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ABSTRACT 

 
Purpose: The study examines the prevalence of the flipped classroom (FC) model in US Nurse 
Anesthesia Programs and determines student satisfaction levels, perceived learning effectiveness, 
and receptiveness to the model.  
Methods: A descriptive, quantitative research design was employed by the electronic 
distribution of a survey questionnaire surveying 356 Student Registered Nurse Anesthetists. The 
sample was divided into Group 1 (FC group, N=195) and Group 2 (FC naïve group, N=168). 
Group 1 students have taken at least one FC course and Group 2 students have never taken an FC 
course.  
Results: Our results demonstrate that the FC model is indeed prevalent in the Nurse Anesthesia 
education, with about half of the surveyed students having been exposed to the FC model. Of the 
students who had been exposed to the FC model, satisfaction scores were mixed. Students 
especially liked the availability of online resources that could conveniently be accessed anytime, 
anyplace. On the contrary, students disliked the increase time requirement, and many opinioned 
that their course was poorly executed and the contents were poorly prepared. While students did 
not perceive the FC to increase learning effectiveness, more than half agreed that the blend of 
online and in-class delivery felt more effective than the traditional classroom. The FC-naïve 
students were very receptive to the idea of an FC and voiced interest in the opportunity to take a 
course utilizing the FC model. The majority of FC-naïve students expressed a preference for a 
mixture of both online and face-to-face delivery of learning over the traditional classroom.  
Conclusions: The FC is an educational model that allows for the implementation of innovative 
learning activities and resources that can meet the learning demands of both students and modern 
education reformers. While more data is needed to quantify learning satisfaction and 
effectiveness within Nurse Anesthesia education, the model is still worthy of attention and can 
be a catalyst for introducing technologically advanced resources to the traditional classroom.  
 

 

 

 

 

 



 

 iv 

 

The research and writing of this thesis 
is dedicated to everyone who helped along the way. 

Your determination and willpower to read this entire thesis, 
God Bless You.  

 
Many thanks, 

Anna Tran 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 v 

 

TABLE OF CONTENTS 

 

CHAPTER 1: INTRODUCTION ................................................................................................ 1 

Introduction ..................................................................................................................... 1 

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

Purpose of the Study........................................................................................................ 2 

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

Flipped Classroom and Its Theoretical Framework .......................................................... 2 

Bloom’s Taxonomy ............................................................................................. 3 

Behaviorism......................................................................................................... 3 

Constructivism ..................................................................................................... 3 

Definitions ...................................................................................................................... 4 

Conceptual Definitions ........................................................................................ 4 

Operational Definitions ........................................................................................ 5 

CHAPTER 2: REVIEW OF LITERATURE ............................................................................... 7 

Review of Literature ........................................................................................................ 7 

What is a Flipped Classroom ........................................................................................... 8 

Flipped Classroom: An Overview .................................................................................... 8 

Online Resources ............................................................................................... 10 

The Research ................................................................................................................. 11 

Positive Findings ............................................................................................... 11 

Critiques ............................................................................................................ 15 

Flipped Classroom and Anesthesia Education ................................................................ 15 



 

 vi 

 

Summary ....................................................................................................................... 16 

CHAPTER 3: METHODOLOGY ............................................................................................. 21 

Methodology ................................................................................................................. 21 

Research Design ............................................................................................................ 21 

Sample .......................................................................................................................... 21 

Instrumentation ............................................................................................................. 22 

Procedure ...................................................................................................................... 23 

Data Analysis ................................................................................................................ 24 

Protection of Human Rights .......................................................................................... 24 

CHAPTER 4: SUMMARY OF FINDINGS .............................................................................. 26 

Introduction ................................................................................................................... 26 

Sample .......................................................................................................................... 26 

Report of Findings ......................................................................................................... 28 

Research Question #1 ........................................................................................ 28 

Research Question #2 ........................................................................................ 29 

Research Question #3 ........................................................................................ 33 

Research Question #4 ........................................................................................ 34 

Summary ....................................................................................................................... 42 

CHAPTER 5: DISCUSSION, IMPLICATIONS, FUTURE RECOMMENDATIONS, AND 

CONCLUSION ........................................................................................................................ 44 

Discussion ..................................................................................................................... 44 

Prevalence ......................................................................................................... 45 

Satisfaction ........................................................................................................ 46 



 

 vii 

 

Learning Effectiveness ....................................................................................... 47 

Receptivity ........................................................................................................ 48 

Limitations .................................................................................................................... 50 

Implications .................................................................................................................. 51 

Future Recommendations .............................................................................................. 53 

Conclusion .................................................................................................................... 54 

APPENDICES .......................................................................................................................... 56 

Appendix A. IRB Approval Letter ................................................................................. 56 

Appendix B. Cover Letter.............................................................................................. 57 

Appendix C. Data Collection Tool ................................................................................. 59 

REFERENCES ......................................................................................................................... 66 

 

 

 

 

 

 

 

 

 

 

 

 



 

 viii 

 

LIST OF FIGURES 

 

Figure 1. Bloom’s Taxonomy...................................................................................................... 4 

Figure 2. Demographics ............................................................................................................ 27 

Figure 3. SRNA Students and the FC Model ............................................................................. 27 

Figure 4. Learning Styles .......................................................................................................... 28 

Figure 5. Instructional Contents ................................................................................................ 29 

Figure 6. Association between Learning Styles and Attitude Towards FC ................................. 30 

Figure 7. Questions Regarding Student Satisfaction. ................................................................. 31 

Figure 8. What Students Liked Best/Least ................................................................................. 33 

Figure 9. Questions Regarding Learning Effectiveness.............................................................. 34 

Figure 10. Association between Teaching Method and Satisfaction ........................................... 36 

Figure 11. Learning Model Preference ...................................................................................... 36 

Figure 12. Learning Styles ........................................................................................................ 38 

Figure 13. Student Receptivity of Components of the FC Model ............................................... 40 

Figure 14. Prerequisites of an Effective FC Model .................................................................... 41 

Figure 15. “Given the opportunity, I would take a Flipped Classroom course in the future.” ..... 42 

 

 

 

 

 

 



 

 ix 

 

LIST OF TABLES 

 

Table 1: Studies implementing FC model in education .............................................................. 17 

 
 
 
 
 
 

 

 

 

 



 

 1 

CHAPTER 1: INTRODUCTION 
 

Introduction 

Flipped classroom is one of the many types of learning pedagogy available for teaching. 

Classified under blended learning, the combined online and in-class style of teaching is often 

trialed in anticipation of positive outcomes. However, there is an inadequate body of research 

documenting its utilization and outcome results in certain specialties, such as Nurse Anesthesia. 

Chapter 1 will introduce the problem statement, the purpose of the study, and the research 

question regarding the use of flipped classroom in Nurse Anesthesia Programs. The flipped 

classroom model will be described in its theoretical framework, and terms relevant to the 

research will be defined. 

 

Problem Statement 

A flipped classroom (FC) is a student-centered pedagogical model where assimilation of 

basic concepts (lower-order cognitive skills) is done outside of class, freeing up face-to-face time 

for applying knowledge through hands-on activities, problem-solving activities and discussing 

practical scenarios (higher-order cognitive skills).1,2 FC has been shown to increase engagement 

and motivation while also improving knowledge retention and learning outcomes. The model has 

been successfully implemented in various graduate-level classes to educate medical students, 

pharmacy students, and other advanced degree students. However, utilization of FC in Nurse 

Anesthesia Programs and their students’ satisfaction and perceived learning effectiveness with 

the model is unknown.  
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Purpose of the Study 

The purpose of this study was to examine the prevalence of the flipped classroom model 

in US Nurse Anesthesia Programs and to determine student satisfaction levels with, perceived 

learning effectiveness of, and receptiveness to the model.  

 

Research Questions 

1. What is the prevalence of the flipped classroom model in Nurse Anesthesia Programs in 

the US?  

2. What is the Student Registered Nurse Anesthetists’ satisfaction level with the flipped 

classroom model?  

3. What is the Student Registered Nurse Anesthetists’ perception of learning effectiveness 

with the flipped classroom model?  

4. The Student Registered Nurse Anesthetists’ who have never taken a course utilizing the 

flipped classroom model, are they receptive to this model? 

 

Flipped Classroom and Its Theoretical Framework  

The FC model creates a learning environment that incorporates both the behaviorist and 

constructivist learning theories to achieve all six levels of cognition in Bloom’s Taxonomy 

(Figure 1). Outside the classroom, a core knowledge base is established. While in class, critical 

thinking is cultivated, more in-depth learning occurs, and students are prepared for the 

complexities of clinical practice in the 21st century.  
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Bloom’s Taxonomy 

Bloom’s Taxonomy,3 depicted as a pyramid, is a framework that classifies learning 

objectives into levels of complexity and specificity. From basic knowledge acquisition to critical 

thinking application, the cognitive domain of the learning hierarchy involves remembering, 

understanding, applying, analyzing, evaluating, and creating.3 The FC model synchronizes the 

two learning theories, behaviorism and constructivism, to help learners achieve the highest 

learning objective: behavioral learning theory supports fundamental learning, remembering and 

understanding, and constructivist learning theory cultivates the higher tiers portrayed on the 

pyramid, guiding learners to exercise greater critical reasoning.  

Behaviorism 

Behaviorist learning theory, coined by J. B. Watson, B.F. Skinner, I. Pavlov, and other 

theorists, is the foundational principle supporting teacher-controlled instruction.4 Learning is the 

acquisition of new behaviors based on passive learning in response to teacher-controlled 

environmental conditions. By controlling the information disseminated, teachers govern what 

students learn. Addressing different learning styles, a variety of online print-, audio-, and/or 

video-based multimedia contents are provided for students to access outside of class, mastering 

the first two levels, understanding and remembering, at their own pace. Based on this theory, the 

stimulus to make good grades or obtain knowledge motivates students to study the material, 

preparing them for classroom activities. 

Constructivism 

Constructivist learning theory is a paradigm where students take responsibility for 

learning and are actively engaged – interpreting, understanding, and integrating new knowledge. 

In the FC model, higher cognitive skills are developed through active learning strategies. 
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Different in-class modalities include teacher-student interaction, peer-to-peer collaboration, and 

different problem-based learning methods that direct deeper application of knowledge in the 

presence of face-to-face support. Active learning allows students to construct their knowledge, 

honing the ability to apply, analyze, evaluate, and create, helping them become critical thinkers 

and creative problem solvers.5  

 

 

 

 

 

 

 

 

 

 

Definitions 

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

Conceptual Definitions 

1. Flipped Classroom: A type of learning approach that reverses the traditional learning 

environment.6 In this approach, students complete pre-class work individually before 

attending class. Video recorded lectures or other types of instructional content are 

provided for students to view outside of class, freeing up class time to engage in 

Figure 1. Bloom’s Taxonomy. FC incorporates both behaviorist and constructivist learning 
theories to achieve six levels of cognition in Bloom’s Taxonomy 
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discussion, problem-based learning, teamwork, simulations and other collaborative 

learning activities.7  

2. Learning Satisfaction: Feelings of pleasantry that varies in its intensity in response to 

the learning model. Perceivable variables of attitude, engagement, and motivation 

help quantify learning satisfaction.8 Attitude is the feeling or behavior a student has in 

order to be successful in the learning process. Engagement is the interest and 

willingness a student dedicates towards the educational goal. Motivation is the 

driving force that stimulates a student to learn.  

3. Learning effectiveness: The changes in performance indicators that students 

experience as a result of the learning model. Knowledge retention, school grade, and 

clinical performance are indicators that help quantify learning effectiveness.8 

Knowledge retention is the ability to recall and retrieve content learned. The school 

grade is the score received on an exam that tests a student’s knowledge of the subject 

matter. Clinical performance is the student’s ability to apply knowledge and perform 

the required tasks.  

Operational Definitions 

1. Flipped Classroom: Utilization and frequency of the flipped classroom learning 

approach was measured by a self-report questionnaire to Nurse Anesthesia students. 

Additional survey questions determined the method and technology utilized.  

2. Learning satisfaction was measured on a Likert scale by a self-report questionnaire 

distributed to Nurse Anesthesia students regarding perceived positive changes in 

attitude, engagement, and motivation towards learning.  
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3. Learning effectiveness was measured on a Likert scale by a self-report questionnaire 

distributed to Nurse Anesthesia students regarding perceived changes in knowledge 

retention, school grade, and clinical performance.  
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CHAPTER 2: REVIEW OF LITERATURE 
 

Review of Literature 

As the older generation ages, retires and lives longer with chronic medical problems, 

there is an unmet need to train more health care providers.9 The challenge is for educators to 

effectively and efficiently instill the ever-expanding volume of complex medical knowledge 

upon students. In today’s progressively digital culture, it is only logical that education evolves 

alongside this phenomenon to meet the demand.  

In 2010, The Carnegie Foundation for the Advancement of Teaching10 examined medical 

education to assess whether the education system reflected the tectonic changes in medical 

knowledge, technology and delivery. The publication identified shortcomings of the current 

model of medical education as inefficient, inflexible, and lacking in learner-centeredness.10 The 

current, “traditional,” pedagogies consist of a teacher-centered, structured and controlled in-

classroom experience followed by a practice-oriented portion that occurs in the clinical setting. 

This passive learning style, followed by a time gap prior to clinical application places a divide 

between didactics and clinicals. To address the gap, fundamental changes will require new 

curricula and new pedagogies that are practically implemented. In 2013, Dr. Prober and Mr. 

Khan,11 founder of Khan Academy, proposed the use of the flipped classroom (FC) model for 

medical education. This model allows students to master new knowledge outside of the 

classroom while using classroom time to actively reinforce learning.11  

At the time of this paper, the model had been successfully implemented in various 

graduate-level classes to educate medical, pharmacy, and other advanced-degree students. 

However, utilization of FC in Nurse Anesthesia Programs is unknown. This paper will define the 
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FC model within its theoretical framework, summarize its history, and present the results of prior 

studies that implemented the FC.  

 

What is a Flipped Classroom 

FC is a student-centered pedagogical model where assimilation of basic concepts (lower-

order cognitive skills) is done outside of class, freeing up face-to-face time for applying 

knowledge through problem-solving activities and discussing practical scenarios (higher-order 

cognitive skills).1,2 FC incorporates both the behaviorist and constructivist learning theories to 

achieve all six levels of cognition in Bloom’s Taxonomy (Figure 1). The behavioral learning 

theory supports teacher-centered teaching, where instructors upload recorded lecture and online-

learning content for the student to watch at their own pace, passively acquiring fundamental 

knowledge and understanding about a subject. The constructivist learning theory supports 

student-centered learning and using high order thinking (applying, analyzing, evaluating, 

creating) during in-class activities. Students come prepared with a basic understanding of the 

topic and instructors guide problem-based activities and discussions to stimulate and challenge 

students to apply their theoretical knowledge. This instructional approach allows all learning 

styles to be addressed,12 empowering students to engage in learning, develop cognitive skills, and 

ultimately, become contributing experts in their fields. 

 

Flipped Classroom: An Overview 

The idea of an FC is not novel but has always been confined to the technological 

capabilities of the era. Computers were introduced in the 1940s, followed by the internet 

in1960s, culminating with the world wide web in the 1990s. Giant corporate computers evolved 
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to personal portable laptops. Phones were revolutionized to cordless, compact, hand-held devices 

that have capabilities similar to computers. These innovations play an essential part in Internet 

connectivity, data sharing, and interpersonal communication. As technology advances, the idea 

of digital-based resources for education becomes more practicable, making possible the option to 

transfer information outside of the classroom.  

In 1990, Eric Mazur,13 of Harvard University, realized that traditional lecturing was not 

effective in developing students’ ability to apply the information they were receiving. Mazur13 

coined the phrase “peer instruction” or “interactive learning” describing his method of 

electronically transferring information out of his classroom, empowering students to learn at 

their own pace. Then, in class, he utilized “clickers,” small handheld devices that allowed 

students to actively engage in answering questions and allows frequent feedback to both the 

students and instructors. 

In 2000, Dr. Wes Baker14 wanted to cover routine material outside of the class via 

electronic means, allowing him to make class time more meaningful. Presenting his ideas at 

educational conferences, he coined the term, “The Classroom Flip.”14 That same year, Lage et al1 

created a similar classroom model but called it “inverted,” suggesting events that have 

traditionally taken place inside the classroom now take place outside the classroom and vice 

versa.  

In 2007, Jonathan Bergmann and Aaron Sam,12 high school chemistry teachers, 

implemented an FC by utilizing live video recordings to record lectures and allowing students to 

access the videos at home. Next, they would make use of class time to engage students in active 

learning though multiple methods such as lab, an inquiry activity, a quiz, or a directed problem-

solving activity. The teachers reported the students enjoyed the prerecorded lectures and 
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appreciated the ability to rewatch it. Students were able to master the content quicker and 

performed better on tests compared to students taught in the traditional setting. Impressed with 

the results from their classroom, they started a Flipped Learning Network to help other educators 

successfully implement the Flipped Learning model. Jonathan and Aaron are known as the 

pioneers of Flipped Learning.  

Online Resources  

Important aspects of the FC model include quality resources for outside-classroom 

learning and clear guidance from the teacher during the classroom portion. The standards for 

online resources have quickly risen as quality material has become more accessible to the public. 

In 2001, MIT started OpenCourseWare, which opened online access to educational material that 

had previously only been available to university enrolled students. In 2008, MIT alumnus, 

Salman Khan turned tutorial YouTube videos into Khan Academy, an impressive collection of 

videos covering a wide range of subjects (math science, arts & humanities, economics, and much 

more). The videos were designed to “provide a free, world-class education for anyone, 

anywhere.”15 Inspired by Khan’s efforts, professors from notable universities such as Stanford, 

Princeton and Harvard began to provide their own open online education initiatives some of 

which are: Udacity, Coursera, and EdX.  

While online education is improving, expanding, and becoming more freely available, 

there is pressure on academic institutions to enhance the in-person experience of their students.16 

In 2013, Salman Khan and Dr. Prober of Stanford’s School of Medicine17 proposed a 

reimagination of medical education, utilizing FC in place of traditional teaching methods. They 

proposed employing prerequisite online content and managing classroom time for rich 

interactive exercises that could facilitate in-depth learning.17 It should be noted that FC is not 
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solely about videos,12 but about acquiring knowledge and content experiences in a student-

centered learning environment. 

 

The Research  

There is a growing body of research as FC is being utilized and experimented within all 

levels of education. Within healthcare education literature, there are reports of FC being 

implemented in a wide range of contexts, such as: anesthesia,18,19 emergency medicine,20,21 

nursing,22-26 obstetrics and gynecology,27,28 pharmacology,29 radiology,30 surgery,31 medical 

education,32,33 and other graduate-level courses (Table 1).34,35 Notable findings on student 

examination performances and satisfaction surveys show that FC may increase knowledge 

retention, improve learning outcomes, enhance student engagement and motivation, and increase 

student satisfaction and preferences. When comparing the results of the variety of studies on FC, 

findings are not always consistent, suggesting that not all methods of implementing FCs are 

equal.  

Positive Findings 

A review of results from studies has shown an overall positive trend. The FC model 

presents a topic in a variety of methods, allowing learners to have multiple exposures to the 

material in different styles, appealing to different types of learners. To analyze the findings of 

these studies, the Kirkpatrick Four Levels of Training Evaluation Model36 was utilized. This 

model, used for analyzing and evaluating the results of training and educational programs and 

determining aptitude, is based on four levels of criteria: Level 1 Reaction, Level 2 Learning, 

Level 3 Behavior, and Level 4 Results. Level 1 measures participants’ satisfaction with the 

training. Level 2 measures if there was an increase in knowledge. Level 3 measures the degree to 
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which participants apply what they have learned. And Level 4 determines if the training has 

achieved the overarching desired outcome.36  

Knowledge Retention 

Knowledge retention is a valuable learning trait. It is critical for graduate health care 

students preparing for their licensing boards, as well as for their ability to recall information later 

in clinical practice. As a part of a Level 2 training evaluation,36 researchers gave out pre-tests and 

post-tests to assess if their intervention achieved learning and knowledge acquisition. By 

implementing an FC model and measuring students’ examination performance scores, increased 

knowledge retention was indicated if the treatment group scored higher than the control group on 

post-tests taken not immediately after the intervention. Several small studies in this arena have 

concluded that there was increased knowledge retention evident by treatment group scoring 

higher on post-tests that were given anywhere from 4 to 12 months post-intervention (4-month 

post-test, p=.014;19 12-month post-test, two-tailed r-test: p=.046, one-tailed r-test: p = .02319,26).  

In a study using only multimedia, a teaching modality that used both visual and verbal 

material to explain new knowledge, improvement of both short and long-term retention was 

evident.33 At weeks one and four after the implementation, students that received the multimedia 

lecture significantly outscored the students that received the traditional bulleted PowerPoint 

lectures (1-week post-test p = .0004, 4-week post-test p = < .0001).33  

Improved Learning Outcomes 

Learning outcome is also a Kirkpatrick’s Level 2 evaluation. Learning outcome may be 

measured by comparing exam scores between learners receiving the FC teaching model versus a 

group receiving traditional lectures. Many researchers have found that FC improves learning 

outcomes.25,29,31,34 Tune et al,34 found that the treatment group in their study, receiving the FC 
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model had, on average, scored higher on physiology exam content areas such as: cardiovascular, 

respiratory, and renal. Furthermore, the students in the study reported that the increase in pre-

class preparation allowed them to better contribute to in-class discussions and thus gain more 

from in-class interactions.34 However, some studies have shown mixed results as well as a null 

hypothesis that was statistically significant. In Gillispie’s study,27 Rotation 2 medical students 

who received the FC approach scored higher compared to their colleagues, also in Rotation 2, 

who received a traditional teaching approach, p = .0017. On the contrary, Rotation 3 medical 

students who received traditional teaching scored higher than their Rotation 3 counterparts, p = 

.00011.27 In the study done by Fleagle et al.,35 the average grade on first and second exam 

between the two groups was similar; however, scores on the semi-cumulative final exam were 

significantly higher for students who were in the FC approach. Morgan et al28 concluded finding 

no significant difference in aggregate student performance, and the study by Heitz et al.,21 

showed no improvement in exam grades (p = .494).21,28 Inconsistent results may be attributed to 

different teachers and their style of presentation, different cohort of students, and different topics. 

Though the teachers and topics will vary across the academic settings, an important variable to 

improving learning outcomes is the compliance of students.21 The incompletion of the pre-class 

assignment may lead to a diminished in-class experience. Ultimately, students’ compliance with 

FC requirements can affect the knowledge gained and educational outcomes.21  

Increased Student Engagement and Motivation 

Measuring student engagement and motivation may be viewed as a component of 

Kirkpatrick’s Level 1 evaluation. This measures how students react to the training. Regardless of 

the teaching style, students in graduate programs are often self-motivated and willing to learn, 

and a well-implemented FC can foster an environment that leverages intrinsic motivation and 
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improves the quality of student learning. Using self-reported surveys, students have generally 

reported increases in engagement and motivation.20,34 The use of quizzes and homework 

problem-solving practices were also found to be critical motivating factors that increased student 

engagement in class.20,34 Active learning strategies utilized during classroom time was highly 

regarded by the students. Students felt that it enhanced their level of engagement, investment and 

interest in the subject matter. Problem-based learning, such as presenting a case study for 

discussion, is a strategy that can be implemented, piquing curiosity and priming students’ 

interest. By keeping students engaged and motivated, the FC learning environment can foster 

accountability and self-directed learning, often helping students stay on track throughout the 

course.31,34  

Increased Student Satisfaction and Preference 

Satisfaction and preference, of how students reacted to the training, are also Kirkpatrick’s 

Level 1 evaluation measures. Based on evaluation surveys, students have often expressed high 

degrees of satisfaction with multimodal online material that was designed for pre-class 

preparation.26,30 In Liebert’s study,31 the students appreciated the ability to watch lecture 

materials asynchronously, learning at their own pace and accessing the material on their own 

timetable as often as they desired.31 They also valued the succinct Khan-Academy-style videos 

covering high-yield material that was practical and relevant.31 Once students had completed the 

at-home pre-requisites, teachers use class-time to lead students in engaging activities, discussing 

and applying the material they had just learned. When presented with both traditional and FC, 

students in the studies reported preference towards the interactive learning style.20,30 Using 

surveys, rating scales, and/or overall feedback, many studies found that student perception and 

attitude towards FC was generally positive.19,20,26,28-31  
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Critiques  

Based on comments and feedback from student surveys of the studies reviewed, there 

were several critiques against FC. A common concern was the increased time commitment.22-24 

Students from several studies reported feeling overwhelmed or frustrated due to the short time 

available to complete assignments for certain modules, which actually took quite a bit longer to 

complete.23,24,30 Since the at-home portion is done independently, learners are unable to receive 

immediate feedback if they had questions after watching the videos.22 The inability to complete 

the at-home content or lack of comprehension may leave learners unprepared for the in-class 

activities.  

A significant barrier to learning when implementing FC can be the result of the 

presentation of the material in a disorganized fashion. The instructor must thoughtfully prepare 

in-class activities in advance. In many of the above studies, it was the researchers’ first time 

utilizing this style of teaching. Greenwood et al25 suggested educators discuss the evidence 

behind FC and describe the various models prior to implementation. Being responsive to learner 

feedback and making appropriate adjustments is a step forward to creating an FC model suitable 

for a particular topic and student cohort.  

 

Flipped Classroom and Anesthesia Education 

Nurse Anesthesia students are required to establish a strong knowledge foundation, and 

to integrate their knowledge and skills to provide exceptional patient care in the clinical settings. 

Educators must ensure that these learners achieve predetermined standards of competence with 

respect to knowledge and performance in core domains.10 Beyond direct patient care, educators 

should guide future providers in developing habits that continually advance health care (inquiry, 
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discovery and systems innovation) and contributes to the professional development of values, 

actions, and aspirations.10 In utilizing both behavioral and constructivist principles to develop 

lower and higher levels of thinking, the FC model can foster characteristic traits of life-long 

learners who are cognitively capable of evaluating, creating, and contributing to the growing 

health care field.  

 

Summary 

The growing body of literature shows that the FC approach has been increasingly trialed 

within health care education in the recent years. This model has been well perceived by students 

who consistently report increased satisfaction and motivation. Though often requiring more of a 

time commitment, FC has been shown to increase knowledge retention and learning outcomes 

significantly. The passive and active learning utilized in FC may help coalesce formal knowledge 

acquisition with experiential learning, closing the gap between didactic and clinical education in 

anesthesia programs. Implementing FC in anesthesia education fits well within the context of the 

recent education reform movement, encouraging educators to be positively disruptive and 

innovative in teaching styles to keep up with current demands. 

However, current literature lacks data specific to Nurse Anesthesia students. The first 

step is to determine whether FC is being utilized and, if so, assess Kirkpatrick’s Level 1: 

Reaction, to determine the degree of reception to the learning model. Therefore, the immediate 

goal of this scholarly project is to measure the prevalence of FC in Nurse Anesthesia programs 

and the students’ perceptions.  
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Table 1: Studies implementing FC model in education 

Author Year Sample/Topic Design Method Findings 
Belfi et al30  2015 101 Medical 

Students - 
Radiology Clerkship 

Controlled 
before and after 
study 

Compared pre and post exam 
grades of the same sample of 
students utilizing different 
learning methods: traditional 
lecture learning, independent 
learning, and blended learning.  
 
Control 1: Lecture learning only 
 
Control 2: Independent learning 
only 
 
Treatment: Flipped Classroom - 
View short videos online prior to 
class followed by interactive in-
class activity.  

Exam grades improved for all 
three teaching methods.  
 
Blended learning achieved 
greater pretest to post-test 
improvement.  
 
No difference in effectiveness 
between independent learning 
versus lecture learning.  
 
Student survey showed that 
students preferred the 
interactive classroom.  

Bonnes et al32  2017 143 Medical 
Residents – Quality 
Improvement 

Quasi-
experimental 

Survey before and after 
curriculum to measure changes 
in perception. Used assessment 
tool to measure knowledge 
improvement 
 
Control: Traditional non-flipped  
 
Treatment: Flipped Classroom 

Students in the FC had 
significant increase in 
knowledge compared to 
students on the non-FC 
curriculum.  
 
Improved scores may by 
associated with greater 
engagement in online modules.  
 
Residents valued the in-class 
application more than the 
online component.  

Critz and 
Knight24  

2013 20 Family Nurse 
Practitioner Students 
- Podiatry 

Survey  View prerecorded PowerPoint 
lectures, videos, and reading 
assignments. Take 10 questions 
quiz. Active in-class activity.  
 
Survey student satisfaction with 
FC approach.  

Positive response to out-of-
class readings, quizzes, and 
classroom activities.  
  
Some students reported there 
were too many at-home 
learning requirements.  
 
In-class lecture by peers were 
mostly well received. One 
student stated “I would rather 
listen to the expert who has the 
education and experience, not a 
peer who knows as little as I 
do.” 

Fleagle et al35  2017 241 Anatomy 
Students 

Controlled 
before-and-
after study 

Scores on laboratory exams were 
compared to the exam scores 
three years before curriculum 
change and three years after.  
 
Control: Traditional Classroom 
 
Treatment: Flipped Classroom 

No change in average grades on 
first and second lab exam.  
 
Score on final semi-cumulative 
exam was higher for treatment 
group.  
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Table 1 (continued). 

Greenwood and 
Mosca25  

2017 215 Nursing 
Students – Medical 
Surgical  

Quasi-
experimental 

Test scores compared between 
the control group and treatment 
group. 
 
Control: Traditional Classroom 
 
Treatment: Flipped Classroom 

Improved test scores for 
students receiving FC 
approach. 
 
Students seem more confident 
when presenting to peers after 
flipped classroom 
implementation. 
 
Student reported initial 
dissatisfaction due to lack of 
smooth transition and ongoing 
adjustment. Author suggest 
explaining flipped classroom to 
subjects prior to implementing. 

Gillispie27  2016 70 Medical Students 
- Obstetrics and 
Gynecology 
Clerkship 

Historically 
Controlled 
Study 

Compared exam scores of 
students taught by traditional 
methods to those taught in FC 
model.  
 

Mixed results of increased 
scores with FC model. No 
significant increase in score 
with FC model. There was also 
a decrease in score found with 
FC model. 
  

Heitz et al21  2015 69 Medical Students 
– Emergency 
Clerkship 

Non- 
Randomized 
Control Trials 
(within-
subjects) 

Compared exam scores and 
surveyed perceived 
effectiveness. 
 
Control: Traditional Classroom 
 
Treatment: Flipped Classroom 

No difference in exam scores. 
 
One third of participants did 
not adhere strictly to protocol 
of the Flipped Classroom.  

Issa et al33  2013 80 Medical Students Nonrandomized 
Controlled 
Study 

Pre-test, immediate post-test, 1-
week post-test and 4week post-
test scores compared between 
the group that received 
traditional learning versus the 
group that received modified 
instruction with multimedia use,  
 
Control: Tradition Classroom 
 
Treatment: Modified lecture 
using multimedia principles 

Modified condition group had 
increased immediate and long-
term retention as well as 
knowledge transfer.  
 
Applying multimedia design 
principles has significant 
effects on measures of learner 
understanding (long-term 
transfer and retention).  

Lew20  2016 46 Medical Students 
- Emergency 
Clerkship 

Survey Student survey regarding overall 
experience with FC 

Students enjoyed the high level 
of involvement, interaction, and 
discussion.  
 
Students liked the active critical 
thinking and medical decision-
making.  
 
Students enjoyed the FC format 
and preferred it over traditional 
lecturing.  
 
Critiques: Online videos could 
be improved ranging from 
depth to length of time.  
 
Major Criticism: If learners do 
not complete the homework 
beforehand, it can be difficult 
to have a successful classroom 
portion.  
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Table 1 (continued). 

Liebert et al31  2015 89 Medical Students 
- Surgery Clerkship 

Historically 
Controlled 
Study 

Compared pre/post test scores 
and Board Exam scores.  
Surveyed student perception of 
FC. 
 
Control: Traditional Classroom 
 
Treatment: Flipped Classroom  

Increase post-test scores.  
 
No difference in Board exam 
score.  
 
Positive perception of 
curriculum reported by 
students.  
 
Mean rating of career interest 
in surgery increased with 
reporting that FC contributed to 
this increase.  

Martinelli et 
al19  

2017 142 Anesthesiology 
Residents 

Non 
randomized 
controlled 
trials. 

Pretest, posttest, and 4month 
retention knowledge tests were 
compared between the controlled 
and treatment group  
 
Controlled: Traditional 55minute 
lecture with 5 minutes for 
questions.  
 
Treatment: 15minute video, 45 
minute in-class interactive 
session.  

No difference in knowledge 
acquisition found between the 
two methods.  
 
Small improvement in 
knowledge retention after 4 
months. 
 
Residents preferred the FC 
model.  
 

Tune et al34  2013 27 Graduate 
Students – 
Cardiovascular, 
Renal, and 
Respiratory 

Non 
randomized 
controlled trial 

Exam grades compared between 
the control and treatment group.  
 
Controlled: Traditional 1hour 
live lecture that was recorded 
and could be accessed anytime.  
 
Treatment: Flipped Classroom. 
Listen to recorded lecture prior 
to class. Homework problems or 
quiz was administered at the 
beginning of class followed by 
discussion.  

Students in treatment group 
scored higher than students in 
controlled group.  
 
Treatment group reported 
increase motivation due to 
quizzes given at the beginning 
of each class.  
 
Varied response in terms of 
satisfaction.  
 
Critique of FC: increase 
workload 

Marchalot et 
al18  

2017 308 Anesthesia 
Students  

Non 
randomized 
controlled trials 

Compared pre and post-
interventional score between 
control and blended learning 
group.  
 
Control: Traditional Classroom 
 
Treatment: Blended learning 
(computer-based teaching and 
face-to-face lectures). 

Mean score in the blended 
learning group was higher than 
the control. Average time of 
homework in blended learning 
group was 27h and 10h in the 
control group. The work 
suggests that the positive effect 
of blended learning is due to 
increasing homework time.  

Morgan et al28  2015 89 Medical Students 
– Obstetrics and 
Gynecology 
Clerkship 

Survey Survey student opinion of FC 
and compare exam scores to 
national average. 
 
Treatment: Flipped Classroom 
(short videos for pre-class 
assignments, 1 hour case-based 
discussion). 

High student satisfaction with 
the FC model.  
 
Decrease amount of didactic 
time from 3 hours to 1 hour 
without affecting student 
performance on exam.  
 
No significant score difference 
between students’ score 
compared to national average.  
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Table 1 (continued).  

Pierce and 
Fox29  

2012 71 Pharmacy 
Students – Renal 
pharmacotherapy 

Historically 
Controlled 
Study 

Compared final exam scores 
between the control and 
treatment group.  
Surveyed student perception of 
FC. 
 
Control: Traditional Classroom 
 
Treatment: Flipped Classroom 
(view video podcasts prior and 
discuss interactive cases during 
class).  

Improved student scores with 
FC.  
 
Positive student attitudes 
towards the experience.  

Peisachovich et 
al23  

2016 148 Nursing 
Students – Health 
Assessment  

Historically 
Controlled 
Study 

Compared grades between 
treatment and control group.  
 
Control: Traditional Classroom  
 
Treatment: Flipped Classroom  

Improved learning outcomes in 
the FC group. 
 
FC group displayed enhanced 
professional competence 
through their performance in 
simulated clinical environment.  
 
Students reported that FC 
required increased time 
commitment. 
 

Shatto et al26  2017 26 Nursing Students 
– Medical-Surgery 
 

Historically 
Controlled 
Study 

Standardized HESI scores 
compared between control and 
treatment group.  
 
Control: Traditional Classroom  
 
Treatment: Flipped Classroom 
(online reading, lecture, and case 
studies. Two hours of in-class 
time discussing case studies). 
 

Students reported high 
satisfaction and agreed that 
active learning methods were 
beneficial in the transfer of 
content from the classroom to 
the clinical setting.  
 
Post-test 3 month and 12 
months after FC 
implementation showed 
increase knowledge retention in 
the treatment group.  

Yacout and 
Shosha22  

2016 146 Nursing 
Students – 
Community Health 

Exploratory 
Descriptive 
Research 

Data Questionnaire and a 
Perception to FC Questionnaire 
given to students.  

Half of students showed 
moderate level of satisfaction 
and positive perception 
regarding using FC in clinical 
activities. 
 
More than half preferred the 
traditional method. 
 
Main concerns were extra time 
required and no immediate 
feedback after watching video.  
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CHAPTER 3: METHODOLOGY 
 

Methodology 

Chapter 3 will discuss the research design, sample, instrument, procedure, data analysis, 

and protection of human rights. The methodology was guided by the research questions: (1) 

What is the prevalence of the flipped classroom model in Nurse Anesthesia Programs in the US? 

(2) What is the Student Registered Nurse Anesthetists’ satisfaction level with the flipped 

classroom model? (3) What is the Student Registered Nurse Anesthetists’ perception of learning 

effectiveness with the flipped classroom model? (4) The Student Registered Nurse Anesthetists’ 

who have never taken a course utilizing the flipped classroom model, are they receptive to this 

model? 

 

Research Design 

 A descriptive, quantitative design was used to portray the prevalence of, student’s 

satisfaction with, perceived learning effectiveness of, and receptiveness to the flipped classroom 

in Nurse Anesthesia programs in the US.  

 

Sample 

A randomized sample of 3000 SRNAs registered as members of the American 

Association of Nurse Anesthetists (AANA) was sampled. Random selection was based on 

computer-generated numbers with a uniform distribution. As of August 2018, there were 6942 

student members that had an equal probability of being chosen. AANA excluded members that 

opted out of mass e-mail communications. The inclusion criteria were: student members 
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currently enrolled in a nurse anesthesia program who are members of the AANA, all states 

included.  

Using the Raosoft sample size calculator, assuming a response distribution of 50%, a 

sample size of 365 was needed to achieve a 95% confidence level with a 5% margin of error. 

The AANA had reported that its typical response rate should be 3-7%. Assuming 5% will 

respond, a total of 7300 surveys would need to be distributed. There were only 6942 student 

members and the AANA limits the send-out to a maximum of 3000 students. A 3-7% response 

rate from 3000 students would yield a lower than expected response rate, an anticipated 

limitation of the study.  

 

Instrumentation 

 The data collection tool utilized was a survey titled “Flipped Classroom Learning Model 

in Nurse Anesthesia Education” (Appendix C). The survey consisted of 42 total questions. There 

was one skip logic portion of the survey that redirected responders to the appropriate section of 

the survey. Students who had experienced a flipped classroom answered a total of 22 questions. 

Students who had never experienced a flipped classroom answered a total of 20 questions.  

 The first three questions asked the students about their gender, age, and current progress 

in their Nurse Anesthesia program. The 4th question asked if any courses in their Nurse 

Anesthesia program was offered in the flipped classroom format. If the student reply indicated 

that they have experienced a flipped classroom, they were directed to answer questions regarding 

the experience: what courses utilized it, content provided, activities implemented, satisfaction, 

perceived learning effectiveness, and what they liked most and least about the model. If the 

students’ reply to question #4 indicate no experience with the flipped classroom, they were 
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directed to answer questions regarding their current learning structure, satisfaction with current 

learning structure, preferred learning structure, personal learning style, and general perception of 

the components associated with the flipped classroom model. Students were able to exit the 

survey at any point; incomplete surveys that were not submitted were not utilized in data 

analysis.   

 The survey tool was created by the researcher with guidance from six content expert 

reviewers.  

 

Procedure 

 The research proposal was submitted for approval from the Georgetown University 

Institutional Review Board (IRB). Once approved, the researcher filled out a form from the 

AANA Research Services and Assistance department titled “AANA Electronic Survey Policy 

and Order Form.” The researcher requested Full-Service, which included the professional 

conversion of the survey tool to be compatible through Survey Monkey, delivery of two emails 

(one survey invitation, one reminder email), and finally, organized data results in Microsoft 

Excel format. As requested by the AANA, included was: survey tool as a PDF, cover letter as a 

Word document, and a PDF that included: an endorsement letter from the research director, copy 

of approved IRB, documentation of research methodology (purpose, hypothesis, methods, 

anticipated analysis plan and plan for dissemination of results), and a completed order form.  

AANA Research Services and Assistance Department selected 3000 students, enrolled in 

a Nurse Anesthesia Program, using computer-generated numbers with a uniform distribution. 

Randomly selected students received via email a cover lever and an invitation to participate in 

the survey. The survey was available for four weeks after its initial launch. A reminder survey 
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was sent to all recipients one week before the survey closed. Once the survey closed, results of 

the data collected were compiled by the AANA and formatted onto an Excel document. The 

Excel file with no identifiers was then sent to the Principle Investigator, who stored the file on a 

personal laptop that was password protected. The de-identified data was then analyzed with the 

assistance of a statistician and the research team. Data will be stored for three years per IRB 

guidelines, then destroyed.  

 

Data Analysis 

Data collected from the survey was formatted onto an Excel document. This data was 

coded and exported onto R and R-Studio. R is a programming language for statistical computing 

and graphics. R-Studio is an add-on that enhances the user experience for R. R-Studio allowed 

the researcher to answer the research questions using descriptive statistic techniques. Measures 

of frequency, central tendency, and variability will help describe the data. A chi-squared test was 

utilized to analyze the association between the different factors reported by the Student 

Registered Nurse Anesthetists about the flipped classroom model.  

 

Protection of Human Rights 

 To protect the identity of subjects and the integrity of data forms, the researcher fulfilled 

requirements and obtain approval from Georgetown University IRB (Appendix A). The data 

collection tool was sent out and managed in adherence to the AANA’s security and privacy 

standards. The researcher involved in the study was certified in the Collaborative Institutional 

Training Initiative (CITI) Human Resources Curriculum. The cover letter and survey agreement 

detailed the purpose of the study and the privacy and rights of the participants (Appendix B).  
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 The IRB’s primary role is to review all research projects to ensure the rights and welfare 

of all human participants are protected. In order for the research to be approved, the research 

plan must be safe, and risks to subjects are minimized and reasonable. The provision for privacy 

and confidentiality of data must be sufficient. Informed consent, which was included in the cover 

letter, must be adequate.  

AANA’s survey site utilized strict security measures to ensure the protection of data. 

Personal information of members was secured in a password and firewall-protected database. 

Data from the survey is stored at a secure hosting facility with both physical and software-based 

security systems. The survey site provides SSL encryption for survey participants, ensuring all 

data between the web server and browser remain private and integral. Only authorized personnel 

from the AANA in charge of the survey can access the files and at no time will the researcher 

have access to AANA members’ e-mail addresses or identifying information. After the data 

collection period, the results of the survey were provided to the Principle Investigator in an Excel 

file with no identifiers. The Principle Investigator stored the data on a password-protected laptop 

for no more than three years. As for the AANA, no hard copies of the electronic surveys were 

kept, and responses were destroyed 12 months after launch.  

The cover letter included the purpose of the study, the estimated time requirement, 

informed consent, and researcher contact information. Participation was voluntary and 

participants may decline to answer any questions as well as exit the survey at any point without 

negative repercussions.  
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CHAPTER 4: SUMMARY OF FINDINGS 
 

Introduction 

Flipped Classroom (FC) is a student-centered pedagogical model that reverses the 

traditional learning environment. While the model has been successfully implemented in various 

graduate-level classes, there is a gap in data regarding the use of FC in Nurse Anesthesia 

programs. A descriptive, quantitative research design was utilized to examine the prevalence of 

the FC in Nurse Anesthesia education in the US and to determine student satisfaction levels, 

perceived learning effectiveness, and receptiveness to the model 

 

Sample 

 Survey data was collected from 356 Student Registered Nurse Anesthetists. The gender 

and age ranges of the participants are presented in Figure 2. Of the 356 students, 139 were in 

their 1st year of anesthesia school, 148 were in their 2nd year, and 69 were in their 3rd year. Figure 

3 illustrates the current training year students are in and how many had taken a course utilizing 

the FC model. 

Data collected was divided into two distinct groups. Group 1 consisted of the students 

who have taken at least one course utilizing the FC model. Group 2 consisted of the students who 

have never had a class using the FC model. The 195 Group 1 students were asked questions used 

to answer the research questions regarding the prevalence of, the satisfaction of, and the 

perceived learning effectiveness of the FC model. The 161 Group 2 students were asked to 

answer and rate statements about FC to gauge their receptiveness to the FC model. Students from 

both groups were surveyed to see which type of VARK (visual, auditory, reading/writing, 

kinesthetic) learning style best represented them individually. Figure 4 shows the distribution of 
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the learning styles of the two groups both side by side and combined. The side by side 

comparison shows that both groups have the same distribution of learning styles. The two most 

commonly reported learning styles were kinesthetic and visual.  

Figure 2. Demographics. Demographic data of the 356 students who participated in the survey. 
Y-axis is the age range. The X-axis is the number of students in that age range. The colors denote 
their gender. 
 

 

Figure 3. SRNA Students and the FC Model. The Y-axis represents the number of courses 
students had taken that utilized the FC model. The X-axis shows the number of students. The 
color denotes whether the student was a 1st, 2nd, or 3rd-year anesthesia student. Note that the 
students who selected "None” are a part of Group 2. All others students had taken at least 1 
course that utilized the FC model and, thus, are presented in Group 1.  
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Figure 4. Learning Styles. The box on the left compared the learning styles of Group 1 and 
Group 2 side by side.The box on the right aggregates the learning style data of both Group 1 and 
Group 2. 
 
 
Report of Findings 

Research Question #1 

What is the prevalence of the Flipped Classroom Model in Nurse Anesthesia Programs in the 

US?  

Of the 356 surveyed participants, 55% of the students had taken at least one course using 

the FC model. Based on data collected from Group 1 students, the FC model has been 

implemented in a wide range of the courses offered in Nurse Anesthesia education. It was 

utilized in classes such as anatomy, anesthesia sciences, equipment and technology, assessment, 

advanced and basic anesthesia principles, coexisting diseases, pharmacology, pathophysiology, 

physiology, professional aspects of nurse anesthesia practice, and many other courses. The core 

framework of the FC model is to establish a core knowledge base outside the classroom and 

cultivate deeper learning and thinking inside the classroom. This model can be achieved using 
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many different methods. Figure 5 lists the variety of content and methods used, as pre-class 

activities and in-class activities, in the students’ FC course(s). 

 
 
Figure 5. Instructional Contents. The top section lists the instructional contents that were made 
available for students outside the classroom. The bottom section lists the in-class activities. The 
graph displays and reports the frequency of each method. 
 

Research Question #2 

What is the Student Registered Nurse Anesthetists’ satisfaction level with the Flipped Classroom 

Model?  

Learning satisfaction is defined as feelings of pleasure and gratification that varies in its 

intensity in response to the learning model.8 Perceivable variables of attitude, engagement, and 

motivation help quantify learning satisfaction. Thus, to measure students’ satisfaction with the 

FC model, questions that help quantify attitude, engagement, and motivations were used. When 

asked about their attitudes towards FC: Nearly half, 47% of students reported either “liking” or 

13

32

76

89

117

124

135

18

41

54

115

179

Others… such as quizzes, polls, traditional lecture

Patient interview or examination

Hands-on learning, lab simulations

Live student presentations

Q&A Discussion, point/counterpoint debates

Case Studies, clinical scenarios, problem-based learning

Group work and team learning

Others… such as APEX modules, pre-class quizzes, 
PowerPoints, and discussion board 

Recorded lectures - audio only

Interactive content

Recorded lecture – video and audio

Assigned reading from a book, text, selection, or scientific papers

Instructional Contents Available Outside the Classroom

In-Class Activities

# of Students



 

 30 

“loving” it. 27% of students were neutral about it, and 26% of students either “disliked” or 

“strongly disliked” it. The researcher used the Pearson’s Chi-squared test to assess for an 

association between attitude and other reported factors. No significant associations were found 

between students’ attitudes towards FC and their ages or genders. There is, however, a borderline 

significant association between students’ attitudes towards FC and their learning styles 

(Pearson's Chi-squared test: p= .07). Many students who stated they liked or loved the FC were 

also kinesthetic or visual learners. Attitude towards FC was measured on a Likert scale ranging 

from 1 to 5, 1-strongly dislike, 2-dislike, 3-neutral, 4-like it, 5-love it. The averages of each 

learning style were: Kinesthetic 3.36, Visual 3.41, Auditory 2.71, and Reading/Writing 2.28. 

Figure 6 graphs the association between learning styles and attitude towards FC.  

 

Figure 6. Association between Learning Styles and Attitude Towards FC. The Y-axis 
represents the percentage of students.The X-Axis displays options for students to select in terms 
of attitude towards FC. The different colors signify the students’ learning styles. 
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Figure 7 displays the statement, the students’ response, and the average Likert Scale score of 

each statement. The average scores hovered around 3, indicating students felt “neutral” in terms 

of satisfaction with the FC model. Students did not necessarily feel more motivated or engaged 

in an FC course, when compared to a traditional classroom course. When given the statement, 

“Overall, I am satisfied with the FC model,” about 52% of students agreed. The other 48% felt 

either neutral or dissatisfied with the FC model.  

 

Figure 7. Questions Regarding Student Satisfaction. The X-axis displays the statements the 
students were asked to respond to on a Likert Scale (color-coded).The Y-axis shows the number 
of students that answered and the average score is displayed in the [square brackets]. 
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 To understand the rationale for satisfaction versus dissatisfaction, students were asked to 

select what they liked best and least about the FC model. Figure 8 lists the answer choices picked 

by the students. If the provided answer options did not accurately or thoroughly portray their 

opinion, students were asked to write an open response.  

  When asked what they liked best about the FC model, the more popular answers were 

independent learning aspects, in-class content/activities, and pre-class content/activities. In the 

open-ended response section, students reported that they appreciated the availability of online 

resources prior to class, and the ability to review the content and learn from a variety of sources. 

Students liked the video and recorded lectures that they could download and listen to on their 

own time, such as during long commutes.  

When asked what they liked least about the FC model, the most prevalent responses were 

increased time requirements and poorly prepared content. In the open-ended responses, the 

students reported that they did not like content that was delivered by non-experts such as 

students teaching the content to their peers or having peer-led discussions. Students felt like it 

was “the blind leading the blind.” Also, when students come unprepared, their inability to 

contribute to the in-class activities was deemed to hinder others’ learning potential. Further, with 

online delivery of content, there was no immediate opportunity to ask questions about the 

material. Students also reported that in-class activities were often either poorly prepared or not 

well presented, leading to inefficient use of class time. Students also stated that they did not like 

pre-class activities that seemed to simply be repeated in the classroom. They felt as though they 

had already taught themselves the content and it was harder to passively listen to material they 

had already reviewed. An increase in time commitment prior to class combined with poorly 

utilized in-class time left the students feeling the need to ‘self-teach’ the material. When 
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reporting what they liked least, many students voiced that their FC course was not done correctly 

and thus impeded their learning and grades.  

 

Figure 8. What Students Liked Best/Least. Side by side comparison of what students reported 
they liked best and least about the FC model of learning. 
 
 
 
Research Question #3 

What is the Student Registered Nurse Anesthetists’ perception of learning effectiveness with the 

Flipped Classroom Model?  

Student performance, as a result of the learning model, may be a useful tool in measuring 

learning effectiveness. To that end, students were asked to rate statements regarding exam 

grades, clinical performance, material comprehension, and knowledge retention on a Likert Scale 

ranging from 1 to 5; 1-strongly disagree, 2-disagree, 3-neutral, 4-agree, and 5-strongly agree. 

Figure 9 displays the statement, followed by the students’ responses, and the average Likert 

Scale score of each statement. In the four questions regarding improved changes in performance 

using the FC model (exam grades, clinical performance, material comprehension, and knowledge 

retention), there is an even spread of students who selected Disagree, Neutral, or Agree. The 

average for these statements is ultimately neutral - meaning that the students did not necessarily 

find the FC model superior in learning effectiveness when compared to the traditional model. 
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However, 55% of the students agreed or strongly agreed that the blend of online and in-class 

delivery was felt to be more effective than the traditional classroom delivery of information 

(Figure 9).  

 
 
Figure 9. Questions Regarding Learning Effectiveness. The X-axis displays the statements the 
students were asked to respond to on a Likert Scale (color-coded). The Y-axis shows the number 
of students that answered and the average score is displayed in the [square brackets]. 
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were not completely satisfied with their current learning models, it could be inferred that they 

might be receptive to a different teaching model. It can also be inferred that students may be 

more receptive to a learning model that is targeted to their individual learning styles. Therefore, 

the students’ learning styles were examined to determine if the FC model would be a good fit. 

Students’ receptiveness to the FC can be measured directly by asking students to rate statements 

regarding components and characteristics of the FC model.  

One hundred sixty-one students had never taken a Flipped Classroom course in their 

current anesthesia program. Of those students, about 59% were in a traditionally structured 

program, 40% reported being in a blended/hybrid program where there was a combination of 

traditional and online learning approaches, and 1% were in a mainly online program. When 

asked if they were satisfied with their current learning model, 50% were satisfied with their 

current learning model, 24% were neutral about it, and 26% of students were not satisfied with 

their current learning model. Figure 10 plots the students’ reported current learning models and 

their level of satisfaction with that model. The relationship between student satisfaction and their 

learning model was statistically significant (Pearson's Chi-squared test: p= .02). For the 

traditional face-to-face learning model, 57% of students agreed that they were satisfied, while 

22% disagreed. When students were asked if they were completely satisfied with the 

blended/hybrid learning model, 40% selected agree, 30% selected neutral, and 30% selected 

disagree. Altogether, approximately 50% of students reported feeling unsatisfied or neutral about 

their current learning models. When asked the type of learning model they preferred, the 

overwhelming majority, 82%, of students preferred some mixture of both online and face-to-face 

(Figure 11).  
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Figure 10. Association between Teaching Method and Satisfaction. The Y-axis represents the 
percentage of students. The X-Axis displays the Likert Scale ranging from 1 to 5. The different 
colors signify the students’ current learning model. The online learning model was omitted since 
there were only two students, one selected strongly disagree and the other selected neutral. The 
number in (parenthesis) next to the learning model is the average Likert score of each model. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 11. Learning Model Preference. 81.52% of students preferred a mixture of online and 
face-to-face. 
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The students’ learning styles can also be used to gauge students’ receptiveness to a 

learning model indirectly. Group 2 students were asked to identify which categories of learning 

styles best described them: 1. Passive versus active, and 2. The VARK (visual, auditory, 

reading/writing, kinesthetic) learning styles. The top chart in Figure 12 lists the statements about 

passive and active learning and the students’ responses. Most (78%) of SRNAs considered 

themselves to be active learners who learn better when engaging with the information. When 

asked if they were passive learners, being able to absorb information without being engaged with 

it, the responses were more variable: Most (68%) disagreed or were neutral, while a third (31%) 

agreed. The bottom chart in Figure 12 reiterates that kinesthetic and visual learning styles are 

more prevalent in the study sample. It is important to consider the students’ learning styles when 

considering a learning/teaching model. In the case of the FC model, both passive and active 

learning is applied. Indeed, specific components and activities of the FC model can be tailored to 

any type of VARK learning style. 

 

 



 

 38 

Figure 12. Learning Styles. The result of surveying learning styles from Group 2 SRNAs.The 
top chart lists statements regarding passive and active learning and the students’ response on a 
Likert Scale. The bottom chart displays the result of the survey question asking students to select 
which type of VARK learning style best represents them. Together, this can be utilized to create 
a general learning profile for Group 2 SRNAs. 
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To help directly gauge students’ receptiveness to the FC model, they were given a list of 

components of the FC model and asked to rate them on a Likert scale of 1-5, 1-not at all 

interested, 2-not very interested, 3-neutral, 4-somewhat interested, 5-very interested.  

Figure 13 displays the students’ Likert Scale ratings of the different components of the FC. 

Based on the results, students who did not have any experience with the FC learning model 

tended to be somewhat or very interested in the different components of an FC model. More than 

half of the students stated they were “very interested” in the FC components of flexibility in the 

ability to complete assignments anyplace/anytime, applying content to problem-based scenarios, 

the option to listen to a lecture at their own pace, and hands-on lab simulation. Overall, the 

average of each component was above neutral (3.00), implying that students are somewhat 

interested or very interested in these FC components and thus, may be receptive to the FC 

learning model. 
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Figure 13. Student Receptivity of Components of the FC Model. Students were asked to rate 
on a Likert Scale (X-axis) their interest in various components that are often utilized in a Flipped 
Classroom.Each component is color-coded and the average score is shown in the [square 
brackets]. The Y-axis indicates the number of students. 
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Students were then asked to rate on a Likert Scale of 1-5 (1-Strongly Disagree, 2-

Disagree, 3-Neutral, 2-Agree, 3-Strongly Agree), statements regarding general prerequisites that 

can perhaps be important for students to agree with in order to have an effective FC. These 

prerequisites include being able to complete pre-class activities, taking responsibilities for one’s 

own learning, and utilizing technology in learning. When asked if students always completed 

pre-class assignments, the answers were varied and evenly distributed between disagree, neutral, 

and agree. The majority, 91% agree that they are able to take responsibility for their own 

learning and can independently complete tasks and assignments. Most (93%) also agree that 

personal technological devices are an important part of learning (Figure 14). Finally, when asked 

if they would take an FC course, only 11% of students stated they would not be interested if 

given the opportunity to take an FC course in the future (Figure 15).  

 

Figure 14. Prerequisites of an Effective FC Model. The X-axis displays the statement the 
students were asked to respond to on a Likert Scale (color-coded).The Y-axis shows the number 
of students that answered. The average score is displayed in the [square brackets]. 
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Figure 15. “Given the opportunity, I would take a Flipped Classroom course in the future.” 
Surveying Group 2 students, who have never taken a course utilizing the FC model, if they 
would take a FC course, given the opportunity.Answer choices were on a Likert Scale (X-axis). 
The Y-axis shows the number of students. The average score was 3.75. 
 
 
 
Summary 

Survey data was collected from 356 SRNAs. The survey consisted of an initial set of 

questions to gather the sample’s demographic data, and VARK learning styles. The sample was 

divided into Group 1 (FC group, N=195) and Group 2 (FC naïve group, N=168).  

Group 1 students answered research questions regarding the prevalence of, satisfaction 

with, and perceived effectiveness of the FC model. Group 2 participants were surveyed about 

their learning styles, their satisfaction with the current learning model, and were also asked about 

FC components, gauging their receptiveness to an FC model of teaching.  

Half of both Group 1 and Group 2 respondents reported feeling either neutral or 

dissatisfied with their current learning model, implying there is room for improvement. Data 

from Group 2 indicated that students who have never taken a course utilizing the FC model are 

6

12

37

54

42

0

10

20

30

40

50

60

Strongly Disagree
1

Disagree
2

Neutra l
3

Agree 
4

Strongly Agree  
5

# 
of

 S
tu

de
nt

s



 

 43 

receptive to it, and if given the opportunity, would like to take a course using the FC model. Data 

from Group 1 can be utilized as feedback about the FC model from students who had taken a 

course using the FC model. A discussion of the data presented in this chapter will be included in 

the following chapter. 
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CHAPTER 5: DISCUSSION, IMPLICATIONS, FUTURE RECOMMENDATIONS, AND 
CONCLUSION 

 

Discussion 

The traditional classroom approach to education has been well-established. However, it is 

neither the most efficient way to transfer knowledge to students, nor does it foster critical 

thinking and complex higher-level skills.37 The Flipped Classroom (FC) model combines pre-

class lower level learning with in-class higher-level learning, cultivating both behaviorist and 

constructivist learning theories. A growing body of literature suggests that the FC model is 

increasingly implemented in health care education in the recent years.38  While the model has 

been implemented in various graduate-level classes, there are limited data regarding the 

utilization of the FC model specifically in Nurse Anesthesia Programs.  

A descriptive, quantitative research design was employed by the electronic distribution of 

a survey questionnaire surveying Student Registered Nurse Anesthetists (SRNAs) about the FC 

model. The data collected from 356 SRNA respondents were analyzed, shedding light on the 

research questions regarding the prevalence of the FC model in US Nurse Anesthesia Programs, 

students’ perceived satisfaction levels and learning effectiveness, and students’ receptiveness to 

the model. The latter three helped assess Level 1 of Kirkpatrick’s 4 Level of Training Evaluation 

Model: Reaction. The Kirkpatrick’s Model is used to evaluate the effectiveness of training and 

educational programs on four levels, helping the community to determine if the type of training 

is worthy of attention and utilization. Level 1 measures the learner’s reaction to the training, in 

this case, the FC learning model.  

In this chapter, data collected will be summarized, discussed, and compared to other 

related studies. The below discussion will be structured by order of the research questions: 
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prevalence, satisfaction, learning effectiveness, and receptiveness. Finally, the limitations of the 

study will be discussed, and a recommendation will be made to guide data utilization and further 

research. 

Prevalence  

Based on our data, the FC model is indeed prevalent and has been implemented in Nurse 

Anesthesia education. Of the 356 students who responded, a little over half have taken at least 

one course utilizing the FC model. This model was utilized in a wide range of courses offered in 

Nurse Anesthesia education. It was reportedly used in core anesthesia courses as well as 

supplemental courses such as leadership and health policy. According to the Flipped Learning 

Network, the FC model is not limited to any academic subject area and can be used for all 

education levels from preschool to graduate school studies.39  

In our study, the most common contents made available outside the classroom were 

assigned reading and recorded audio-video lectures. The common in-class activities were group 

learning, problem-based learning, and discussion/debates. Other popular resources utilized in 

outside studies included audio-based podcasts, e-learning tools, educational games, and 

quizzes.40 This data lists the activities and resources that instructors have implemented and by no 

means speak to the effectiveness of the individual techniques.  

There are multiple approaches to implementing an FC and the variety of pre and in-class 

activities allows educators great flexibility when designing an FC. It is important that the 

activities and resources steer students towards achieving all the learning objectives of Bloom’s 

Taxonomy. The pre-class activities are used to support lower-order cognitive skills allowing 

students to establish a core knowledge base. This frees up time for a high level of cognitive 

learning within the classroom that enables students to exercise critical thinking and deeper 
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learning. Altogether, this model facilitates content mastery through the achievement of all six 

learning objectives in Bloom’s Taxonomy. 

Satisfaction 

Of the students who had prior exposure to the FC model, half stated they were satisfied, 

and the other half felt either neutral or dissatisfied with the FC model. Students did not 

necessarily feel more motivated or engaged in an FC course when compared to a traditional 

classroom course. Student satisfaction is dependent on many variables; therefore, it is 

meaningful to consider the specific factors of an FC that students liked or disliked. Factors that 

increased satisfaction were the availability of a variety of content (video and recorded lecture, 

online resources...etc.), the ability to work independently at one’s own pace, and interactive in-

class activities. In a free-text comment, a student wrote, “the video lectures are much better than 

our in-class lectures.” Another student commentary stated they liked the ability to download the 

lecture videos, listen to them on long commutes to clinical as well as relisten to them at home. In 

other studies, a common theme that emerged was that students highly appreciate multimodal 

learning resources that are concise, engaging, can be accessed anytime as necessary.30,31 The FC 

model allows students greater flexibility for learning. The option of pausing, rewinding, and 

adjusting the speed of video allows for more opportunity to think about the material and, thus, 

can arguably strengthens one’s knowledge of the material.41 The FC model was generally well-

received with notable positive student reception to the provided resources that allowed for 

flexibility in learning.19,20,22,26,28-31 

When students were asked what they liked least about the FC, a typical response was the 

increased time requirement of the pre-class activity. This response echoed that of other studies, 

sharing the concern that at-home learning activities increased time requirement and workload. 22-
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24,34 A differing opinion posed by a medical student argued he found the opposite to be true.41 He 

believed the time spent in the pre-class setting was more effective and the in-class activity help 

reinforced the knowledge.41  

Other negative reviews given by students regarded poorly prepared content and provided 

criticism that their FC courses were not perceived to have been conducted properly. 

Implementing an FC requires educators to invest time and effort into producing content specific 

to their topic. When experimenting with a new instructional format, educators can choose to flip 

just a single unit or a lesson as opposed to an entire course. This way, educators can assess 

student responsiveness and utilized their feedback to improve future lessons.  

A common recommendation from FC educators to increase satisfaction is by explaining 

and setting expectations of the FC model to the students prior to implementing it.25 Adult 

learners are motivated to learn and grow their skills when presented with a task that is relevant to 

them in their current needs.42 They need to know how they will benefit from this new 

knowledge. According to the expectation confirmation theory, satisfaction of a product, in this 

case, the FC model, is a function of expectation, perception of the learning model, and affective 

judgment after the exposure to the learning model.43  The theory states that perception is directly 

influenced by the pre-adoption expectations which in turns influences the judgment and 

satisfaction level.43 Thus, educators should set the expectation, articulate the criteria of success, 

and guide the perception.  

Learning Effectiveness 

When asked about the effectiveness of the learning model, the subjective survey data 

suggests that the blend of online and in-class delivery was more effective than the traditional 

classroom delivery of information. Most students prefer some mixture of both online and face-to-
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face learning. However, the students felt there was no significant improvement in exam grades, 

clinical performance, material comprehension, and knowledge retention. The results are subject 

to the student’s perception of their learning outcomes. In studies that compared actual exam 

grades, the results varied. Some studies demonstrated improvement in learning outcomes 

evidenced by improved scores.18,19,23,25,26,29,30,32-34 Conversely, other researchers found that the 

FC model did not consistently improve learning outcomes.21,27,28,35 Measuring outcomes such as 

exam grades help objectively gauge learning outcomes, a Kirkpatrick Level 2 measurement of 

learning. So far, there are inconsistencies in objective measures that demonstrate increased 

learning outcomes. The cause may be multifactorial as learning effectiveness can be influenced 

by the different variables and components of the course design, the delivery, learner’s aptitude, 

and more.  

An ideal pedagogy integrates the learning needs and interests of the student while 

enabling the student to have a stake in the process of their own education. Future implementation 

of an FC course should take into consideration students’ feedback, capitalize on the positive 

features, and curtail the unpopular techniques used in the past. A reliable assessment tool should 

be used to measure learning outcomes. While it is possible that the FC may not consistently 

improve academic performances and exam scores, active learning principles should enhance and 

improve lifelong learning skills.40 The goal is to develop independent thinkers equipped with 

lifelong learning skills, a desirable competency in the medical field.  

Receptivity 

Lastly, the final research question was reserved for participants who had never taken a 

course utilizing the FC model (Group 2). Questions were aimed to determine their receptiveness 

towards the FC model. Receptivity was measured both indirectly and directly. Indirectly, 
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students were asked about the level of satisfaction with their current learning model. If they were 

not completely satisfied with their learning model, it is possible that they might be receptive to a 

different learning model. It can also be inferred that students may be receptive to a learning 

model that is targeted to their individual learning styles. Students’ receptivity to the FC was also 

measured directly by asking students to rate statements regarding components and characteristics 

of the FC model. Their responses were used to gauge their receptiveness to the FC model.  

Of the 356 respondents, a little less than half had never taken a course utilizing the FC 

model. Of those, only half were satisfied with their current learning model. To help create a 

learning profile of these FC-naïve students, they were asked to identify which learning styles 

best described them. When asked about passive and active learning, the majority of SRNAs 

agreed that they were active learners who learn better when engaging with the information. 

Students were also asked to identify which VARK learning style best represented their learning 

preference. The most prevalent style was kinesthetic, followed by visual, reading/writing, and 

lastly auditory. Knowing how learners like to learn is essential and must to be factored into the 

instructional design.  

To directly gauge the FC-naïve students’ receptiveness to the FC model, students were 

asked to rate components of an FC. More than half of students selected “very interested” in the 

FC components of flexibility in the ability to complete assignments anyplace/anytime, applying 

content to problem-based scenarios, the option to listen to the lecture at their own pace, and 

hands-on lab simulation. Overall, if given the opportunity, most students are interested in taking 

a course utilizing the FC model. 

To our knowledge, there are no previous data on student receptivity to the FC model. The 

existing research measures receptivity after being exposed to the model rather than receptivity to 
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the idea of the model. Based on our data, FC naïve students expressed interest in the FC model 

and most preferred a blended classroom. The student’s strong preference for a blended classroom 

invites educators to invest the time and effort into designing a course that considers the learner’s 

style and preferences as well as applicable learning theories. Being receptive to feedback and 

adapting to meet the needs of the students drive educators closer to creating a learning 

environment that efficiently and effectively instills vast medical knowledge while fostering the 

development of lifelong learning skills. 

 

Limitations 

Several limitations of this study should be considered. The survey distributed by the 

AANA was limited to a maximum of 3000 out of the 6947 SRNA AANA members. Of the 3000 

sent, 356 students responded. Because data were analyzed separately by the group, the effective 

sample size was only half that was needed to achieve the power of .95. Therefore, the study may 

have been underpowered to find differences in attitudes towards FC. The data is collected in the 

study was generally subjective and fallible to misinterpretation, either by the participant or by the 

researcher. Furthermore, because no validated, reliable instrument was available to answer the 

research questions, the instrument was created for this study. Testing its validity and reliability 

were beyond the scope of this project. Although the results were collectively analyzed as a 

whole, the individual students were likely exposed to the FC model in different course subjects 

with different educators who may have had different styles of implementation. These differences 

could affect student satisfaction with FC. Further research that controls for the educator and 

teaching method is needed to better quantify satisfaction level and learning effectiveness of the 

FC model.  
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Implications  

With the advancement of technology and the vast availability of information, the FC is a 

promising adjunct for educators to consider when revamping their teaching method beyond the 

traditional method. In our study, about half of the SRNAs surveyed had experienced the FC 

learning model. Of those students, nearly half agreed that the blend of online and in-class 

delivery was more effective than the traditional classroom delivery of information. The other half 

were FC-Naïve students, and are receptive to, and very interested in the opportunity to take a 

course utilizing the FC model. A majority of the FC-naïve students expressed that they would 

prefer a blend of both online and in-class delivery. It is apparent that most students prefer a 

mixture of both online and in-class delivery of information over the traditional method. Based on 

the data from this study, recommendations for future implementation of the FC model will be 

discussed below. 

Prior to implementing the FC model, the positive evidence and the goals of the FC model 

should be discussed with the students to educate them on the model and to set expectations. The 

educator should create a learning profile of their students, by surveying active vs. passive and 

VARK learning styles, in order to get an idea of what type of pre-class and in-class activities 

would best cater to the students’ learning styles and interests. The SRNAs in our study identified 

as active learners, as well as kinesthetic and visual learners. They liked the availability of quality 

audio and video material that can be accessed before class anytime/anyplace, and be completed 

at their own pace. Students also reported that they do not like what they perceive to be poorly 

prepared content and activities that increased time requirements. Being responsive to learner 

feedback and making appropriate adjustments would be a step forward to creating an FC model 

suitable for a particular topic and student cohort.  
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An example of an established, ideal, successful pre-class resource would be a succinct 

Khan-Academy-style video where the lecturer draws and narrates the material(s). These are 

known as screencasts. A screencast is a video recording of data displayed on the screen of a 

computer or mobile device with accompanying audio.44 The Khan Academy website provides 

the list of tools that Salman Khan and his team use to create videos.45 The basic tools needed are 

a video screen recorder, a drawing program, and an input device, such as an iPad and an Apple 

pen, for the user to draw on. The benefit of a screencast video is that it meets the students’ stated 

needs: it can be accessed anytime/anyplace, it can be sped up or slowed down, and students can 

pause it, allowing them to learn at their own pace. A transcript of the video can be provided, 

which could be beneficial for students who prefer reading/writing. This is just one example of a 

well-planned, desirable pre-class activity resource that can be provided for students. 

Ideally, the video/recorded resource is succinct, engaging, and can be efficiently 

completed before class. An example of a framework of pre-class content would be creating a 

library of short (~15-30 minutes) videos that students can access to prepare for their FC 

experience.11 The content can be archivable, easily accessed, and can be revisited. Frustration 

from increased time requirement can stem from the feeling of spending more time than 

anticipated and from the feeling of being overwhelmed. Based on Malcolm’s adult learning 

theory, one key element of motivation to learn is the expectancy of success. The motivation to 

complete these activities is encouraged by setting expectations and explaining how they can 

benefit from the pre-class activities both short-term, immediate application through in-class 

activity, and long term, application of learning in real-life clinical settings. According to Mazur’s 

experience, students who did not participate in the pre-class activity quickly realized that they 
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are unable to participate in the class in a meaningful way and so the driving motivation for 

learning then becomes an intrinsic one.13  

Pre-class videos/resources may have little value unless the students are able to connect it 

to experiences and organizing the information in their brains.13 In-class activities can be 

customized to be suitable for the specific course and the preference of the students. Based on our 

data, while students like the idea of the FC model, they often voiced that the FC was not 

adequately planned and laid out. The first consideration is to provide a productive learning 

climate where learners feel comfortable, both physically and emotionally.42 Because this may 

vary among different cohorts of students, they should be involved in determining their own 

learning needs and identifying which resources and strategies best help them accomplish their 

learning objectives. Again, by setting expectations, this will assist with the transition from 

passive learning to active participation. It is recommended that educators in a flipped classroom 

be flexible to students’ specific needs as they guide the students in their active learning 

experience. Educators are encouraged to use the “Twelve tips for flipping the classroom” by 

Jennifer Moffett, which offers insightful guidance, such as listing technology available to support 

the FC and course organization, to medical educators who are considering a transition to an FC 

approach. 46  

  

Future Recommendations 

The current study provides exploratory preliminary data regarding the use of FC in Nurse 

Anesthesia education. Using this data as a foundation, future research could further investigate 

the learning effectiveness of the FC model. A controlled research experiment gathering data such 

as pre/post-test grades and satisfaction surveys from a cohort of SRNAs in the FC model, 
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compared to the traditional model, could better quantify learning effectiveness. Future studies 

could use Kirkpatrick’s Four Levels of Training Evaluation to guide what their study could 

measure. For example, if sufficient data is available to measure Level 1 and 2 of Kirkpatrick’s 

Four Levels of Training Evaluation, then the next step would be to measure Level 3, and so on. 

Thus, if data about satisfaction (Level 1) and increase in knowledge (Level 2) has already been 

collected, then the next step would be to measure the degree to which students apply what they 

have learned (Level 3). The ongoing goal would be to garner evidence to support the best 

teaching methods. It is most important that current educational practices are, at minimum, 

evidence-based.  

 

Conclusion 

Teaching practices should routinely be examined to ensure they reflect the significant 

changes in current knowledge and technology, achieve the desired results, and, more 

importantly, are evidence-based. The Carnegie researchers found medical training to be 

inflexible, insufficient in bridging formal knowledge and experiential learning, and lacks 

student-centeredness.10 The FC model is a student-centered pedagogy that allows students to 

become actively involved in their learning. Students are exposed to the material prior to 

classroom time, allowing them to learn and digest at their own pace. More complex learning 

activities can then occur in the classroom, encouraging students to process ideas, deepen their 

understanding, and develop their critical thinking. The FC model allows great flexibility for both 

educators and students. The results of this study show that students are positively receptive to 

resources that allow for flexibility in learning, ones that enable them to learn anywhere, anytime, 

at their own pace. FC model is currently being trialed in Nurse Anesthesia education, with about 
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half of the surveyed students having been exposed to the FC model. Our data is inconclusive 

regarding student satisfaction and learning effectiveness of the model. However, it is evident that 

students are highly receptive to the idea of the mixture of both an online and in-class delivery of 

information. The findings in this study contribute to the growing literature of the FC model and, 

more distinctively, provide preliminary data of the FC model in Nurse Anesthesia education. 

Ultimately, the challenge is for educators to effectively and efficiently instill the ever-

expanding volume of complex medical knowledge upon students. The FC is an educational 

model that allows for the implementation of innovative learning activities and resources that can 

meet the learning demands of both students and modern education reformers. While more data is 

needed to quantify learning satisfaction and effectiveness within Nurse Anesthesia education, the 

model is still worthy of attention and can be a catalyst for introducing technologically advanced 

resources to the traditional classroom. Being open to innovative methodologies such as the FC 

model allows educators to better impart the tectonic changes in current knowledge, and the ever 

advancement of technology. 
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Appendix B. Cover Letter 

October 3nd, 2017 
 
 
Dear fellow colleagues, 
You are invited to participate in a research study titled  
“Flipped Classroom Learning Model in Nurse Anesthesia Education.” 
 
This study is being conducted by Anna Tran, principal investigator and student registered nurse 
anesthetist at Georgetown University. The purpose of this survey is to examine the prevalence of 
the Flipped Classroom Model in US Nurse Anesthesia Programs and to determine student 
satisfaction levels and perceived learning effectiveness with the model.  
 
You are being asked to take part in this study because you are a student in a Nurse Anesthesia 
program.  
 
This survey should take approximately by 10 - 15 minutes to complete.  
 
Participation in this study is entirely voluntary at all times. You can choose not to participate at 
all, decline to answer any of the questions, or discontinue participation and not submit the online 
survey. Regardless of your decision, there will be no effect on your relationship with the 
researcher or with Georgetown University.  
 
If you agree to participate, you are asked to fill out an online survey through SurveyMonkey – 
the link to the survey is provided below. All of your responses to this survey will remain 
anonymous and cannot be linked to you in any way. The SurveyMonkey system has been 
determined to be sufficiently protected/secure to allow for its use by Georgetown University 
researchers. Once you submit your completed survey, there will be no way to withdraw your 
responses from the study because there is no mechanism to identify you. Your response will be 
sent directly to the American Association of Nurse Anesthetists (AANA) Research Services and 
Assistance Department and kept on a password-protected computer. Results of the survey will be 
provided to the Georgetown Principal Investigator in an Excel file with no identifiers.  
 
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 others in the future by 
contributing to our knowledge of Flipped Classrooms in Nurse Anesthesia programs.  
If you have any questions regarding the survey or this research project in general, please contact 
the principal investigator, Anna Tran via email at at1096@georgetown.edu. If you have any 
questions about your rights as a research participant, please contact the Georgetown University 
IRB at (202) 687-1506 or irboard@georgetown.edu.  
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By completing and submitting this survey, you are indicating your consent to participate in this 
study. There is no need for a signed consent to participate. 
 
To start the survey, please follow this link:  
  
Please submit the survey by  
 
Sincerely, 
Anna Tran, BSN 
Georgetown Graduate Candidate 2020 
Georgetown University  
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Appendix C. Data Collection Tool  

Flipped Classroom Learning Model in Nurse Anesthesia Education 
 

This is a Data Collection Tool intended to collect information from Student Registered Nurse 
Anesthetists regarding utilization, satisfaction, and perceived effectiveness of the Flipped 
Classroom model. In the case where a student has not participated in a course using the Flipped 
Classroom model, data will be collected surveying the student’s general perception of the 
components associated with the Flipped Classroom model. 
 
Select the option that best describes yourself. 
#1 Gender:  

- Male 
- Female 
- Prefer not to say 

#2 Age: 
- 20 - 30 
- 31 - 40 
- 41 – 50 
- 51+  

#3 At what point are you currently in your program?  
- 1st year of anesthesia school 
- 2nd year of anesthesia school 
- 3rd year of anesthesia school  

 
#4 Flipped Classroom is a type of blended learning that reverses the traditional classroom. 
Blended means it combines online learning with classroom learning. Traditional classroom offers 
lecture first then homework. In a Flipped Classroom, video recorded lectures or other types 
of instructional content are provided for students to view at home before class. This frees 
up class time to engage in discussion, problem-based learning, case studies, clinical 
scenarios, teamwork, simulations and other collaborative learning activities.  
Flipped Classroom style learning may have many names: inverted/reverse/backwards classroom, 
and peer instruction. Make note that Flipped Classroom is not ‘Online School’. There is typically 
face-to-face class every week as scheduled, the online portion is assigned in advance for students 
to complete before class.  
In your anesthesia program, how many of your courses are offered in the Flipped Classroom 
format?  

- None 
- 1-3 
- 4-6 
- 7-9 
- 10+ 

 
If you have selected NONE, skip to questions #23 and answer questions #23 - #42 (20 questions)  
 
If you have selected one of the following 1-3, 4-6, 7-10, or >10, 
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continue and answer questions #5 - #22 (18 questions)  
--------------------------------------------------------------------------------------------------------------------- 
If you answered yes you have had the opportunity to learn in a Flipped Classroom, please 
answer the following: 
 
#5 Which course(s) utilized the flipped classroom model? (Select all that apply) 

- Anatomy 
- Anesthesia Sciences 
- Anesthesia equipment and technology 
- Assessment 
- Advanced Anesthesia Principles 
- Basic Anesthesia Principles 
- Coexisting Diseases. 
- Pharmacology 
- Pathophysiology 
- Physiology 
- Professional aspects of nurse anesthesia practice 
- Research 
- Others (Free response)  

 
#6 What type of instructional content(s) has been made available to you outside of the 
classroom? (Select all that apply) 

- Recorded lectures - audio only  
- Recorded lecture – video and audio  
- Assigned reading from a book, text, selection, or scientific papers.  
- Interactive content 
- Others (Free response) 
 

#7 What type of in-class activities were implemented? (Select all that apply) 
- Q&A Discussion, point/counterpoint debates.  
- Case Studies, clinical scenarios, problem-based learning.  
- Group work and team learning 
- Hands-on learning, lab simulations 
- Live student presentations 
- Patient interview or examination.  
- Others (Free response) 

 
#8 What best describes your attitude towards the “Flipped Classroom” model?  

- Strongly Dislike 
Dislike 

- Neutral 
- Like it 
- Love it 
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Select the option that best describes your perception. 
#9 Generally, I am more engaged in my Flipped Classroom courses compared to Traditional 
Classroom courses. 

- Strongly Disagree, Disagree, Neutral, Agree, Strongly Agree 
 
#10 In-class activities in my Flipped Classroom course were interesting.  

- Strongly Disagree, Disagree, Neutral, Agree, Strongly Agree 
 
#11 I felt more motivated to learn in a Flipped Classroom course. 

- Strongly Disagree, Disagree, Neutral, Agree, Strongly Agree 
 
#12 I am able to remember the information I’ve learned in a Flipped Classroom better than a 
Traditional Classroom. 

- Strongly Disagree, Disagree, Neutral, Agree, Strongly Agree 
 
#13 I feel like the Flipped Classroom helps me understand the material better than the 
Traditional Classroom.  

- Strongly Disagree, Disagree, Neutral, Agree, Strongly Agree 
 
#14 I believe my exam grades are better in courses that use the Flipped Classroom model. 

- Strongly Disagree, Disagree, Neutral, Agree, Strongly Agree 
 

#15 I find the blend of an online class delivery and in-class delivery is more effective than using 
one-way delivery of information  

- Strongly Disagree, Disagree, Neutral, Agree, Strongly Agree 
 
#16 I prefer learning in a Flipped Classroom 

- Strongly Disagree, Disagree, Neutral, Agree, Strongly Agree 
 
#17 The Flipped Classroom model better prepares me for clinical performance versus the 
traditional model.  

- Strongly Disagree, Disagree, Neutral, Agree, Strongly Agree 
 
#18 Overall, I am satisfied with the Flipped Classroom model. 

- Strongly Disagree, Disagree, Neutral, Agree, Strongly Agree 
 
#19 What do you like best about the Flipped Classroom model?  

- Decrease time requirement 
- Pre-class content/activities 
- Independent learning 
- In-class content/activities 
- Well prepared content and execution of the Flipped Classroom 
- Others (Free response) 
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#20 What do you like the least about the Flipped Classroom model?  
- Increased time requirement 
- Pre-class content/activities 
- Independent learning 
- In-class content/activities 
- Poorly prepared content 
- Others (Free response) 

 
#21 Which learning style best represents you? 

- Visual Learner (Prefer to see info and to visualize the relationship between ideas) 
- Auditory Learner (Prefer to hear info rather than reading it or seeing it displayed visually)  
- Reading/writing learner (Learn by reading and writing) 
- Kinesthetic learners (Hands-on, experiential learners; learn best by doing) 

 
#22 Please Check to the items that describe you (Select all that apply) 

- I like to study alone 
- I study with friends or in a group 
- I like to study in a quiet place 
- I enjoy my studies and do not need any outside motivation to study 
- I am not overly motivated to study unless I have deadlines to meet 
- I tend to procrastinate 
- I am usually prepared  
- I prefer teachers who provide careful course outlines and objectives 
- I prefer teachers who encourage class discussion and activities 
- I prefer teachers who use lectures and textbook reading as a method of teach 

 
 
 
You are now finished with the survey. Thank you for your participation! 
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--------------------------------------------------------------------------------------------------------------------- 
If you answered No, on questions #4, you have NOT had the opportunity to learn in a 
Flipped Classroom, please answer the following: 
 
#23 Which model best describes the way your classes are structured in your program?  

- Traditional: Face-to-face lecture in the classroom, homework at home.  
- Online: Majority of lectures provided online. May be required to come to campus for 

clinical component.  
- Blended/hybrid learning: a combination of Traditional and Online learning approach. 

Combined face-to-face instruction with computer-mediated instruction.  
- Other (Free Response)  

 
#24 I am completely satisfied with the current teaching method. 

- Strongly Disagree, Disagree, Neutral, Agree, Strongly Agree 
 
#25 Which class modality do you prefer?  

- Entirely face-to-face   
- Minimal use of online learning, mostly held in face-to-face format 
- An equal mix of face-to-face and online content 
- Extensive use of online learning, but still some face-to-face class time 
- Entirely online with no face-to-face time 

 
#26 Which learning style best represents you? 

- Visual Learner (Prefer to see info and to visualize the relationship between ideas) 
- Auditory Learner (Prefer to hear info rather than reading it or seeing it displayed visually)  
- Reading/writing learner (Learn by reading and writing) 
- Kinesthetic learners (Hands-on, experiential learners; learn best by doing) 

 
#27 Please check next to the items that describe you (Select all that apply) 

- I like to study alone 
- I study with friends or in a group 
- I like to study in a quiet place 
- I enjoy my studies and do not need any outside motivation to study 
- I am not overly motivated to study unless I have deadlines to meet 
- I tend to procrastinate 
- I am usually prepared  
- I prefer teachers who provide careful course outlines and objectives 
- I prefer teachers who encourage class discussion and activities 
- I prefer teachers who use lectures and textbook reading as a method of teach 
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Rate each item on a scale of 1-5 as to your level of interest, 1 being not at all interested and 5 
being very interested.  
#28 The ability to watch the lecture online as a video.  

- Not at all Interested, Not Very Interested, Neutral, Somewhat Interested, Very Interested 
 
#29 Receiving video lectures and learning content before the scheduled class time, so I can 
review and be familiar with the material. 

- Not at all Interested, Not Very Interested, Neutral, Somewhat Interested, Very Interested 
 
#30 The option to pause lecture, take notes, and then continue listening to lecture at your own 
pace. 

- Not at all Interested, Not Very Interested, Neutral, Somewhat Interested, Very Interested 
 
#31 Flexibility of being able to complete assignments anyplace/anytime. 

- Not at all Interested, Not Very Interested, Neutral, Somewhat Interested, Very Interested 
 
#32 Active in-class group discussion about content learned 

- Not at all Interested, Not Very Interested, Neutral, Somewhat Interested, Very Interested 
 
#33 Applying content to problem-based scenarios.  

- Not at all Interested, Not Very Interested, Neutral, Somewhat Interested, Very Interested 
 
#34 Increased in-class interaction with other students in collaborative activities 

- Not at all Interested, Not Very Interested, Neutral, Somewhat Interested, Very Interested 
 
#35 Increased in-class interaction with the instructor.  

- Not at all Interested, Not Very Interested, Neutral, Somewhat Interested, Very Interested 
 
#36 Hands-on, lab simulations that allow application of content learned. 

- Not at all Interested, Not Very Interested, Neutral, Somewhat Interested, Very Interested 
 
Select the option that best answers each statement. 
#37 Personal technological devices (Laptop, Desktop, Tablet, iPad, and Mobile Phone) can be an 
important part of a student’s learning.  

- Strongly Disagree, Disagree, Neutral, Agree, Strongly Agree 
 
#38 I am able to take responsibility for my own learning and can independently complete tasks 
and assignments.  

- Strongly Disagree, Disagree, Neutral, Agree, Strongly Agree 
 
#39 I always complete the pre-class reading and any pre-class assignments before class. 

- Strongly Disagree, Disagree, Neutral, Agree, Strongly Agree 
 
#40 I am an active learner, I learn better when engaging in meaningful activities and having to 
think about what I am doing.  

- Strongly Disagree, Disagree, Neutral, Agree, Strongly Agree 
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#41 I am a passive learner, I can quietly absorb information and knowledge without engaging 
with the information received or the learning experience.  

- Strongly Disagree, Disagree, Neutral, Agree, Strongly Agree 
 
#42 Given the opportunity, I would take a flipped classroom course in the future. 

- Strongly Disagree, Disagree, Neutral, Agree, Strongly Agree 
 
 
You are now finished with the survey. Thank you for your participation! 
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