including Dr. Nancy Crowell and 

Dr. Irene Jillson; to all of the Readers involved in its development; to my late aunt Kim who 
passed before she could graduate and achieve her own doctorate; to my mom and sister whose 

passion for education and teaching inspired the topic of this research… 
 

…and to Brad.  My late-night barista, my “Does this make sense?” sounding-board, and my 
biggest advocate. 

 
Many thanks, 

Hannah Hall Burzumato 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 vi 

TABLE OF CONTENTS 

Chapter I: Introduction ...............................................................................................................  1 

        Problem Statement .............................................................................................................  1 

        Purpose of Study ................................................................................................................  1 

        Research Questions ............................................................................................................  2 

        Definitions .........................................................................................................................  2 

Chapter II: Review of Literature .................................................................................................  5 

        Current Didactic Practices of Regional Anesthesia Instruction ............................................  6 

                Current Cadaveric Regional Anesthesia Instruction ....................................................  7 

                Current Non-Cadaveric Regional Anesthesia Instruction ............................................  8 

        Acquiring Regional Anesthesia Skills and Knowledge......................................................  10 

        Regional Anesthesia Skill and Knowledge Mastery ..........................................................  13 

        Perception of Skill Mastery ..............................................................................................  15 

Chapter III: Methodology .........................................................................................................  17 

        Research Design ...............................................................................................................  17 

        Sample .............................................................................................................................  18 

        Instrumentation ................................................................................................................  19 

        Procedure .........................................................................................................................  24 

        Data Analysis ...................................................................................................................  26 

        Protection of Human Rights .............................................................................................  27 

Chapter IV: Results ..................................................................................................................  29 

        Sample .............................................................................................................................  29 

        First Research Question Results .......................................................................................  31 



 vii 

                    Peripheral Anesthesia Knowledge Acquisition Quantitative Analysis....................  31 

                    Peripheral Anesthesia Knowledge Acquisition Qualitative Analysis  ....................  33 

                    Neuraxial Anesthesia Knowledge Acquisition Quantitative Analysis ....................  35 

                    Neuraxial Anesthesia Knowledge Acquisition Qualitative Analysis ......................  36 

                    Regional Anesthesia Knowledge Acquisition Results Summary ............................  38 

        Second Research Question Results ...................................................................................  39 

                    Peripheral Anesthesia Skill Acquisition Quantitative Analysis ..............................  39 

                    Peripheral Anesthesia Skill Acquisition Qualitative Analysis ................................  41 

                    Neuraxial Anesthesia Skill Acquisition Quantitative Analysis ...............................  42 

                    Neuraxial Anesthesia Skill Acquisition Qualitative Analysis.................................  44 

                    Regional Anesthesia Skill Acquisition Results Summary ......................................  45 

        Additional Findings ..........................................................................................................  46 

        Summary ..........................................................................................................................  47 

Chapter V: Discussion..............................................................................................................  49 

        Discussion of the First Research Question ........................................................................  49 

        Discussion of the Second Research Question ..................................................................... 53 

        Discussion of Additional Results ....................................................................................... 56 

        Implications .....................................................................................................................  57 

        Future Research Recommendations ..................................................................................  59 

        Limitations .......................................................................................................................  60 

        Conclusion .......................................................................................................................  61 

Appendix A: Source for Raosoft Power Analysis Calculation...................................................  63 

Appendix B: Copy of Georgetown University’s IRB Approval ................................................  64 



 viii 

Appendix C: AANA Electronic Survey Order Form and Application .......................................  65 

Appendix D: Cover Letter for Survey .......................................................................................  70 

Appendix E: Data Collection Tool ...........................................................................................  72 

Appendix F: Letter of Endorsement from Program Director .....................................................  78 

Appendix G: Collaborative Institutional Training Initiative (CITI) Behavior and Social     

        Curriculum Certification...................................................................................................  79 

References ...............................................................................................................................  80 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 ix 

LIST OF FIGURES 

Figure 1. Data Analysis Map to Answer the Guiding Research Questions ................................  26 

Figure 2. Percentage Who Say Education Prepared Them for Clinical Practice by Program .....  47 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 x 

LIST OF TABLES 

Table 1. Characteristics of Participants .....................................................................................  31 

Table 2. Knowledge of Peripheral Anesthesia ..........................................................................  32 

Table 3. Knowledge of Ultrasound ...........................................................................................  32 

Table 4. Peripheral Anesthesia Knowledge Acquisition Qualitative Analysis ...........................  34 

Table 5. Knowledge of Neuraxial Anesthesia ...........................................................................  35 

Table 6. Neuraxial Anesthesia Knowledge Acquisition Qualitative Analysis ............................  37 

Table 7. Peripheral Anesthesia Skill .........................................................................................  39 

Table 8. Peripheral Anesthesia Skill Acquisition Qualitative Analysis ......................................  41 

Table 9. Neuraxial Anesthesia Skill ..........................................................................................  43 

Table 10. Neuraxial Anesthesia Skill Acquisition Qualitative Analysis ....................................  44 

 

 

 

 

 

 

 

 

 

 

 



 1 

CHAPTER I: INTRODUCTION 

 

Due to the expansion of healthcare to a larger population and the increased need for more 

anesthesia providers, Certified Registered Nurse Anesthetists (CRNAs) are practicing to the full 

extent of their education and providing a wider range of anesthetic techniques to the population1.  

One anesthetic technique widely utilized by CRNAs is regional anesthesia.  Regional anesthesia 

is a recognized method of managing pain in the perioperative arena2.  It has therefore become an 

integral part of the curriculum in Student Registered Nurse Anesthetists (SRNAs) educational 

programs.  CRNA faculty utilize various models and methods to teach these regional anesthesia 

techniques.  Some faculty use cadavers to assist with skill mastery while others employ non-

cadaveric models.   

 

Problem Statement 

 

SRNAs’ perception of regional anesthesia skill and knowledge acquisition has not been 

determined when cadaveric methods are used versus non-cadaveric models. 

 

Purpose of Study 

 

The purpose of this study is to explore student nurse anesthetists’ self-perception of skill 

and knowledge acquisition in programs utilizing cadavers versus those utilizing non-cadaveric 

models for regional anesthesia instruction.   
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Research Questions 

 

The research questions that will guide this study are: 

1. What are the SRNAs’ perceptions of knowledge acquisition with regional anesthesia  

using cadavers, versus non-cadaveric models? 

2. What are SRNAs’ perception of skill acquisition with regional anesthesia  

using cadavers, versus non-cadaveric models?  

 

Definitions 

 

 For the purpose of this study, the following terms and definitions are used: 

Conceptual/Theoretical Definitions 

1. SRNA Perception: The SRNA’s personal understanding or view on a given topic.  In  

the instance of this research, the SRNA’s perception pertains to knowledge or a skill.  

This type of perception will be how the SRNA views their personal capacity of 

comprehension of content, whether it be knowledge or skill. 

2. Knowledge Acquisition: Obtaining previously unknown information from an expert  

source.  The knowledge obtained could be theoretical or a skill.  The process used to 

acquire this information or knowledge can range from learning from a textbook to 

learning from an instructor.  A student is said to have “acquired knowledge” when they 

can adequately and independently make use of the learned content in an evaluation, 

progressively applying the information outside of educational use and into practice. 

3. Skill Acquisition: Obtaining a previously unknown skill from an expert source.  The  
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source providing instruction for this skill can vary from a textbook to a practiced person 

proficient in the skill.  The skill is said to be “acquired” when the student can replicate 

the skill independently and safely, with minimal to no guidance from the expert source.  

This acquisition typically requires skill-practice with expert supervision, the length of 

practice depending on the student’s previous expertise, ability to perform the task, and 

technical difficulty of the skill. 

4. Cadaveric Model: This model simulation is comprised of a cadaver, or a person who 

has given permission to use their deceased body for education purposes.   

5. Non-Cadaveric Model: This model is comprised of non-human machinery or 

parts to mimic human anatomy and provide semi-realistic simulations for educational 

purposes. 

Operational Definitions 

1. SRNA Perception: The perception of each SRNA will be obtained through a series of  

questions, aiming to gather information about their individual views on specific regional 

anesthesia content.  The content will pertain to both theoretical knowledge and skills. 

2. Knowledge Acquisition: This research will measure the perception of student  

knowledge acquisition.  The questions asked will pertain to the SRNA and their 

confidence in the knowledge they have obtained from didactic lessons.  Their perception 

will be measured via quantitative multiple-choice questions and a series of qualitative 

open-ended questions.   

3. Skill Acquisition: This will be measured through specific questions pertaining the  

SRNA’s ability to perform regional anesthesia skills and techniques safely and 

independently.  While it is ideal to question SRNAs who have had regional anesthesia in 
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clinical, the survey sample cannot control for this.  The research questions the SRNA 

about their perception of skill acquisition as it relates to didactic methods used for their 

skill instruction.  Thus, the questions will be geared toward the SRNA and their 

confidence in their regional anesthesia skills after using various didactic methods.  Their 

perception will be measured via quantitative multiple-choice questions and a series of 

qualitative open-ended questions. 

4. Cadaveric Model: The standard to which the model is cadaveric versus non-cadaveric 

is whether the model was previously an alive person.  It is a cadaveric model if it is the 

body of a deceased person and was preserved. 

5. Non-Cadaveric Model:  A model is considered non-cadaveric if it is not from a  

previously alive human.  Within this research, any instructional model that does not 

utilize a cadaver is considered a non-cadaveric model. 
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CHAPTER II: REVIEW OF LITERATURE 

 

 Regional anesthesia is a widely used technique by Certified Registered Nurse 

Anesthetists (CRNAs) and has become an integral part of Student Registered Nurse Anesthetist’s 

(SRNA’s) education.  Regional anesthesia, in its most basic sense, is a technique which provides 

the patient with localized anesthesia at a target site without a loss of consciousness3.  This is 

done through one or a combination of sensory, motor, and sympathetic blockade, the degree of 

which corresponds to the dose, concentration, or volume of the drug administered2.  There are 

different methods to provide regional anesthesia, for example, neuraxial blocks which include 

spinal, epidural, and caudal anesthesia; peripheral nerve blocks which involve injecting local 

anesthetic directly at the nerve site; topical anesthesia; and intravenous regional anesthesia which 

involves administration of the medication intravascularly into an extremity currently compressed 

by a surgical tourniquet (for example, a Bier Block)2.  Regional anesthesia education, both 

theoretical knowledge and technical practice, has become increasingly important in recent years 

because this type of anesthesia offers an alternative to opioids for both intra-operative and post-

operative pain management4.  By using regional anesthesia, patients are spared the side effects of 

opioids such as sedation, nausea, vomiting, constipation, and potentially respiratory depression3.  

Regional techniques also offer an alternative method of anesthesia for a more critically ill 

patient, such as those who are too hemodynamically unstable to undergo general anesthesia4.  

Another benefit of regional anesthesia is the decreased risk of intraoperative blood loss and post-

operative thromboembolic event5.  During their two to three years of educational training, 

SRNAs are taught the science involved in regional anesthesia and the technical methods through 

which it is administered. 
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Educational institutions have adopted various methods for regional anesthesia instruction, 

all of which can be grouped into two models: one that utilizes cadavers (cadaveric models) and 

one that does not (non-cadaveric models).  Each of these groups has a variety of available 

teaching methods to educate SRNAs in both didactic content and regional anesthesia technical 

skills.  There have been multiple surveys examining the different regional anesthesia 

instructional methods as well as what barriers and factors affect students’ learning.  However, 

none have examined SRNAs’ own perceptions on obtaining this regional anesthesia knowledge 

or skill.   

 

Current Didactic Practices of Regional Anesthesia Instruction 

 

 Current didactic methods of regional anesthesia instruction include the use of cadaveric 

models and non-cadaveric models.  Both methods utilize some form of simulation in order to 

teach the psychomotor as well as the theoretical knowledge of regional anesthesia.  Simulation 

has become an integral part in healthcare education, providing novice practitioners the 

opportunity to practice new skills without risking patient harm6.  Simulation for regional 

anesthesia can mimic the anatomy, physiologic conditions, and the feel of providing SRNAs 

with a realistic scenario to practice psychomotor techniques6,7,8.  Simulations also allow the 

SRNA to practice skills repetitively and receive immediate feedback about the techniques 

used6,8.  Sometimes simulations are designed to enable the SRNA to make mistakes, thus 

learning from errors made without risking harm to the patient6,7.  Instructional simulation 

pedagogy for regional anesthesia can vary, ranging from learning specific anatomy and 

landmarks under ultrasound on a cadaver to practicing hand-eye coordination technique for 
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needle placement on the latest virtual reality program6,7,9.  It is the combined involvement of 

kinesthetic learning with application of scientific knowledge that assists the student in retaining 

information learned from the simulation.  This is an advantage for the novice when he or she is 

required to perform the skill on a patient8.   

 

Current Cadaveric Regional Anesthesia Instruction 

 

For instruction utilizing cadaveric models, there are two predominant classes: the 

traditional cadavers embalmed with formaldehyde and the emerging Thiel cadavers10.  In the 

United States, cadavers have traditionally been embalmed utilizing formaldehyde which causes 

the cadaver to lose its “soft” and life-like quality in the subcutaneous tissue.  The Thiel cadavers 

have been introduced as a solution to this problem.  Developed in Austria by Pr. Walter Thiel, 

these cadavers maintain the suppleness of their soft tissue and realistic “touch”10.  This realistic 

“touch” provides the benefit of haptic learning defined as developing skills and knowledge 

through the sense of touch6. Haptic learning is a vital part of learning the technical skill of 

regional anesthesia placement, especially with neuraxial anesthesia6.  SRNAs can practice needle 

placement, anatomy identification, and experience the “popping” sensation of a successful 

epidural placement in both types of cadavers11.  However, Thiel cadavers are advantageous in 

training with ultrasound for regional anesthesia because these cadavers maintain the closest 

resemblance to realistic soft tissue10,11.  Cadavers also assist novice practitioners in identifying 

the same landmarks on a variety of slightly differing anatomies – an advantage because 

realistically, not every patient will have the same anatomy10.  This is one of the main reasons 

cadaver simulations are deemed invaluable to novice practitioners6,11.  Despite the differences 
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between the embalming techniques used, cadavers remain one of the best types of simulations 

for regional anesthesia instruction6.       

 

Current Non-Cadaveric Regional Anesthesia Instruction 

 

 The non-cadaveric pedagogy for regional anesthesia encompasses the use of computer 

simulation technology, synthetic models and mannequins, and traditional instructional lectures.  

Computer simulation has developed significantly in the past decade, initially born as a 

mannequin with integrated computer “responses” to mimic realistic scenarios to the recent use of 

virtual reality6,8.  As technology advances, so does the realistic nature of the models, providing 

“high-fidelity” likeness of a human patient.  These types of simulations are typically used for 

instructing the student on anatomical landmarks, psychomotor skill acquisition, and assessing the 

patient’s response to the regional anesthesia provided6,4.  Technology has also advanced beyond 

computer simulation mannequins and entered the world of virtual reality.  Lim et al utilized a 

virtual reality program for instructing interscalene brachial plexus blocks to resident 

anesthesiologists, combining videography and computer graphic design to provide the student 

with a three-dimensional simulation4.  This type of advancement now provides students with an 

opportunity to practice different types of regional anesthesia, such as the interscalene brachial 

plexus blocks, without having to use a cadaveric model (as previously required to visualize the 

nerves and needle placement with ultrasound). 

Another type of non-cadaveric simulation used for instruction are organic or in-organic 

(synthetic) models.  These models provide an affordable alternative to the expensive “high-

fidelity” models and allow students to practice psychomotor skills such as needle manipulation 
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and hand-eye coordination12.  In a 2013 study, Liu et al12 compared three types of these models 

(a synthetic transparent, a synthetic opaque, and an organic olive-in-chicken breast model) in 

their effectiveness in teaching resident anesthesiologists ultrasound-guided needle placement.  

Overall, the models, though simple, proved to be effective in instructing the novices in target 

needle placement using ultrasound guided techniques, concluding that “high fidelity” models are 

not required to learn the technical skill12.  However, there are some downsides to using “low-

fidelity” models.  These simple models do not provide the anatomical or situational variation that 

is present in the healthcare population, thus limiting the ability of the novice practitioner to 

recognize the same structures but at a variation8,12.  The mannequins and models are also limited 

in their number of needle-sticks; with each new “path” created by a puncture, this provides one 

less path for the next skill practice and decreases the integrity of the model12.  The low-fidelity 

model thus becomes a less effective teaching tool after a number of regional anesthesia practices.   

The last type of non-cadaveric method of instruction is also the most commonly used 

pedagogy for any type of education: the traditional lecture.  Lecture-based learning is a method 

in which there is an “expert” (the instructor) conveying information to one or more students, 

traditionally in the formal setting of a classroom.  This method is seen as a “passive” practice 

wherein the exchange of information relies heavily on the instructor’s ability to accurately and 

effectively convey their knowledge13.  It does not necessarily require or include the participation 

of the student during instruction, also supporting the theory that students are “passively” 

receiving said knowledge13.     
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Acquiring Regional Anesthesia Skills and Knowledge 

 

 Prior to learning the technical skills required for performing regional anesthesia, the 

student must have some scientific knowledge.  Understanding regional anesthesia, its indications, 

possible complications, and how it is administered, is traditionally taught prior to its hands-on 

instruction.  This gives the student a foundation of knowledge to apply to any technical skill.  

Didactic regional anesthesia methods can include traditional oral lectures provided by an expert 

in a classroom, computer courses, instructional videos, research and reading journal articles, or 

self-taught instruction from textbooks or the internet.  However, due to the kinesthetic nature of 

the regional anesthesia techniques, a didactic knowledge mastery is arguably not enough.  

Indeed, in a 2015 survey of regional anesthesia instruction, Udani et al6 found that student skill 

acquisition and knowledge mastery significantly increased when two instructional methods, such 

as didactics and a high-fidelity model, were combined.  Thus, it has become common practice for 

institutions to provide anesthesia learners with not only regional anesthesia didactics but 

simulations as well. 

The goal of any of the above educational strategies is for the SRNA to obtain both the 

skills necessary to safely perform regional anesthesia and the basic scientific knowledge 

involved in regional anesthesia.  Despite the various regional anesthesia techniques, such as 

neuraxial anesthesia or peripheral nerve blocks, the basic concept of skills and knowledge 

required for each is similar.  For any technique, the student must have a thorough understanding 

of the anatomy involved, the equipment being used for administration, the skill of how to place 

the needle, and how to evaluate the effectiveness of the regional anesthesia provided5.   
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For neuraxial anesthesia, which includes spinal, epidural, and caudal anesthesia, these 

skills and theory mastery pertain specifically to the spine.  The student must have an extensive 

knowledge of the anatomy, including the vertebrae and how they vary along the spine, the 

ligaments involved with each vertebra, the meninges within the cord, and the theoretical epidural 

space where epidural anesthesia is administered5.  The student must understand this anatomy and 

have the ability to visualize a three-dimensional model of the spine when administering neuraxial 

anesthesia, feeling for the distinctive differences in feel at each layer encountered with the 

needle5,14.  This ensures proper and safe needle placement5. There are different techniques of 

needle insertion for spinal and epidural anesthesia, these include the midline approach, the 

paramedian approach, and the lumbosacral approach5.  The student must practice all of these 

approaches and understand the different circumstances in which they are used.  For example, the 

paramedian approach is ideal in patients who cannot position themselves appropriately (flex their 

spine) or have heavily calcified interspinous ligaments5.  For each type of neuraxial anesthesia, 

there are tests performed to ensure proper needle placement.  For example, in epidural 

anesthesia, aspiration from the catheter to check for blood drawback and a test dose ensure that 

the practitioner is not in an epidural vein or in the subarachnoid space5.  For the test dose, a very 

small dose of the local anesthetic (approximately 3 mL) combined with 5 mcg/mL of epinephrine 

(1:200,000) is injected into the placed neelde5.  If the needle is in the subarachnoid space, the 

dose is not large enough to cause a long-lasting total spinal block, but the patient will respond 

with a decrease in blood pressure5.  If the needle is in an epidural vein, the dose will be 

administered intravenously but will not be large enough to cause a toxic response (such as a 

change in level of consciousness).  However, there will be an increase in heart rate due to the 
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small dose of epinephrine5.  The novice practitioner must be able to administer this test dose 

safely and assess their effects on the patient to ensure safe needle placement. 

 Peripheral nerve blocks (PNB) offer direct analgesia at a target site and provide the 

patient with long-lasting and effective loss of sensation5.  Peripheral nerve blocks are sometimes 

used as the sole anesthetic for some surgical procedures, eliminating the risk of using general 

anesthesia or sedation, unnecessarily and exposing a patient to potential side effects, such as 

over-sedation, nausea and vomiting, residual weakness, etc.5.  For peripheral nerve blocks, such 

as a brachial plexus blocks, transverse abdominus plane blocks, or an ankle block, the anesthesia 

student must not only be familiar with the anatomy involved and needle placement, but also with 

utilizing different types of technology needed for administering, monitoring, and placing these 

types of blocks.  The two most up-to-date technologies used are nerve stimulation (NS) and 

ultrasound imaging (US)5,15.  These tools assist the student in localizing target nerves to know 

where to place the needle and administer the medication.  For NS, a small electrical impulse 

stimulates the target nerves creating a motor response and identifying an approximate 

localization of the nerve5.  The needle can be directed to the correct nerve distribution by 

identifying a “pathway” where the stimulus generates a motor response.  However, there are 

drawbacks to this technique as it is not as accurate, more local anesthetic is required for a block, 

and there is a higher risk of administering an incomplete block, especially among novice 

practitioners5,15.    NS is considered not as accurate because the nerve is not technically 

visualized and thus placement is solely based on the motor response generated by needle 

placement.  The use of US imaging to guide needle placement and administer regional anesthesia 

is now widely accepted and is often the standard in many hospital institutions because of its 

accuracy and decrease in likelihood of errors15.  US imaging also decreases the number of needle 
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insertions by the practitioner and amount of local anesthetic required for the block, decreasing 

the risk of toxicity15.  However, not all patients present with the same anatomical structures and 

this can distort the US imaging and provide a less accurate picture15.  Students learn both of these 

techniques and practice on a variety of cadaveric and non-cadaveric models, becoming familiar 

with the machinery used and the hand-eye coordination required. 

 

Regional Anesthesia Skill and Knowledge Mastery 

 

In order to master any skill, practice is necessary.  Ericsson16 coined this necessity as the 

use of Deliberate Practice, defined as the process of having a novice perform a skill repeatedly 

with the specific aim of improvement with each turn16.  He further added that Deliberate Practice 

also requires a determined learner, real-time feedback provided by an expert practitioner, and 

clear objectives of the practice16.  Deliberate Practice has proven to be effective in instructing 

novice practitioners in a new skill, building their confidence and competency over time and 

allowing them to practice repeatedly in a safe environment16.  This is ideal for regional 

anesthesia instruction, especially because of the psychomotor skill requirement.  Students can 

apply Deliberate Practice to needle placement and manipulation, identifying anatomical 

landmarks, utilizing NS or US imaging.  The novices benefit from the repeated skill exercises 

and opportunities to work with the technology outside of time restrictions, intimidation from 

colleagues, or pressure from institutions8.  Deliberate Practice has proven to be effective 

transitioning novice practitioners to experts within a smaller time frame and in the most efficient 

manner16.   
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During simulation and Deliberate Practice for regional anesthesia instruction, an expert is 

present to help guide scenarios and offer advice to the students on their technique.  Having an 

expert present during students’ Deliberate Practice has proven to be more effective in skill 

acquisition and correct technique practice than when a student practices the skills on a simulation 

alone17.  It has been found that without expert feedback and guidance, the student practicing a 

technique may not acquire the skill correctly or as quickly proving self-contained instruction, 

even when using a simulation model, is not as efficient17.  Thus, implementation of feedback 

form an expert practitioner during simulation training has proven to assist the novice in retaining 

knowledge and show improvement in a given skill18.  In a 2013 meta-analysis, Hatala et al 

studied instructional feedback in relation to simulation-based procedural skills training and its 

effectiveness on skill outcome and knowledge retention18.  Hatala et al determined that feedback 

provided immediately and at the end of a skill demonstration proved most effective in skill 

acquisition and mastery18.  If the feedback is given later, the student may not remember as 

clearly how he or she performed on a skill or what it was precisely that they were doing 

incorrectly and may not be able to correlate their error with the criticism provided18. 

In order to know the level of knowledge a student obtained from regional anesthesia 

instructional pedagogy, institutions have created evaluation tools.  One of the most common 

tools is a written exam or test provided at the end of instruction, measuring a student’s mastery 

of the science related to regional anesthesia.  A method used in evaluating knowledge retention 

from a simulation and Deliberate Practice is the use of checklists.  The American Society of 

Regional Anesthesia and Pain Medicine has found checklists beneficial to novice and 

experienced practitioners, especially in scenarios not often encountered19.  Providing checklists 

to SRNAs reduces the likelihood of errors, standardizes the process, and has a greater impact in 
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assisting novice practitioners to understand each technique’s process19.  Checklists can also 

provide clear objectives and steps, serving as an evaluation tool for the novice to determine their 

understanding of a regional anesthesia technique19.   

 

Perception of Skill Mastery 

 

There has been very little research on nursing perceptions of the effectiveness of clinical 

skills education, but multiple analyses have examined the factors and barriers affecting students’ 

own perceptions of skill mastery.  SRNAs’ perceptions of their skill understanding can be 

affected by a multitude of factors.  For example, the method of instruction, the technology used 

for teaching, the environment in which they learned, and the preparedness of the student can all 

have an impact20.  There is a noticeable difference in students learning in a classroom setting 

utilizing a lecture format, versus the student learning in a simulation lab with a smaller group of 

learners.  More attention can be provided to each student in a smaller learning group, and the 

instructor can give more individual advice to each novice21.  This is especially beneficial in 

healthcare education, in which the complexity of technical skills requires more detailed critiques 

by expert practitioners20,21.    

Student attitudes and readiness can also impact how well the student learns or potentially 

inhibit them from adequately learning a theory or skill20.  Barriers to instruction and skill 

acquisition have been identified as the student’s emotions at the time of learning and the 

limitations of time and technology for practice20.  Clinical instructional experience can be 

stressful, and oftentimes the student’s emotions can inhibit their learning efforts.  Fear of failure, 

harming a patient, or embarrassing themselves in front of peers are strong deterrents to 
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successful skill acquisition and retention of concepts learned20.  Having inadequate space or time 

to properly learn a skill also affects a student’s perception of how well they learned the 

technique20.  It has been noted that even when the student had adequate time to learn, if the 

instructor appeared rushed or the technology used was ineffective, the student recognized only 

the inadequacies of the experience and had a negative outlook on their skills20. 

 

 SRNAs must become proficient in their regional anesthesia techniques during their 

training as it is a valued skill in anesthesia practice, providing alternatives in analgesia and 

anesthesia.  Post-operative pain management is improved with regional anesthesia and patients 

are now discharged earlier from the hospital because of the improved pain control22.  Less side 

effects from narcotic use are seen with regional anesthesia and there is a decreased risk of patient 

harm from blood loss intraoperatively22.  Regional anesthesia is now an option in some 

orthopedic procedures that were once requiring general anesthesia only, such as total knee 

replacements, sparing patients increased potential the risks of general anesthesia3.   

There are various pedagogical methods used for regional anesthesia instruction, ranging 

from oral lectures to simulations on high-fidelity models.  The various didactic methods of 

instruction reviewed in the literature have been found to have varying benefits and weaknesses.  

These methods have been compared through research on their effectiveness of skill mastery and 

evaluated the retention of knowledge by the student, but none have explored the students’ own 

perceptions of skill mastery.  This research will examine SRNAs’ understanding of their own 

skill and knowledge acquisition related to regional anesthesia techniques. 
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CHAPTER III: METHODOLOGY 

 

Within this chapter, the designed methodology used to answer the research questions will 

be explored.  The questions guiding the research are: (1) What are the SRNA’s perceptions of 

knowledge acquisition with regional anesthesia using cadavers, versus non-cadaveric models? 

(2) What are SRNAs’ perception of skill acquisition with regional anesthesia using cadavers, 

versus non-cadaveric models?  This chapter will also examine the study’s research design, 

population sample, instrumentation used to collect the data, and the procedure followed to obtain 

the data.  The data collected will be analyzed in this chapter as well, along with statements about 

how the study maintained International Review Board standards of protecting the human subjects 

involved. 

 

Research Design 

 

 This study utilized a concurrent Convergent Triangulation Design, a typed of Mixed 

Methods research design that contains a quantitative component followed by a qualitative 

component.  This design could also be described as a Triangulation Validating Quantitative 

Design23.  This type of design is ideal to answer the research questions because quantitative 

components alone would not allow the participants to sufficiently provide their perceptions on 

regional anesthesia instructional methods. By following each quantitative component with an 

open-ended qualitative question, the participant provided more specificity to the data and insight 

to the principle investigator to better answer the research questions.  These questions were 
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compiled in to a survey created by the principle investigator and distributed via the American 

Association of Nurse Anesthetists Research Services and Assistance Department. 

 

Sample 

 

 This study focused on the perceptions of SRNAs, thus the sample population examined is 

SRNAs.  The sample of SRNAs were obtained from the American Association of Nurse 

Anesthetists (AANA) Research Division department; thus, the sample contained SRNAs who are 

registered as Affiliate Members of the AANA.  The AANA service generated a simple 

randomized sample using a computer-based program with a uniformed selection distribution, 

thus providing an equal opportunity to choose one random SRNA as another24.  The inclusion 

criteria for this sample were: current nurse anesthesia students who have not chosen to opt-out of 

receiving survey emails.  The exclusion criteria included: those student members who have 

opted-out of receiving survey emails.   

 Because this is a mixed methods design, there were both quantitative and qualitative 

components in the research, each aspect used for its own strengths.  Thus, for each qualitative 

and quantitative component of the survey, a different sample size was generated to see that each 

component served the greatest impact23.   

For the quantitative component, the SRNA sample size was generated using the Raosoft 

Sample Size Calculator (Appendix A).  From a total population of 6,947 SRNAs registered as 

Affiliate Members of the AANA, the calculator generated the ideal sample size of 261 SRNAs.  

This will be the quantitative component’s desired “n”, this number including a 90% confidence 

level and a margin of error of 5%.  It also includes a response distribution of 50%.  Because the 
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AANA anticipates only a 5-7% response rate from the emailed surveys, and sometimes as low as 

3%, at least 7,300 surveys must be sent out in order to generate an “n” with high confidence level 

(261 participants).  Unfortunately, the maximum number of surveys the AANA will 

electronically mail out is 3,000.  Thus, it is anticipated that the data generated from this sample 

will be from a less than optimal response rate.  However, the AANA Research Division will still 

be utilized. 

 For the qualitative component, the desired “n” is much smaller as the answers obtained 

from a few participants contains more detail and specificity.  Thus, it requires less to answer the 

research question.  There is no agreed upon “ideal sample size” in qualitative research, as having 

even as low as two qualitative answers can provide insight and specificity to the quantitative 

data23.   Dr. Creswell in Designing and Conducting Mixed Methods Research describes the 

concept of saturation, in where despite more data being collected, no new categories or themes 

are generated in the qualitative analysis23.  This method thus suggests collecting qualitative data 

until no new information is introduced.  But because this study is conducted concurrently, 

meaning the quantitative and qualitative components are asked simultaneously in the same 

survey, and because the qualitative questions are used mainly to expand on the quantitative 

components, the number of participants are the same.     

 

Instrumentation 

 

 Six experts evaluated this data collection tool, critiquing the content so that it remained 

true to the research questions.  These experts included the following individuals: a current 

doctoral anesthesia program director who has more than two decades of nurse anesthesia 
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educational experience, is an inducted Fellow in the American Academy of Nursing, and has 

been the first author on multiple publications; a Commander in the United States’ Navy who is a 

CRNA and an assistant professor of anesthesia at the Daniel K. Inouye Graduate School of 

Nursing and Nurse Anesthesia Program at the Uniformed Services University of the Health 

Sciences, and who is also a guest lecturer at both Georgetown University and Duke University 

for regional anesthesia; a CRNA who is a current assistant professor and the laboratory director 

at Georgetown University doctoral nurse anesthesia program, and who has experience and 

expertise with neuraxial anesthesia training on both high-fidelity and low-fidelity models; an 

assistant professor in the Georgetown University School of Medicine whose expertise lies in 

mixed methods research design and has mentored, conducted, and published international 

research pertaining to a variety of topics centering on bioethics for the past thirty years; a current 

fourth year resident physician in Georgetown University’s Anesthesia Residency program who 

has undergone specific regional anesthesia training; and finally an educator with a Master’s in 

the Art of Teaching whose expertise lies in pedagogy and questions structure. 

 This data collection tool entitled “Student Registered Nurse Anesthetists’ (SRNAs’) 

Perceptions of Current Educational Methods for Regional Anesthesia” (Appendix E) contains 

forty-six questions.  The questions are both quantitative and qualitive, with the predominant 

format being a quantitative question followed by a qualitative component so that the participant 

may expound further on details the quantitative question could not obtain.  There is a mixture of 

“select all that apply” and “select only one answer” questions, the “select all that apply” 

questions being so that the participant is not limited in providing their best answer and the best 

data for the research.  Explicit instructions are provided at the beginning of the questionnaire as 

well as within each individual question.  The questions are also all optional, allowing the 
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participant to end the survey at any time.  It also allows them to answer truthfully for the 

questions that they can and skip over the questions they cannot.  A time estimation of twenty 

minutes is provided to the participants so that they know the time commitment for the survey. 

The data collection tool was divided into two major sections, each pertaining to the two 

dominant types of regional anesthesia: peripheral anesthesia and neuraxial anesthesia.  Within 

these large sections, a series of questions were asked to obtain how the SRNA learned the 

knowledge content and the technical skills pertaining to each type of regional anesthesia.  

Demographic questions were asked at the end of the survey. 

The first question asked of the participant serves as the initial and primary sample sorter, 

diverting the SRNAs whose program does not have regional anesthesia instruction from those 

who do.  If the SRNA selects yes, then they will proceed to answer the rest of the questions in 

the survey.  If they answer no, then the survey ends and the SRNA is thanked for their 

participation. 

Peripheral anesthesia is the first major section of the data collection tool and the first sub-

section focuses on peripheral anesthesia knowledge content instruction and assessment.  

Questions two through eight asked the participant to specify how they learned the didactic 

content of peripheral anesthesia, how and if this knowledge was assessed, and how and if the 

participant learned the knowledge content of ultrasound use.  Each quantitative multiple-choice 

question was followed by an open-ended qualitative question wherein the participant was asked 

to expound on their quantitative answer.   

The peripheral anesthesia knowledge instruction and assessment series of questions was 

followed by another peripheral anesthesia sub-section: peripheral anesthesia skill instruction and 

assessment.  This second sub-section contained questions nine through fifteen and follows the 
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same pattern of quantitative question followed by an open-ended qualitative question.  The sub-

section began with asking the participant how they initially learned the technical skills required 

to perform peripheral anesthesia and then how and if their technical skills were assessed.  The 

sub-section also asked about ultrasound usage and if utilizing an ultrasound was a part of the 

peripheral anesthesia technical skill assessment.   

The third sub-section within peripheral anesthesia focused on the SRNA and their 

perceptions of their program’s peripheral anesthesia knowledge content and technical skill 

instruction.  Questions sixteen through twenty-one are in this sub-section.  Question sixteen 

specifically asked about their nurse anesthesia program’s knowledge content instruction, and if 

the SRNA felt prepared for clinical based on this instruction.  Question sixteen required a simple 

“yes” or “no” answer with question seventeen being the open-ended follow-up question wherein 

the SRNA can expound on the reasons for their question sixteen answer.  Question eighteen and 

nineteen were of the same format but specifically pertain to peripheral anesthesia technical skill 

training and the SRNA’s perception of their own preparedness based on their program’s 

technical training methods.  Question twenty and twenty-one further asked the SRNA to expound 

on their first experience peripheral anesthesia administration experience and how prepared they 

felt.  Both question twenty and twenty-one were open-ended.  

The second of the two larger sections in the data collection tool focuses on neuraxial 

anesthesia.  The sub-sections and general pattern of questions followed the same as the first 

major section, peripheral nerve anesthesia.   

The first sub-section is entitled “Neuraxial Anesthesia Knowledge: Instruction and 

Assessment” and quantitatively asked the participant how they learned the knowledge concepts 

of neuraxial anesthesia and how and if they were evaluated for that knowledge.  Each 
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quantitative multiple-choice question was followed by an open-ended question to allow for the 

respondent to provide more detail on their responses.  This section was made up of questions 

twenty-two through twenty-five. 

The second sub-section focused on neuraxial skill instruction and assessment, asking the 

participating SRNA how they learned the technical skills of neuraxial anesthesia and how and if 

those skills were assessed.  As above, each multiple-choice question was followed by an open-

ended question for further explanation of their quantitative answers.  These are questions twenty-

six through twenty-nine.  Question thirty through thirty-two pertained to ultrasound use and 

training as it relates to neuraxial anesthesia: if it was used during training and evaluation and if 

so, how.   

The third sub-section focused on the SRNA’s perceptions of their own knowledge and 

skill acquisition and if they felt prepared performing their first neuraxial anesthesia 

administration in clinical.  The sub-section contained questions thirty-three through thirty-eight, 

with question thirty-three and thirty-five specifically asking about the participants feeling of 

preparedness.  Each of those questions was followed by an open-ended qualitative question for 

the SRNA to elaborate on their simple answers.  Questions thirty-seven and thirty-eight were 

also open-ended questions and specifically asked the SRNA about their individual level of 

preparedness to perform their first neuraxial anesthetic in clinical and how, if possible, could 

they have been more prepared. 

The last section pertains to demographics.  Questions thirty-nine through forty-six asked 

the participant about their programs didactic and clinical organization, the type of degree the 

participant will earn at the end of their nurse anesthesia education, and how long they have been 

in clinical.  These questions assisted the researcher in dividing the data into different groups, 
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analyzing for patterns and possible insight in to why the SRNA could have felt the way they did.  

This section also asked about regional anesthesia clinical experiences and whether the SRNA has 

specific rotations dedicated to peripheral anesthesia (such as peripheral nerve blocks) or 

neuraxial anesthesia (such as obstetrical anesthesia).  Each of these multiple-choice questions 

was followed by an open-ended question wherein the participant had the opportunity to provide 

further detail about these rotations.  Questions forty-six was the final question in the survey and 

allowed the participant to provide any additional regional anesthesia instruction comments or 

information. 

 

Procedure 

 

 The process through which the designated sample population received the survey and 

how the data was collected will be discussed in this section.  The survey developed by the 

researcher was sent to the AANA Research Services and Assistance department through the 

AANA electronic survey order form and application (Appendix C).  By submitting this 

application to the AANA Research Services, the researcher had already acquired the approval 

and permission of the Georgetown University Institutional Review Board (IRB) (Appendix B) 

and the endorsement of Georgetown University nurse anesthesia program director, Dr. Ladan 

Eshkevari (Appendix F).  These forms are included in the application as well as a copy of the 

survey (Appendix E) and a cover letter to the survey (Appendix D). 

 After sending the required information to the AANA Research Services, the survey was 

translated into a digital format which was then emailed out to the three thousand randomly 

selected SRNAs from the AANA registered member database24.  The recipients of this emailed 
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survey were randomly selected using a computer-program which followed a uniform selection 

code, providing an equal likelihood of any SRNA member being selected24.  The data provided 

by these surveys was collected in an Excel format which was then sent to the researcher.  Within 

this Excel spreadsheet, there were no identifiers shown24.  Seven days prior to the survey 

deadline, the AANA Research Services sent a reminder email to all three thousand SRNAs 

originally notified, regardless if they had already taken the survey or not24.  This eliminates any 

possibility of the researcher knowing who has taken the survey and can control for bias. 

 For the survey, a cover letter (Appendix D) was designed from an IRB template to 

introduce the research, goals of the study, and the survey to the study’s participants.  Per federal 

regulations, the survey conducted for this study did not require informed consent documentation 

as the survey was completely anonymous, participants were all over the age of eighteen, the 

research posed no greater than minimal risk to participants, and no identifying information was 

collected25.  By completing and submitting the survey, the subject consented to participate in the 

study, and from the cover letter, were assured the anonymity of their answers.  How the data was 

utilized was explicitly explained, ensuring to the participants that only the researcher would have 

access to the collected data and no identifiers would be obtained from the participants.  

Participants were assured that the survey was completely voluntary and that they were able to 

stop answering the questions at any time.  The cover letter also explained that the survey was 

conducted through the AANA Research Services and they held no endorsement to the research 

and would also have no direct access to the data participants provided.  The researcher’s contact 

information was clearly marked as well as the contact information of the project’s faculty 

advisor, allowing participants to ask further questions should they desire. 
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Data Analysis 

  

Since this study takes a mixed methods approach, both quantitative and qualitative 

analysis were performed.  The quantitative analysis centered around finding associations 

between the quantitative data points through relative frequencies.  The qualitative analysis 

involved analyzing the open-response questions in the data collection survey, looking for 

patterns of words or phrases to derive larger categories in to which the responses were grouped.   

In order to answer the two research questions, the data needed to be analyzed in pieces as 

well as a whole. Certain parts of the survey yielded data pertaining to the first research question 

while other sections pertained to the second research question.  A data analysis map was created 

to explain the primary investigator’s process of examining the results and how a larger picture 

was created (Figure 1).  

Figure 1. Data Analysis Map to Answer the Guiding Research Questions 
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Associations through relative frequencies were found by analyzing three key questions (if 

the SRNA felt prepared after the knowledge content instruction and technical skill training 

provided by the individual nurse anesthesia program, each asked for peripheral anesthesia and 

neuraxial anesthesia) against specific questions asking how the SRNA received the knowledge 

content or technical skill training.  The simple associations developed from the relative 

frequencies were also supported by the patterns and findings of the qualitative data.  The 

demographic questions were explored through descriptive analysis and associated with the 

quantitative and qualitative data through individual associations and relative frequencies.   

 

Protection of Human Rights 

 

 The survey tool developed by the researcher maintained the privacy and protection of all 

participants choosing to engage in this study.  This was done through upholding the expectations 

set by Georgetown University’s Institutional Review Board (IRB) and the researcher seeking 

every opportunity to provide confidentiality and security to the study’s participants. 

Permission to distribute this survey was obtained from Georgetown University’s IRB 

(Appendix B).  The researcher submitted an application, which contained the completed 

Collaborative Institutional Training Initiative (CITI) Social and Behavioral Research 

Investigators and Key Personnel curriculum certificate.  This training is specific to the protection 

of human subjects and is required by the IRB to completed by all who’s research has human 

involvement.  Also, approval for the developed survey was given by the AANA Research 

department after the researcher provided a cover letter (Appendix D) and a completed copy of 

the AANA survey services order form (Appendix C).   
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The survey itself was preceded by a cover letter which introduced the study to the 

participant (Appendix D).  The letter outlined the strategies the researcher would take to 

maintain confidentiality and privacy of the participant in collaboration with the AANA Research 

Services and Assistance department who was responsible for the dissemination of the survey.  

The AANA Research Services and Assistance department obtained SRNA’s email addresses 

from a secure AANA membership database.  The emails were never shared with any outside 

party, including the researcher.  The letter also stated that the results collected from the survey 

would be formatted into an Excel spreadsheet through the AANA Research Services with no 

attributing email addresses or numeric labels.  Thus, no identifiers were ever attributed to 

participants, ensuring confidentiality.   All data collected would be seen by only the researcher 

and all information was maintained on a single hard drive encrypted with a single sign-on 

password known only to the researcher.  This computer was in a locked environment at all times, 

under the strict observation of the researcher.  After the study is completed, all data and results 

collected from the survey will be deleted. 
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CHAPTER IV: RESULTS 

  

This chapter aims to answer the two research questions from the data collected in the 

mixed-methods survey created by the researcher.  In order to answer the two research questions, 

the data collection tool needed to be analyzed in pieces as well as a whole. Certain parts of the 

survey yielded data pertaining to the first research question (“What are SRNA’s perceptions of 

knowledge acquisition with regional anesthesia using cadaveric versus non-cadaveric models?”), 

while other sections were geared toward the second research question (“What are SRNAs’ 

perceptions of skill acquisition with regional anesthesia using cadaveric versus non-cadaveric 

models?”).  Associations through relative frequencies were found by cross-analyzing certain 

questions and data, so as to create a whole picture of the SRNAs’ perceptions.  This is explained 

in further detail below.  The simple associations developed from these relative frequencies were 

also supported by the patterns and findings of the qualitative data analysis.  The combination of 

chi square tests of independence and qualitative analysis were ultimately used to answer the 

research question of whether cadaver versus non-cadaver instructional use affected preparedness 

for clinical practice. 

 

Sample 

 

 The data collection tool entitled “Student Registered Nurse Anesthetists’ (SRNAs’) 

Perceptions of Current Educational Methods for Regional Anesthesia” was distributed via the 

AANA Research Division on June 14th, 2019 and remained open to participants for a four-week 

period.  The survey was closed July 12th, 2019 and the data sent to the principle investigator on 
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July 16th, 2019.  Having selected the maximum number of recipients via the AANA Research 

Division Survey Services, 3,000 SRNAs named as Affiliate Members were selected at random to 

receive the research survey.  Due to some of these 3,000 Affiliate Members having chosen to 

“opt out” of receiving emails from the AANA, only 2,994 emails were actually distributed.  The 

survey had 273 visits. 

Of the 272 participants who responded “Yes” to the screening question “Is regional 

anesthesia a part of your nurse anesthesia education?”, only 197 participants went on to answer 

any other questions.  However, of the 197 who completed the survey, only 122 participants fully 

completed the survey including demographics.  One participant answered all questions in the 

subject areas of peripheral anesthesia and neuraxial anesthesia but not the demographics section, 

so n=123 for complete surveys of subjects.  For the demographics section, 70 people did not 

answer any questions, a significant portion of those were participants who stopped answering 

questions during the neuraxial anesthesia section of the questionnaire.  Thus, for demographics 

analysis, all 127 participants who answered the demographics section were examined.  Table 1 

shows this data.    
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Table 1. Characteristics of the Participants (n = 127) 
 n % 
Type of Program   

Front loaded 77 60.6 
Combined 46 36.2 
Other 4 3.1 

Degree   
MS 14 11.0 
MSN 39 30.7 
DNP 43 33.9 
DNAP 31 24.4 

Months in clinical   
Not started yet 13 10.2 
6 months or less 16 12.6 
7-12 months 24 18.9 
13-24 months  67 52.8 
25 or more months 7 5.5 

Clinical rotation dedicated to regional anesthesia 82 64.6 
Clinical rotation dedicated to obstetrical 
anesthesia 

102 80.3 

Note: 70 participants failed to answer the demographic section of the questionnaire 

 

First Research Question Results 

 

Peripheral Anesthesia Knowledge Acquisition Quantitative Analysis 

 

 The first research question for this project seeks to understand SRNAs’ perceptions of 

their own knowledge acquisition for regional anesthesia utilizing either cadavers or non-

cadaveric methods as the learning tool.  In order to collect clear and specific data that wholly 

answered the research question, “regional anesthesia” was divided into its two main branches of 

peripheral anesthesia and neuraxial anesthesia in the data collection tool (as explained in Chapter 

3).  For each of these two main sections, the participant answered how they learned the 

knowledge content necessary for either peripheral or neuraxial anesthesia and how this 

knowledge was assessed.  This first section will focus on peripheral anesthesia (also described as 
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peripheral nerve blocks in the data) quantitative data.   Table 2 shows a breakdown of the data 

collected about the participants how they learned the concepts and knowledge content pertaining 

to peripheral anesthesia and if/how they were tested on such knowledge. 

Table 2. Knowledge of Peripheral Anesthesia (n = 197) 
 n %a 

Learned Content By:   
Traditional lecture with an instructor 185 93.9 
Instructional video 69 35.0 
Demonstration on a training assistant/mannequin/ 
cadaver 

114 57.9 

Self-taught 37 18.8 
Other 18 9.1 
No instruction on peripheral anesthesia 1 0.5 

Type of Evaluation   
Written exam 176 89.3 
Oral exam 34 17.3 
Other 42 21.3 
No evaluation 9 4.6 

aPercentages may add to more than 100% because multiple responses were allowed 
 

The majority of the participants learned peripheral anesthesia in the form of a traditional 

lecture (93.9%) or via a demonstration on a training assistant/mannequin/cadaver (57.9%).   

Within the peripheral anesthesia section of the survey, the SRNAs were asked if their 

didactic instruction included concepts of ultrasound use.  171 participants (86.8%) said that they 

had some form of ultrasound education and instruction.  Table 3 further explores this 

information. 

Table 3. Knowledge of Ultrasound (n = 171) 
 n %a 

Learned Content By:   
Traditional lecture with an instructor 149 87.1 
Instructional video 60 35.1 
Demonstration on a training assistant/mannequin/ 
cadaver 

129 75.4 

Self-taught 24 14.0 
Other 9 5.3 
No instruction on peripheral anesthesia 1 0.6 

aPercentages may add to more than 100% because multiple responses were allowed 
 



 33 

Question 16 of the survey asks, “Do you believe your program’s knowledge content 

instruction prepared you for performing peripheral anesthesia in clinical practice?” and of the 

197 participants who answered the peripheral anesthesia section of the questionnaire, about half 

(49.7%) stated their program’s knowledge content instruction prepared them to perform 

peripheral anesthesia in clinical practice while 24.4% of the participants stated that it did not.  

However, nearly a third, 27.4% of the participants, did not answer question 16 of the survey at 

all.  The quantitative value and significance could not be determined.  

 

Peripheral Anesthesia Knowledge Acquisition Qualitative Analysis 

 

Question 16 was further evaluated through a qualitative, open-ended question 17, asking 

the SRNA to “expand and comment” on the reasons for their response to the previous question.  

For this open-ended question, 96 participants provided open-ended answers detailing whether or 

not they felt prepared to administer peripheral anesthesia in a clinical setting based on how they 

learned the knowledge content.  A qualitative analysis on the data, comparing the answers 

provided in question 17 to how the participants’ answers in the previous open-ended questions, 

that evaluated the instructional methods utilized for peripheral anesthesia instruction; and 

evaluation of the knowledge gained through this instruction (questions 3 and 5, respectively).  

The methods of instruction and evaluation were analyzed to a greater degree through the open-

ended questions to generate bigger and inclusive themes most commonly found throughout the 

data.  By doing this comparison of several answers for each participant, specific information was 

garnered about exactly how the SRNA learned peripheral anesthesia and the hundreds of 
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different methods of instruction were condensed to six common themes.  This information is 

shown in Table 4.  

Table 4. Peripheral Anesthesia Knowledge Acquisition Qualitative Analysis (n = 96) 
 Prepared for Clinical Practice Prepared for Clinical Practice 
Common Methods of Instruction  Yes (n=56) (%a) No (n=40) (%a) 
   Non-Cadaver (1 Method of Instruction) 19.6 35 
   Non-Cadaver (Multiple Methods of   
       Instruction) 

80.4 60 

   Cadavers  23.2 2.5 
   Formal Evaluation (Oral or Written  
       Exam) 

94.6 97.5 

   Demonstration/Simulation Evaluation 28.6 7.5 
   Self-Taught 8.9 45 

aPercentages may add to more than 100% because multiple responses were allowed 
 

 The chart above describes the most common methods of instructions within the fraction 

of each population (“Yes” they felt prepared by their didactic training to perform in a clinical 

setting or “No” they did not), the “Yes” and “No” answer generated from question 16.  

Regardless of the perceived preparedness for clinical practice, the majority of students (97.9%), 

had a non-cadaveric method of instruction while 14 SRNAs (14.6%) had some form of cadaveric 

models in their education regarding peripheral anesthesia knowledge instruction.   

Of note, survey respondents who did not feel prepared for clinicals, 45% (n=18) included 

“self-taught” in their answer.  Of those claiming “self-taught” as a method of instruction, there 

was a generalized negative tone on the open-ended answers provided.  One participant stated, 

“YouTube is a poor substitute for classroom instruction”.  Another states, “There was no 

instruction provided by our program but the expectation was to know many of the blocks before 

getting to clinical. The expectation was to teach yourself.”  Both of these participants were 

among the population who said they were not prepared to enter the clinical setting after receiving 

peripheral anesthesia didactic instruction.  
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 Also, of those SRNAs who answered “No” to feeling didactically prepared, only 2.5% 

had training involving a cadaveric model.  Conversely, of those who answered “Yes” to feeling 

prepared, 23.2% had utilized a cadaveric instructional method.  Whether the students felt 

prepared or not in translating peripheral anesthesia didactic instruction into the clinical setting, 

they had a high response rate of having some form of formal evaluation (whether it be a written 

exam or an oral exam). 

 

Neuraxial Anesthesia Knowledge Acquisition Quantitative Analysis 

 

 Next, information pertaining to how the student learned the knowledge content for 

neuraxial anesthesia was organized and analyzed.  Table 5 below shows the quantitative data 

pertaining to how the SRNAs learned the knowledge content of regional anesthesia and if/how 

such knowledge was evaluated in their program. 

Table 5. Knowledge of Neuraxial Anesthesia (n = 129) 
 n %a 

Learned Content By:   
Traditional lecture with an instructor 122 94.6 
Instructional video 56 43.4 
Demonstration on a training assistant/mannequin/ 
cadaver 

101 78.3 

Self-taught 10 7.8 
Other 3 2.3 
No instruction on peripheral anesthesia 0 0.0 

Type of Evaluation   
Written exam 120 93.0 
Oral exam 27 20.9 
Other 22 17.1 
No evaluation 3 2.3 

aPercentages may add to more than 100% because multiple responses were allowed 
 

 The majority of the participants learned neuraxial anesthesia knowledge content through 

traditional lecture methodology (94.6%) and demonstration on a training 
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assistant/mannequin/cadaver (78.3%).  This is similar to the answers provided for peripheral 

anesthesia, but it is noted that there is a greater fraction of students learning via a demonstration 

for neuraxial anesthesia than peripheral (57.9% versus 78.3%) techniques.  It is also noted that 

while there was one participant who stated they had no didactic instruction for peripheral 

anesthesia, all participants had some form of neuraxial didactic instruction. 

 As with question 16, question 33 asked “Do you believe your program’s knowledge 

content instruction prepared you to independently perform neuraxial anesthesia in clinical 

practice?”, measuring if the SRNA perceived themselves to be prepared based on how they 

learned neuraxial anesthesia content.  Based on how they learned neuraxial anesthesia content, 

76.7% reported being prepared for clinical while 20.2% reported not feeling prepared.   

  

Neuraxial Anesthesia Knowledge Acquisition Qualitative Analysis 

 

The same qualitative analysis process was performed for question 33, comparing its 

answers to the opened-ended answers of how the SRNA learned neuraxial anesthesia content and 

how/if they were evaluated (questions 23 and 25 respectively).  A total of 68 participants 

answered question 33, thus only those answers were analyzed.  Table 6 explores these common 

themes. 
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Table 6. Neuraxial Anesthesia Knowledge Acquisition Qualitative Analysis (n = 68) 
 Prepared for Clinical Practice Prepared for Clinical Practice 
Common Methods of Instruction  Yes (n=48) (%a) No (n=20) (%a) 
   Non-Cadaver (1 Method of Instruction) 8.3 25 
   Non-Cadaver (Multiple Methods of   
       Instruction) 

89.6 70 

   Cadavers  4.2 5 
   Formal Evaluation (Oral or Written  
       Exam) 

95.8 90 

   Demonstration/Simulation Evaluation 25 15 
   Self-Taught 8.3 10 

aPercentages may add to more than 100% because multiple responses were allowed 
 

 The chart above describes the most common methods of instructions, tied to whether the 

student felt prepared.  Of the 68 respondents, almost half, 48% felt prepared for clinical practice 

while 20% did not.  In examining the methods of instruction, almost all of the participants had a 

non-cadaveric method of instruction regardless of perceived preparedness, 97% of the total (66 

out of the 68 students).  

Of note, 6 total participants identified at least one of their methods of instruction as “self-

taught”, 4 of those SRNAs having responded “Yes” to feeling clinically prepared with the 

neuraxial knowledge content they had learned.  Also of note, 25% (5 of the 20 participants) who 

answered “No” to question 33 only had one method of instruction for learning neuraxial 

anesthesia.  And based on further analysis, the majority of those participants were taught through 

a traditional lecture (“PowerPoint” as stated by one participant).   

 Qualitative analysis of neuraxial anesthesia knowledge acquisition identified several 

themes.  First, a concern about the length of time between learning the content and actual 

application in clinical practice and second, a concern over only having a single lecture on the 

neuraxial content.  One participant stated that “one day was not enough” to learn all the content 

required to master neuraxial anesthesia knowledge.  Multiple participants spoke of learning the 
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content but not having a specific instance in clinical to practice this specialized anesthesia for 

months.  Others reported the desire to have more than a “perfunctory lecture”.   

 

Regional Anesthesia Knowledge Acquisition Results Summary 

 

 To answer the first research question of whether instructional methods utilizing cadavers 

versus non-cadaveric models affected preparedness for clinical practice, participants would have 

first needed to identify exactly how they were taught.  Due to the wording of the answers in the 

“Knowledge Acquisition” quantitative questions, this distinction could not be attained.  As seen 

in the survey, the multiple-choice options limited the participants ability to specify if the 

“demonstration on a training assistant/mannequin/cadaver” was on a cadaver or a non-cadaveric 

model.  Indeed, without the qualitative analysis, the answers to the first research question would 

not have been elucidated.   

 Thus, based on the open-ended answers regarding peripheral anesthesia knowledge 

acquisition, and the common themes generated in the qualitative analysis above, no significant 

difference of preparedness was found between those SRNAs using cadavers for training versus 

those who did not.  Of note, it was more common to find SRNAs training with cadavers for 

peripheral anesthesia knowledge than neuraxial anesthesia content instruction (14 students for 

peripheral anesthesia versus 3 students for neuraxial).   

 It is also of note that through the qualitative analysis, that there was a noticeable 

difference in those students’ answers who received a traditional lecture versus those who took an 

active part in their education.  Positive and more confident sentiments about neuraxial and 
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peripheral anesthesia instructional methods were stated by SRNAs when there was some kind of 

kinesthetic, student-centered component to the education. 

 

Second Research Question Results 

 

Peripheral Anesthesia Skill Acquisition Quantitative Analysis 

 

 Both peripheral and neuraxial anesthesia require a unique set of skills that are specific to 

their administration.  The second research question centered on the SRNAs’ perceptions of their 

own acquisition of such skills, and whether their program’s methods of instruction were 

successful in preparing them for the clinical setting.   

 Within the peripheral anesthesia section of the survey, the participant was asked about 

their peripheral anesthesia skill instruction and assessment.  The results of these questions are 

listed in Table 7 below.  The same 197 participants’ responses that were analyzed for peripheral 

anesthesia knowledge acquisition were analyzed here for peripheral anesthesia skill acquisition. 

Table 7. Peripheral Anesthesia Skill (n = 197) 
 n %a 

Learned Technical Skill:   
Non-cadaveric model 97 49.2 
Non-cadaveric animal specimen 8 4.1 
Cadaver 22 11.2 
Other 30 15.2 
No instruction 41 20.8 

Type of Evaluation   
Practical exam 58 29.4 
Oral exam 17 8.6 
Other 30 15.2 
No evaluation 79 40.1 

Practiced with:   
Ultrasound 143 72.6 
Nerve stimulator 49 24.9 
Neither 16 8.1 

aPercentages may add to more than 100% because multiple responses were allowed 
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About half of the participants (49.2%) learned the technical skills pertaining to peripheral 

anesthesia on a non-cadaveric model (typically a mannequin or a Phantom model).  Of note, only 

11.2% learned these skills on a cadaver, with 15.2% selecting “Other” as their answers.  Using 

qualitative analysis to further examine the “other category”, it was found that SRNAs often 

utilized each other to practice the skill of identifying nerve complexes under ultrasound.  It is 

also noteworthy that 20.8% had no peripheral anesthesia skill instruction at all and 40.1% had no 

form of evaluation. 

 Table 7 includes information about equipment use during training is shown.  The 

majority, 72.6% reported utilizing an ultrasound while practicing their peripheral anesthesia 

skills, while a small minority of the students, 8.1% stated they used nothing to enhance their 

training.  This information is tied to earlier data reported about ultrasound knowledge 

acquisition, with 86.8% participants stating they learned the knowledge content of ultrasound 

use, but only 72.6% of those participants utilized the ultrasound when practicing their peripheral 

anesthesia skills. 

 In evaluation of students’ perception of preparedness to administer regional anesthesia to 

a patient in clinical practice, about a third, 38.6% reported that their program adequately 

prepared them while another third 34% did not feel adequately prepared, and close to a third of 

the participants, 27.4%, did not answer this question.  Since nearly a third of the participants for 

this “n” did not answer the question, the quantitative significance could not be determined.      
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Peripheral Anesthesia Skill Acquisition Qualitative Analysis 

 

A qualitative analysis was conducted on those open-ended questions pertaining to how 

the student learned peripheral anesthesia and if they felt prepared.  From the analysis, 5 common 

themes were found in the instructional methods for peripheral anesthesia skills.  82 participants 

answered question 19, thus only these answers were included in the qualitative analysis.  This 

information is provided in Table 8 below.  

Table 8. Peripheral Anesthesia Skill Acquisition Qualitative Analysis (n = 82) 
 Prepared for Clinical Practice Prepared for Clinical Practice 
Common Methods of Instruction  Yes (n=38) (%a) No (n=44) (%a) 
Non-Cadaveric Model 68.4 45.5 
Ultrasound Image Identification on Live 
Assistants 

31.6 36.4 

Ultrasound Image Identification with 
Accompanying Needle Guidance  

71.1 43.2 

Cadaveric Models 23.7 13.6 
Practical Evaluation 44.7 22.7 
No Technical Skill Instruction 23.7 47.7 

aPercentages may add to more than 100% because multiple responses were allowed 
 

 When analyzing the open-ended responses provided by the SRNAs and generating the 

most common methods of technical skill instruction, the simple categories of “non-cadaveric 

model training” versus “cadaveric model training” were too generalized and more specific 

categories.  These specific categories were created from the most common themes found in the 

open-ended answers.  It was noted through the answers provided to questions 10, 12, and 19 that 

the methods used for instruction varied from just having scanned fellow classmates for 

ultrasound image identification practice, to utilizing cadavers to practice needle-driving and 

guidance under ultrasound.  The wide range of methods warranted the generation of several 

different categories of teaching methods as shown in the chart above.   
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Unlike the previous qualitative analysis for peripheral and neuraxial anesthesia 

knowledge acquisition, more than half of participants, 53.6%, stated that they did not feel 

prepared by their program’s training to perform peripheral anesthesia (peripheral nerve blocks) 

in a clinical setting.  This large percentage of students feeling unprepared can be attributed to 

almost half, 47.7%, who had stated that they had not received peripheral anesthesia technical 

skill training prior to clinical practice.  

The answers provided to the open-ended questions contained negative sentiments with 

statements such as, “there was little time or resources for practical training” and “While using 

human subjects was helpful in finding anatomical landmarks, it did not prepare you for needle 

insertion and how to learn how to properly manipulate the needle.”   

Conversely, of those participants in the qualitative analysis felt prepared by their 

technical peripheral anesthesia training, the majority, 71.1% stated they had practiced needle 

driving (manipulation) under ultrasound guidance.  Comparatively, 43.2% of participants who 

responded that they did not feel prepared, had trained using the same method.  Needle 

manipulation or lack thereof in training was a common sentiment within the open-ended answers 

provided by participants. 

 

Neuraxial Anesthesia Skill Acquisition Quantitative Analysis 

 

 Finally, participants were asked about learning the specific skills required to administer 

neuraxial anesthesia, whether they were evaluated, and the method used to evaluate skill 

acquisition. The SRNAs’ answers are listed in Table 9 below.  
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Table 9. Neuraxial Anesthesia Skill (n = 127) 
 n %a 

Learned Technical Skill:   
Non-cadaveric model 115 90.6 
Non-cadaveric animal specimen 3 2.4 
Cadaver 14 11.0 
Other 5 3.9 
No instruction 10 7.9 

Type of Evaluation   
Practical exam 67 52.8 
Oral exam 20 15.7 
Other 27 21.3 
No evaluation 41 32.3 

Practiced with ultrasound 39 31.0 
Ultrasound was part of skills assessment 35 27.8 

aPercentages may add to more than 100% because multiple responses were allowed 
Note: only 127 participants answered questions about neuraxial skill training 
 

Again, the majority of respondents, 90.6%, reported using a non-cadaveric method of 

instruction (typically a silicone mannequin “back” that mimicked a spine) to learn neuraxial 

anesthesia skills while a small minority, 11% reported using a cadaver.  Additionally, about a 

third, 32%, of survey respondents reported having no formal neuraxial anesthesia skills 

instruction. 

In examining neuraxial skill evaluation, about a quarter of the participants, 21.3%, 

selected “other”.  Through qualitative analysis, the majority of the “other” responses pertained to 

a “skills check-off” wherein the student had to perform a “return-demonstration” of the 

techniques.  

 Table 9 provides data regarding the students’ utilization of technology while training for 

neuraxial anesthesia administrations.  A third reported using an ultrasound while training for 

both neuraxial anesthesia administration and evaluation, 31% and 27.8% respectively.    

 An analysis was performed on whether the participants were ready to administer 

neuraxial anesthesia in a clinical setting based on how they were prepared.   Overall, of the 129 
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who answered questions about neuraxial anesthesia, the majority, 58.1%, reported that the 

technical skills instruction prepared them for clinical practice, while 39.5% said it had not.   

 

Neuraxial Anesthesia Skill Acquisition Qualitative Analysis 

 

Again, the qualitative analysis was conducted examining how the SRNAs learned 

technical skills for neuraxial anesthesia administration and if/how such skills were evaluated.  

Common themes were again generated based on specific qualitative answers provided.  A total 

of 60 respondents provided answers, the results are listed in Table 10.   

Table 10. Neuraxial Anesthesia Skill Acquisition Qualitative Analysis (n = 60) 
 Prepared for Clinical Practice Prepared for Clinical Practice 
Common Methods of Instruction  Yes (n=23) (%a) No (n=37) (%a) 
Non-Cadaveric Model 100 89.2 
Cadaveric Model 13 16.2 
Skill Demonstration Evaluation  78.3 51.3 
No Technical Skill Instruction 0 8.1 

aPercentages may add to more than 100% because multiple responses were allowed 
  

Unlike peripheral anesthesia skill training, there were not a wide variety of methods used 

for neuraxial technical skill instruction, thus the broad categories of “non-cadaveric models” and 

“cadaveric models” was deemed adequate.  While the majority of students felt their neuraxial 

anesthesia skill training prepared them for clinical practice in the quantitative overall analysis, 

most of those who answered the open-ended questions stated that they did not feel prepared. 

 The majority of the students practiced their neuraxial training on non-cadaveric models 

93.3% (Table 10).  From the expanded answers provided in the open-ended questions, these non-

cadaveric models were commonly silicone backs made to mimic the spinal column structures, 

often containing a fluid to represent cerebral spinal fluid.  There was again, only a small 

percentage of students who practiced neuraxial skills on cadavers, 15%.    
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One common theme found from analysis of the qualitative data was that the use of a 

“return demonstration” was the main form of evaluation for neuraxial anesthesia administration 

skills.  Most of the students felt that they were prepared for the clinical setting, 78.3%, after 

having undergone such an evaluation as opposed to the 51.3% who did not feel prepared and had 

no form of evaluation.   

 Further qualitative analysis found students’ reporting a common desire for “more time in 

the [simulation] lab” and “not having enough time practicing” their neuraxial anesthesia skills, 

potentially contributing to their perceptions of unpreparedness in the clinical setting.  Overall, 

the qualitative analysis for neuraxial anesthesia skill instruction yielded a high rate of desire for 

more practice prior to clinical and lack of confidence in their individual skills.  

 

Regional Anesthesia Skill Acquisition Results Summary 

 

 To answer the research question of whether using cadaveric models versus non-cadaveric 

models affected preparedness for clinical practice, a chi-square test of independence was used for 

questions 18 and 35 of the survey.   

Question 18 asked “Do you believe that your peripheral anesthesia technical skills 

training prepared you to administer regional anesthesia to a patient in clinical?” and of the 

participants who utilized a cadaver for peripheral technical skill training, 60% stated they felt 

prepared while 40% did not.  Comparatively, of those students who did not utilize a cadaver for 

training, 52% stated they felt prepared while 48% did not.  There was no statistically significant 

difference in preparedness when utilizing a cadaver for peripheral skill training, x2(1) = 0.44, p = 

0.508. 
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The same chi-square test of independence was used for question 35 (“Do you believe that 

your neuraxial anesthesia technical skills training prepared you to independently administer 

regional anesthesia to a patient in clinical?”).  Of those who utilized a cadaver for neuraxial 

anesthesia skill training, 57.1% felt prepared.  And of those students who did not use a cadaver 

for instruction, 59.8% attested to being adequately prepared.  There was no statistically 

significant difference in preparedness when utilizing a cadaver for neuraxial skill training, x2(1) 

= 0.037, p = 0.847. 

 

Additional Findings 

 

 While the goal of this study was to answer the two research questions, the structure of the 

SRNAs’ nurse anesthesia program emerged as a theme.  Indeed, it was found that the structure of 

the nurse anesthesia program significantly (p=0.021) impacted the level of preparedness of the 

SRNAs to apply their regional anesthesia knowledge to clinical practice. 

 A chi-square test of independence was performed to examine the relationship between 

programs structure (didactically “front-loaded”; a “combined/combination” structure that has 

students going to clinical while still taking classes; and an “other” category) and student reported 

level of preparedness to perform regional anesthesia.  As shown in Table 1 above, 60.6% 

participants reported a “front-loaded” curriculum, 36.2% chose “combined”, and 3.1% selected 

“other”.  Note that of the 4 people who reported “other”, based on their descriptions provided, 3 

were recorded as “front-loaded” and 1 was recorded as “combined”.  

 There was a significant relationship between type of program and peripheral anesthesia 

knowledge content as preparation for clinical practice.  Those in “front-loaded” programs were 
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more likely to state that the knowledge content prepared them for clinical practice than those in 

“combined” programs (73.4% and 53.2%, respectively), x2(1) = 5.36, p = 0.021.   

Although program structure-type did not significantly affect how well-prepared students 

felt from their knowledge or technical skills training in peripheral or neuraxial anesthesia, there 

was a trend for more students in “front-loaded” programs than “combined” programs to say 

knowledge content and technical skills training prepared them for clinical practice (Figure 1).  It 

should be noted that over a third (36%) of all participants failed to provide information on the 

type of program, so these results should be interpreted with caution. 

 

 
Figure 2. Percentage Who Say Education Prepared Them for Clinical Practice by Program 

 

Summary 

 

 In summary, the quantitative analysis for the first and second research question yielded 

no significant differences in data regarding the SRNAs’ perception of knowledge and skill 

acquisition from using cadaveric versus non-cadaveric methods of instruction.  However, the 
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qualitative analysis produced a more specific information on the exact methods of instruction for 

both peripheral and neuraxial anesthesia knowledge content and skill.  While there was no 

significant difference between cadaveric methods and non-cadaveric methods of instruction by 

themselves in the qualitative analysis, it became apparent that students felt more prepared to 

enter the clinical setting when they had benefited from both models of instruction.  Furthermore, 

via the qualitative analysis, SRNAs had a more confident and positive perception of their 

individual knowledge and skill acquisition when they were an “active” participant in their 

learning.  This will be explored further in the Discussion.  
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CHAPTER V: DISCUSSION 

 

In this chapter, the primary investigator further examines the results, discussing the 

possible reasons for the conclusions as well as incorporating current literature that supports the 

speculations.  Each research question’s results are reviewed in depth, as well as an examination 

of the additional findings generated from the data.  This chapter will also address the 

implications of this research on SRNA regional anesthesia education and the recommendations 

for future research.  The limitations of this study, as well as possible solutions to these 

limitations, will also be addressed.  

 

Discussion of the First Research Question 

 

 To assist with the discussion, the first research question will be restated: “What are 

SRNAs’ perceptions of knowledge acquisition with regional anesthesia using cadaveric versus 

non-cadaveric models?”  For the quantitative analysis of peripheral anesthesia knowledge 

acquisition, due to nearly a third of the 197 participants (27.4%) not answering whether their 

didactic instruction prepared them for clinical, no statistical significance could be found to 

compare cadaveric versus non-cadaveric methods of instruction.  And for neuraxial knowledge 

acquisition, 76.7% reported feeling prepared by their neuraxial didactic instruction while 20.2% 

reported not feeling prepared.  Furthermore, a chi-square test of independence could not be 

performed because the variables of non-cadaveric and cadaveric had not been isolated in the 

multiple-choice answers; not allowing participants to differentiate on exactly how they learned 

the knowledge content for regional anesthesia. 
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 While no statistically significant results were generated from the quantitative data, it is 

important to note that a large portion of participants (76.7% for neuraxial anesthesia) and about 

half of the students (49.7%) for peripheral anesthesia stated they were adequately prepared for 

clinical practice by their regional anesthesia didactic instruction.  This general, positive 

sentiment of preparedness was further explored through the qualitative responses, where the data 

was categorized into non-cadaveric versus cadaveric methods of instruction.  Analysis of this 

data revealed that if the SRNA had access to a cadaver in the knowledge content instruction, they 

felt more prepared for clinical practice.     

 An important discussion point to be made for regional anesthesia knowledge acquisition 

is the reliability of the data gathered from the students.  Several factors more than likely affected 

the outcome of the data and thus skewed the results to appear one way.  For example, the lack of 

cadavers for training in nurse anesthesia education is an important consideration.  Cadavers are 

predominantly used in medical schools for anatomy labs or for specialized training for a specific 

skill26.  Especially for surgical residents, Thiel cadavers (or soft-embalmed cadavers) provide 

realistic soft-tissue touch and appearance and allow the student to learn surgical techniques in a 

safe environment with life-like instructional aids26.  Even if cadavers were a part of the nurse 

anesthesia program in an institution, there is a chance that they are not used for regional 

anesthesia training.  There is a lack of evidence of using cadavers for this type of training in most 

nurse anesthesia programs.   

Another factor that may have affected the results was that students failed to differentiate 

between their knowledge acquisition methods and skill acquisition methods.  Multiple times, 

open-ended answers contained information regarding utilization of a phantom model for needle 

manipulation under ultrasound practice within the knowledge acquisition section of the survey.  
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Utilizing a phantom model for training specifically focuses on the techniques needed for 

peripheral anesthesia administration, an aspect more closely related to skill acquisition rather 

than knowledge acquisition.  It is interesting that the students discussed the two concepts of 

knowledge acquisition and skill acquisition together, highlighting that while gaining the 

necessary knowledge to perform regional anesthesia, there must be some discussion of the skill 

in administration as well.  Incidentally, this was evidenced by the answers to the didactic 

instruction of ultrasound.  Utilizing an ultrasound and manipulating it to learn regional anesthesia 

is a skill – and from the answers provided (Table 3), the majority answered to its learning as a 

skill versus the knowledge of the ultrasound. 

 Throughout the quantitative and qualitative data, the majority of the students described 

various forms of evaluations pertaining to their regional anesthesia knowledge.  The evaluations 

ranged from written exams to oral exams.  However, there were a small minority of students that 

stated that they did not have any form of evaluation, 4.6% for peripheral anesthesia and 2.3% for 

neuraxial anesthesia.  Passing an exam, both written and oral, requires the student to understand 

the content on a deeper level, to have the ability to know the information so well they can 

manipulate it to answer the rigor of questions required of nurse anesthesia education.  

Evaluations more than likely affected the students’ perceived preparedness for clinical practice, 

arguing that while offering more work for both the student and the teacher, formative 

assessments are beneficial for any novice wishing to prepare themselves for clinical application.   

Studying for an exam also forces the student to review information more than once and 

more than likely through multiple methods (i.e., flashcards, speaking out loud, re-typing notes, 

etc.).  More than one method of instruction leads to a higher likelihood of feeling prepared.  This 

finding is supported by the majority, 80.4% of participants who stated they felt prepared by the 
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peripheral anesthesia didactic instruction when more than one method of instruction was 

implemented support (Table 4), with most (89.6%) of the participants feeling more prepared with 

utilization of multiple methods for their neuraxial didactic instruction. 

 Regardless of whether the student utilized a cadaver for training or not, one concept 

became clear from answering the first research question: a novice cannot master or manipulate 

new knowledge until they have studied the material through multiple methods or through 

numerous reviews.  It is a commonly accepted theory in education that a student retains and 

understands concepts and skills at a higher level (well enough to apply said knowledge to clinical 

scenarios) when the student’s learning experience contains “student-centered” teaching27.  A 

lecture-based learning method typically involves a “passive” receipt of knowledge by the 

student.  While this was the most common method of instruction for regional anesthesia from the 

survey results, it was noted that the second most frequent answer was “demonstration on a 

training assistant/mannequin/cadaver” for peripheral anesthesia, and “demonstration on a non-

cadaveric model” for neuraxial anesthesia.  The use of demonstrations or simulations, together 

with including the student as an active participant in their own learning leads to a higher 

likelihood of knowledge and skill retention27,28.  This finding was supported in a recent 

randomized control trial studying the effects of discussion-based learning29.  The researchers 

explored medical students’ knowledge retention and application, finding that retention of 

information not only depends on the learner but on the method of instruction.  As with the 

findings in this study, the researchers demonstrated that student-centered, discussion-based 

learning proved to be more effective in terms of preparing students for practical application29.   
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Discussion of the Second Research Question 

 

 Again, to assist with the discussion, the second research question is restated: “What are 

SRNAs’ perception of skill acquisition with regional anesthesia using cadaveric versus non-

cadaveric models?”  For the quantitative results answering the second research question of 

whether or not the use of a cadaver in the instructional methods made the SRNA feel more 

prepared for clinical practice, a chi-square test of independence was used.  For peripheral 

anesthesia skill acquisition, of those participants who utilized a cadaver for skill training, 60% 

reported feeling prepared.  And of those participants who utilized a non-cadaveric method of 

instruction for peripheral anesthesia skills, half (52%) stated they felt prepared.  Using these two 

data points for the chi-square test analysis, there was no statistically significant difference in 

preparedness between those utilizing a cadaver and those who did not, p=0.508.  Similarly, for 

neuraxial skill acquisition, 57.1% of those who had a cadaveric method of instruction felt 

prepared for clinical practice.  And of those students who did not use a cadaver for neuraxial skill 

training, 59.8% felt prepared.  Again, there was not a statistically significant difference found 

between using a cadaver for neuraxial skill training and not on perceived preparedness, p=0.847. 

 While there was no statistical difference between perceived preparedness and type of 

instructional method from the quantitative analysis, the qualitative analysis yielded interesting 

and more detailed insights as to why the instructional method may or may not have mattered.  

Through analysis of the open-ended questions, it was found that more than half of the 

participants (53.7% for peripheral anesthesia and 61.7% for neuraxial anesthesia) felt ill-

prepared for clinical practice by their regional anesthesia skill training.  This is in contrast of the 

knowledge acquisition results of perceived preparedness; with several possible rationales. 
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 The most consistent themes found in those students reporting not being prepared were 

lack of time, minimal resources, and no access to experts.  Interestingly, the data included 

students who had no regional anesthesia skill training at all, 47.7% for peripheral anesthesia skill 

instruction (Table 8) and 8.1% for neuraxial anesthesia skill training (Table 10).  No matter the 

student, if there was no skill training prior to clinical, there was very little chance of feeling 

prepared.  A lack of access to technology (ultrasounds, training mannequins, Phantom models, 

etc.) and the minimal amount of time allowed to learn the techniques also heavily hindered the 

students and affected their feelings of preparedness and level of mastery.   

 In order to achieve a level of mastery required for clinical application, the novice must 

partake in what Dr. Ericsson calls Deliberate Practice or repeatedly performing a new skill, with 

the goal of improvement for each turn of practice16.  The data in Table 8 supports this notion; 

indeed, there was a larger portion, 71.1% of participants who reported feeling prepared after 

having utilized “ultrasound image identification with accompanying needle guidance”.  This 

Deliberate Practice is even more effective when done in the presence of an expert who can 

provide immediate insight and criticisms to help the novice improve their skills16.  If the student 

had no access to lab space, experts, or the required technology, their perception of 

unpreparedness became more evident.  Deliberate Practice and involving the student in their own 

learning experience to achieve a higher level of understanding and skill mastery is supported by 

Dr. Benner’s educational research pertaining to active learning27.  Dr. Benner’s research 

regarding “student-centered” education and involving them in obtaining their own knowledge 

and skill makes the student achieve a level of mastery which can translate well into clinical 

practice27.  This decreases the likelihood of feeling unprepared for skill application prior to 

clinical practice. 
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 Another aspect possibly contributing to a student’s feeling of unpreparedness is the 

psychological barrier involved when administering regional anesthesia to a patient for the first 

time.  Being prepared enough to administer regional anesthesia, wherein the risks of harm to the 

patient are present, is vastly different from being prepared didactically with regional anesthesia 

knowledge content, where the requirement of the student in a non-clinical setting may only be to 

answer questions.  The kinesthetic action of performing a skill requires not only the assimilation 

of knowledge but hand-eye coordination, controlling one’s own emotions, and appearing calm 

and competent in front of the patient.  This fear of potentially causing harm adds to the feelings 

of unpreparedness, especially when coupled with a lack of time practicing, and no access to 

experts prior to clinical.  In clinical practice, where there is potential for more than minimal harm 

to the patient, even if fully prepared didactically and having thorough technical skill practice, 

anxiety about performing a skill cannot be completely eliminated. 

 Ultimately, there was no significant difference found between the use of a cadaver or 

non-cadaveric model in regional anesthesia skill training and feeling prepared for clinical 

practice.  Furthermore, the qualitative analysis found the majority of the students felt unprepared 

by their training.  If a student felt unprepared regardless of instructional method, then the data 

needed to be examined from a different perspective.  Organizing the data provided by those who 

were prepared for clinical practice created a focused analysis.  The conclusion generated by this 

analysis highlighted that cadavers may be the most useful training tool.  

 Examining Tables 7 and 8 for peripheral anesthesia skill instruction as well as Tables 9 

and 10 for neuraxial anesthesia skill instruction, very small percentages of the participants 

utilized cadavers in their skill training (less than 20% for all categories), potentially skewing the 

data.  Those students who used a cadaver for their regional anesthesia skill training had a higher 
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likelihood for feeling prepared for clinical practice, especially for peripheral anesthesia (Table 

8).  Numerous open-ended answers demonstrated that the students felt prepared for clinical 

practice after having practiced their skills on a cadaver, especially when accompanied by 

practicing needle manipulation under ultrasound guidance on the cadavers.  By utilizing cadavers 

for instruction, especially the soft-embalmed Thiel cadavers that maintain their soft-tissue 

integrity, the student combines the knowledge of anatomy with the hand-eye coordinating skills 

under realistic conditions30,31.  In a recent study, researchers compared the use of different types 

of cadavers (fresh embalmed, formalin, and Thiel cadavers) for ultrasound-guided regional 

anesthesia training, finding all cadavers offered a safe setting to practice these peripheral skills 

but the Thiel cadaver offered the most realistic conditions31.  The Thiel cadaver offered 

immediate tactile feedback to the student, allowing them to make their own judgements and 

needle manipulations, providing realistic but safe learning conditions31.  A 2016 study had 

similar findings, having done an experiment on Thiel cadavers and their ability to maintain soft-

tissue integrity after a long period of time and after multiple “sticks” by the students30.  The 

researchers found that a Thiel cadaver, if preserved correctly, maintained its soft tissue integrity 

and provided life-like images under ultrasound even after 28 weeks30.  Cadavers, offering the 

student to assimilate and integrate all their knowledge content and skills into one learning 

experience, may be the most effective method of instruction for regional anesthesia skills. 

 

Discussion of Additional Results 

 

In separate analysis of skill and knowledge acquisition comparing didactically front-

loaded nurse anesthesia programs to integrated nurse anesthesia programs, it was found that 
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students felt more prepared to apply their regional anesthesia knowledge in a clinical setting in a 

front-loaded program compared to an integrated nurse anesthesia program (p=0.021).  Integrated 

programs have an increased risk of exposing nurse anesthesia students to concepts and skills they 

had been didactically unprepared to encounter.  A front-loaded program, in which the students 

learn most of the anesthesia knowledge content prior to entering the clinical setting, better serves 

the students in that they are more prepared for clinical practice and thus will more likely be 

allowed to practice their novice skills and apply their new knowledge.    

 

Implications 

 

The results indicate regional anesthesia educational practices may need to be reexamined 

nationally.  Current instructional methods need to be closely evaluated so that they effectively 

create more prepared SRNAs.  The specific methods are used for didactic theory instruction 

versus those utilized for skill instruction will also need to be reevaluated.  The end goal is to 

provide the most effective teachings tools that yield the highest level of preparedness possible. 

As previously stated, “student-centered” instruction such as simulations, case-scenarios, 

discussion-based learning, and small-group discussions provide the learner with the greatest 

chance of understanding the knowledge content to the degree required for clinical application27,28.  

This is especially important in regional anesthesia as it requires not only an understanding of 

multiple concepts, but a mastery of a unique set of hands-on skills.  Therefore, regional 

anesthesia instruction needs to rely on a formal traditional lecture, as well as incorporate some 

form of “active” learning.  This active learning could be accomplished in a variety of methods as 

seen from the data collected in this study: the use of silicone-models to practice needle driving or 
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the practice of scanning standardized patients in order to identify nerve structures on the 

ultrasound.  And while cadavers are optimal for the integration of both knowledge and skill 

pertaining to regional anesthesia, several studies would argue that they are not necessary to 

achieve mastery of regional anesthesia skills.  Dr. Liu’s comparison of utilizing various low-

fidelity models for peripheral anesthesia skill instruction12 is one example of such research.  

Cadavers provide an option for students to learn the skills and knowledge required for 

regional anesthesia, but require specific facilities and personnel to handle and maintain them.  

This necessitates a cost-benefit analysis for institutions; cadavers are substantially more 

expensive than silicone models and since no evidence to date has been generated demonstrating 

their superiority as a regional anesthesia training technique, there is a lack of interest for nurse 

anesthesia programs to purchase and maintain them.  If an institution has access to cadavers, 

especially the soft-embalmed Thiel cadavers, they are typically part of a university that has a 

medical school.  Not all nurse anesthesia programs are positioned as such, thus the lack of access 

to cadaveric models.   

The amount of time dedicated to teaching regional anesthesia knowledge and skill may 

also need to be altered in some programs.  There were multiple students who provided survey 

answers stating that they were “self-taught” or that there was an inadequate amount of time to 

cover all the necessary information for regional anesthesia.  As stated, regional anesthesia 

instruction should require at least two different methods of active instruction; this could 

potentially take up more dedicated classroom time than previously allotted.  This may be 

difficult for some institutions to implement as the rigorous nurse anesthesia curriculum is already 

time-constrained. 
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As time and technology are valuable resources required to effectively teach regional 

anesthesia, so is the need for an expert instructor.  That SRNAs require multiple active methods 

of instruction, which include teaching both the knowledge and skills concepts, generate the need 

for an instructor that can provide all of these aspects.  Outside of the military, regional anesthesia 

is still a slowly emerging practice among CRNAs.  There is a limited number of persons 

available to instruct students, but as the practice grows, so hopefully will the availability of these 

experts. 

 

Future Research Recommendations 

 

Future recommendations for research are partly generated from limitations that arose 

from this study as well as from interesting data gathered in the survey.  Focusing on certain 

aspects of the study and further understanding the monetary implications of these instructional 

methods are among the few recommendations. 

This study covered a wide variety of information on regional anesthesia instruction, 

exploring not only how the student learned the different types of regional anesthesia, but if those 

methods prepared them.  There was also a comparison of utilizing cadavers versus non-cadaveric 

models for instruction, adding further difficulties to the study.  In the future, it would be a 

valuable study to focus on one aspect, such as the use of cadavers in peripheral anesthesia skill 

instruction or the use of cadavers in regional anesthesia knowledge instruction.  It also may be of 

benefit to conduct a solely qualitative analysis, generating more granular and specific data. 

Another future research recommendation is a cost-benefit analysis on the use of cadavers 

in regional anesthesia training.  There are multiple types of cadavers utilized for training; the 
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traditional formaldehyde cadavers and fresh frozen cadavers are significantly different from the 

Thiel cadavers and require a unique method of care.  The study could examine the benefits of 

each type of cadaver and weigh the benefits against the cost to purchase, maintain, and employ 

the specific personnel (i.e., all associated costs to have a cadaver and lab).  A cost-benefit 

analysis done concurrently with the qualitative evaluation of their effectiveness as a teaching tool 

could potentially yield data that would direct nurse anesthesia regional education models. 

Another research recommendation generated from this study would be to evaluate the 

acquisition of clinical skills in an integrated nurse anesthesia program versus an academically 

“front-loaded” program.  The additional findings from this study showed that students generally 

felt more prepared for clinical practice in a “front-loaded” didactic program than those of an 

integrated program.  A focused study on this trend may yield data that could affect programs’ 

overall curricula.   

 

Limitations 

 

This study was, in general, limited by the broadness of its topics and the amount of 

information it generated.  The biggest limitation noted in this study was the lack of focus on one 

specific area of regional anesthesia.  It would have been more prudent to split this study into two 

components of peripheral and neuraxial anesthesia and conducted surveys for each individually.  

This leads to the other significant limitation: the survey being somewhat lengthy.  The number of 

questions limited the amount and quality of responses, leading to non-specific data collected.   

Another limitation to this study was the small sample size, where the “n” was not met for 

the quantitative answers to create generalizable and congruent data. 
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One limitation that has already been discussed multiple times but assuredly affected the 

validity of the data gathered, was the lack of cadavers used for instruction in nurse anesthesia 

education.  Since few students utilize cadavers in their programs, no significant comparison 

could be made on whether they made a tangible impact on regional anesthesia training.  

 

Conclusion 

 

SRNAs must become proficient in their regional anesthesia skills and knowledge during 

their training as it is a valued and useful anesthetic technique, providing superior pain 

management and, in some circumstances, an alternative to general anesthesia.  This research 

examined SRNAs’ perceptions of their own skill and knowledge acquisition as it related to 

varying types of regional anesthesia instruction and if they felt prepared clinically.  The 

conclusions drawn from the data gathered suggest that in order for SRNAs to obtain the most 

from their education, they must play an active role in their learning and advocate for integrative 

and student-centered education.  Another conclusion drawn from this research is that utilization 

of cadavers in regional anesthesia training is poorly understood.  Cadavers objectively provide 

students with an optimal learning environment and conditions but because their use is in regional 

anesthesia education is uncommon, no definitive evidence about their superiority as a training 

tool can be created.  This research also provided direction to nurse anesthesia instructors and 

programs, emphasizing that the best methods for regional anesthesia may not be the traditional 

method of lecture typically used.  As well, nurse anesthesia programs may alter their education 

to offer front-loaded didactic curricula to support their students and better prepare them for 

clinical practice.  Regional anesthesia has become an important topic in nurse anesthesia 
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education and producing effective and safe regional anesthesia practitioners has become 

increasingly important.  Addressing all the conclusions drawn from this data, nurse anesthesia 

educational programs may be able to create and implement effective methods of instruction. 
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APPENDIX A 
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APPENDIX C 
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APPENDIX D 
Cover Letter for Survey 

 
Subject: You are invited to participant in a research survey called, “SRNAs’ Perceptions of 
Current Educational Methods for Regional Anesthesia” 
 
Dear SRNAs:  
You are invited to participate in a research study titled “SRNAs’ Perceptions of Current 
Educational Methods for Regional Anesthesia”. This study is being conducted by Hannah 
Burzumato, doctoral student of the Georgetown University Nurse Anesthesia Program for the 
purpose of comparing student registered nurse anesthetists’ self-perception of skill and 
knowledge acquisition in programs utilizing various methods of regional anesthesia instruction.  
The results of this survey will be analyzed within a scholarly doctoral project to attempt to 
answer the research questions.  
Participation in this study is entirely voluntary at all times. You can choose not to participate at 
all or to leave the study at any time. Regardless of your decision, there will be no effect on your 
relationship with the researcher or any other consequences. 
You are being asked to take part in this study because you are currently enrolled as a student 
registered nurse anesthetist and because you play an important role in the future of nurse 
anesthesia education.  Your perceptions and opinions on the current instructional methods of 
regional anesthesia can help dictate how this rapidly growing field of anesthesia will be taught to 
future student registered nurse anesthetists.  
If you agree to participate, you will be asked to fill out one survey about your personal 
experiences while learning regional anesthesia and how the different learning methods helped 
you prepare for administering regional anesthesia in the clinical setting.  This survey should take 
around twenty minutes to complete.  The survey will be collected through the American 
Association of Nurse Anesthetists (AANA) Research Services department immediately upon 
completion.  Note: This invitation does not imply any endorsement of the survey research and/or 
its findings by the AANA. The survey contents and findings are the sole responsibility of the 
individual conducting the survey. 

All of your responses to this survey will remain anonymous and cannot be linked to you in any 
way. No identifying information about you will be collected at any point during the study.  Once 
you submit your completed survey, there will be no way to withdraw your responses from the 
study because the survey contains no identifying information. 

Study data will be kept in digital format in the form of an Excel spreadsheet.  Access to this 
Excel data will be protected by the researcher on a secure hard drive.  
There are no risks associated with this study. While you will not experience any direct benefits 
from participation, information collected in this study may benefit other student registered nurse 
anesthetists in the future. 
If you have any questions regarding the survey or this research project in general, please contact 
the principal investigator, Hannah Burzumato, at hhb27@georgetown.edu or her faculty advisor, 
Dr. Ladan Eshkevari, at eshkevl@georgetown.edu.  If you have any questions about your rights 
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as a research participant, please contact the Georgetown University IRB at (202) 687-1506 or 
irboard@georgetown.edu. 
By completing and submitting this survey, you are indicating your consent to participate in this 
study.  Your participation is appreciated!  
 
Hannah Burzumato SRNA, Doctorate of Nurse Anesthesia Program, Georgetown University  
Advisor Dr. Ladan Eshkevari, PhD, CRNA, FAAN, Georgetown University 
 
Please click on the survey link and provide us with your feedback no later than June 30, 2019: 
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APPENDIX E 
Data Collection Tool 

Student Registered Nurse Anesthetists’ (SRNAs’) Perceptions of  
Current Educational Methods for Regional Anesthesia 

 
The following questions are designed to gain a further understanding of the Student 

Registered Nurse Anesthetists’ (SRNA’s) perceptions of the current teaching methods used for 
regional anesthesia instruction and the effectiveness of those methods.  For the purposes of this 
study, regional anesthesia is divided into its two major concepts: peripheral anesthesia 
(peripheral nerve blocks) and neuraxial anesthesia (epidurals, spinals, and combined spinal-
epidurals).  For each major concept, there are corresponding questions pertaining to how the 
student learned the concepts and technical skills required for each topic.   

For each question, please select all answers that apply (unless otherwise specified).  If 
your answer is not included in those provided, please select “Other” and specify.  Some 
questions may elicit a “free” (open-ended) response; you are welcome to provide as detailed a 
response as you choose.  This survey will take the participant approximately twenty minutes to 
complete. Thank you! 
 

1. Is regional anesthesia (neuraxial anesthesia or peripheral anesthesia) a part of your nurse 
anesthesia education?  If yes, proceed to Question 2, if no, this is the end of your survey. 
Please select only one answer.  

a. Yes 
b. No 

 
PERIPHERAL ANESTHESIA (PERIPHERAL NERVE BLOCKS) 
Peripheral Anesthesia Knowledge: Instruction and Assessment 
 

2. How did you initially learn the knowledge content of peripheral anesthesia (peripheral 
nerve blocks)?  This includes the anatomy, physiology, and pharmacology pertaining to 
peripheral anesthesia.  Please select all that apply. 

a. Traditional lecture with an instructor 
b. Instructional video 
c. Demonstration on a training assistant/mannequin/cadaver 
d. Self-taught 
e. No instruction on peripheral anesthesia 
f. Other  

i. Please specify:  
 

3. Please expand on Question 2 and comment about how you initially learned the 
knowledge content of peripheral anesthesia.  

 
4. What type of evaluation did you have to assess your peripheral anesthesia knowledge? 

Please select all that apply. 
a. Written exam 
b. Oral exam 
c. No evaluation 
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d. Other 
i. Please specify: 

 
5. Please expand on Question 4 and comment about your knowledge assessment for 

peripheral anesthesia. 
 

6. During your initial instruction of peripheral anesthesia knowledge content, did you learn 
the concepts of ultrasound use?  Please select only one answer.  

a. Yes 
b. No 

 
7. How did you initially learn the knowledge content of ultrasound use?  This includes 

identifying anatomy under the ultrasound, the use of different settings and probes, correct 
physical manipulation of the probe, etc. Please select all that apply. 

a. Traditional lecture with an instructor 
b. Instructional video 
c. Demonstration on a training assistant/mannequin/cadaver 
d. Self-taught 
e. No instruction on ultrasound use 
f. Other  

i. Please specify: 
 

8. Please expand on Question 7 and comment on your program’s instruction on ultrasound 
use. 

 
Peripheral Anesthesia Skill: Instruction and Assessment 
 

9. How did you initially learn the technical skills of performing peripheral anesthesia 
(peripheral nerve blocks) prior to performing peripheral anesthesia in a clinical setting? 
Please select all that apply. 

a. On a non-cadaveric model (a model made of plastic/silicone, a Phantom training 
model, etc.) 

b. On a non-cadaveric animal specimen 
c. On a cadaver 
d. No technical skill instruction prior to the clinical setting 
e. Other 

i. Please specify: 
 

10. Please expand on Question 9 and comment on how you initially learned the technical 
skills of performing peripheral anesthesia. 
 

11. How were your peripheral anesthesia technical skills (performing peripheral anesthesia) 
assessed? Please select all that apply. 

a. Practical exam 
b. Oral exam 
c. No evaluation 
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d. Other 
i. Please specify: 

 
12. Please expand on Question 11 and comment on your peripheral anesthesia technical skills 

assessment. 
 

13. During your technical skills training for performing peripheral anesthesia, did you 
practice with an ultrasound or nerve stimulator? Please select all that apply. 

a. Ultrasound 
b. Nerve stimulator 
c. Neither 

 
14.  Were ultrasound skills (probe placement, needle “driving”, identification of anatomical 

structures, etc.) a part of your peripheral anesthesia skills assessment?  Please select only 
one answer. 

a. Yes 
b. No 

 
15. Please comment on your program’s use of ultrasound with peripheral anesthesia technical 

skill training. 
 
Student Registered Nurse Anesthetist Perceptions on Peripheral Anesthesia Instruction  
 

16. Do you believe your program’s knowledge content instruction prepared you for 
performing peripheral anesthesia in clinical practice?  Please select only one answer. 

a. Yes 
b. No 

 
17. Please expand and comment on the reason(s) for your response to Question 16.  

 
18. Do you believe that your peripheral anesthesia technical skills training prepared you to 

administer regional anesthesia to a patient in clinical?  Please select only one answer. 
a. Yes 
b. No 

 
19. Please expand and comment on the reason(s) for your response to Question 18. 

 
20. Please describe your level of preparedness when you performed your first peripheral 

anesthesia administration. 
 

21. Please suggest what would have helped or improved your preparedness to administer 
your first peripheral anesthesia to a patient. 

 
NEURAXIAL ANESTHESIA (EPIDURALS, SPINALS, AND  
COMBINED SPINAL-EPIDURALS) 
Neuraxial Anesthesia Knowledge: Instruction and Assessment 
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22. How did you initially learn the knowledge content of neuraxial anesthesia (epidurals, 

spinals, and combined spinal-epidurals)?  This includes the anatomy, physiology, and 
pharmacology pertaining to neuraxial anesthesia. Please select all that apply. 

a. Traditional lecture with an instructor 
b. Instructional video 
c. Demonstration on a training assistant/mannequin/cadaver 
d. Self-taught 
e. No instruction on peripheral anesthesia 
f. Other  

i. Please specify:  
 

23. Please expand on Question 22 and comment about how you initially learned the 
knowledge content of neuraxial anesthesia.  

 
24. What type of evaluation did you have to assess your neuraxial anesthesia knowledge? 

Please select all that apply. 
a. Written exam 
b. Oral exam 
c. No evaluation 
d. Other 

i. Please specify: 
 

25. Please expand on Question 24 and comment about your knowledge assessment for 
neuraxial anesthesia. 

 
Neuraxial Anesthesia Skill: Instruction and Assessment 
 

26. How did you initially learn the technical skills of performing neuraxial anesthesia 
(epidurals, spinals, and combined spinal-epidurals) prior to performing neuraxial 
anesthesia in a clinical setting? Please select all that apply. 

a. On a non-cadaveric model (a model made of plastic/silicone, a Phantom training 
model, etc.) 

b. On a non-cadaveric animal specimen 
c. On a cadaver 
d. No technical skill instruction prior to the clinical setting 
e. Other 

i. Please specify: 
 

27. Please expand on Question 26 and comment on how you learned the technical skills of 
performing neuraxial anesthesia. 
 

28. How were your neuraxial anesthesia technical skills (epidurals, spinals, and combined 
spinal-epidurals) assessed? Please select all that apply. 

a. Practical exam 
b. Oral exam 
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c. No evaluation 
d. Other 

i. Please specify: 
 

29. Please expand on Question 28 and comment on your neuraxial anesthesia technical skills 
assessment. 
 

30. During your technical skills training for performing neuraxial anesthesia, did you practice 
with an ultrasound?  Please select only one answer. 

a. Yes 
b. No 

 
31.  Were ultrasound skills (probe placement, needle “driving”, identification of anatomical 

structures, etc.) a part of your neuraxial anesthesia skills assessment? Please select only 
one answer. 

a. Yes 
b. No 
 

32. Please comment on your program’s use of ultrasound with neuraxial anesthesia technical 
skill training. 

 
Student Registered Nurse Anesthetist Perceptions on Neuraxial Anesthesia Instruction  
 

33. Do you believe your program’s knowledge content instruction prepared you to 
independently perform neuraxial anesthesia in clinical practice?  Please select only one 
answer. 

a. Yes 
b. No 

 
34. Please expand and comment on the reason(s) for your response to Question 33.  

 
35. Do you believe that your neuraxial anesthesia technical skills training prepared you to 

independently administer regional anesthesia to a patient in clinical? Please select only 
one answer. 

a. Yes 
b. No 

 
36. Please expand and comment on the reason(s) for your response to Question 35. 

 
37. Please describe your level of preparedness when you performed your first neuraxial 

anesthesia administration. 
 

38. Please suggest what would have helped or improved your preparedness to administer 
your first neuraxial anesthesia to a patient. 
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DEMOGRAPHICS 
 

39. How does your nurse anesthesia program organize the didactic and clinical portions of 
your education?  For example, is the program front-loaded with all academic content 
delivered in the first year and the remaining years are clinical only or is it integrated with 
the students going to clinical while attending classes? Please select only one answer. 

a. Front-loaded with didactic content delivered in the first year. 
b. Integrated didactic and clinical 
c. Other 

i. Please specify: 
 

40. What type of degree will you earn from your nurse anesthesia program? Please select 
only one answer. 

a. Master of Science degree 
b. Master of Science in Nursing degree 
c. Doctor of Nursing Practice degree 
d. Doctor of Nurse Anesthesia Practice degree 

 
41. How many months have you been in clinical? Please select only one answer. 

a. I have not yet started clinical 
b. <6 months 
c. 7-12 months 
d. 13-24 months 
e. >25 months 

 
42. Do you have a specific clinical rotation dedicated to regional anesthesia (for example: a 

rotation dedicated to practicing peripheral nerve blocks)? Please select only one answer. 
a. Yes 
b. No 

 
43. Please comment on your dedicated regional anesthesia rotation (for example: what types 

of regional anesthesia did you perform, was it a rotation dedicated to peripheral nerve 
blocks, how long the rotation lasted, number of cases performed, etc.).  

 
44. Do you have a specific clinical rotation dedicated to obstetrical anesthesia wherein you 

performed neuraxial anesthesia? Please select only one answer. 
a. Yes 
b. No 

 
45. Please comment on your dedicated obstetrical anesthesia rotation (for example: how long 

the rotation lasted, number cases performed, types of neuraxial anesthesia used, etc.). 
 

46. You are welcome to make any other comments or suggestions regarding preparation of 
SRNAs for administering and placing regional anesthesia.  

 
Thank you for your participation! 
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APPENDIX F 
Letter of Endorsement from Program Director 

 
 
 
 
 
 
 
 
 
 
 

Dear AANA Research Department: 
 
 
A graduate student in the Georgetown University Doctor of Nurse Anesthesia Practice program, 
Hannah Burzumato, has developed a research project titled “Student Registered Nurse 
Anesthetists’ (SRNAs’) Perceptions of Current Educational Methods for Regional Anesthesia”.  
This has been approved by the Georgetown University IRB #2018-1234. 
 
I support this application to the AANA to conduct this study via electronic survey.  Thank you 
for processing their application. 
 

 
Ladan Eshkevari, PhD, CRNA, L.Ac., FAAN 
Program Director and Associate Professor 
Doctor of Nurse Anesthesia Program  
Georgetown University School of Nursing and Health Studies  
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APPENDIX G 
Collaborative Institutional Training Initiative (CITI) Behavior and Social Curriculum 

Certification 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Completion Date 10-Sep-2018
Expiration Date 09-Sep-2021

Record ID 28612267

This is to certify that:

Hannah Burzumato

Has completed the following CITI Program course: 

Human Research (Curriculum Group)

Group 2.Social and behavioral research investigators and key personnel. (Course Learner Group)

1 - Basic Course (Stage)

Under requirements set by:

Georgetown University

Verify at www.citiprogram.org/verify/?w7047faa8-061d-476e-8206-f88aa9c26508-28612267 
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