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Krista Elaine Searles
INDEPENDENT SIMULATION OBSERVATION AND REFLECTION: A
FEASIBILITY STUDY

Clinical reasoning is essential for safe and effective nursing practice, yet
traditional strategies for fostering clinical reasoning development in prelicensure nursing
students are often limited by scheduling constraints, faculty availability, and resource
demands. As nurse educators seek flexible, student-centered approaches to strengthen
clinical reasoning skills, independent learning strategies that can supplement existing
methods are increasingly valuable. This feasibility study examined Independent
Simulation Observation and Reflection (ISOR), a theory-informed, asynchronous
learning strategy in which students observe recorded simulations and complete guided
reflections. ISOR is designed to serve as a low-resource, flexible complement to
traditional strategies that can reinforce clinical reasoning through repetition and
reflection.

The study employed a within-subjects, quasi-experimental design. Undergraduate
students enrolled in a nursing leadership course were recruited for voluntary
participation. Participants completed both the ISOR activity and a virtual case study
control assignment. After each activity, students completed surveys assessing
acceptability, feasibility, and usability. Quantitative survey data were analyzed to
compare student perceptions across the two learning strategies, and qualitative feedback
provided additional context about perceived benefits and barriers of each strategy.

Findings demonstrated that ISOR was similar to the case study in terms of

acceptability, feasibility, and usability. Students found ISOR to be flexible, low-stress,
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and engaging, and reported that observing and reflecting on a simulation helped them
apply prior learning, bridging the theory-practice gap. Barriers to implementation were
minimal and primarily centered around technological issues that should be addressed
prior to broader implementation or further study.

The results of this study indicate that ISOR is a viable teaching strategy which
could be implemented into nursing curricula with minimal disruption. Qualitative results
also suggest that ISOR provides an opportunity for students to practice clinical reasoning
skills. Further research is needed to investigate the impact of ISOR on clinical reasoning
outcomes, to explore how repeated use of ISOR may influence engagement and learning
outcomes, and to validate these results in a larger multi-site study.

Janet Carpenter, PhD, RN, FAAN, Chair
Barbara Friesth, PhD, RN
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LIST OF ABBREVIATIONS

The following section defines key terms used throughout this dissertation proposal.

AIM - Acceptability of Intervention Measure

ATI - Assessment Technologies Institute

BSN — Bachelor of Science in Nursing

CINAHL - Cumulative Index of Nursing and Allied Health Literature

CJM - Clinical Judgment Model

COVID-19 - Coronavirus disease 2019, the virus responsible for the global pandemic
that began in 2020

CR - Clinical Reasoning

DPT — Dual Processing Theory

ERIC - Education Resources Information Center

FIM - Feasibility of Intervention Measure

HESI - Health Education Systems Incorporated

ISOR - Independent Simulation Observation and Reflection

LEAD - Leadership Exploration and Development Course

NCLEX-RN - National Counsel Licensure Examination — Registered Nurse.

NCSBN — National Council of State Boards of Nursing

PRISMA-ScR — Preferred Reporting Items for Systematic Reviews and Meta-Analyses
Extension for Scoping Reviews

RN(s) — Registered Nurse(s)

SCI — Supervised Clinical Instruction

SUS — System Usability Scale
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LIST OF DEFINITIONS

The following section defines key terms used throughout this dissertation proposal.
Acceptability

Acceptability is “the perception among implementation stakeholders that a given
treatment, service, practice, or innovation is agreeable, palatable, or satisfactory” (Weiner
etal., 2017, p. 2)
Analytic Processes

A reasoning pattern “clinicians use to break down a situation into its elements. Its
primary characteristics are the generation of alternatives and the systematic and rational
weighing of those alternatives against the clinical data or likelihood of achieving
outcomes” (Tanner, 2006, p. 207).
Background Knowledge

Background knowledge is information “which is abstract, generalizable, and
applicable in many situations and is derived from science or theory” (Tanner, 2006, p.
205)
Clinical Judgment

A clinical judgment is “an interpretation or conclusion about a patient’s needs,
concerns, or health problems, and/or the decision to take action (or not), use or modify
standard approaches, or improvise new ones as deemed appropriate by the patient’s
response” (Tanner, 2006, p. 204).

Clinical Judgment Skills

Xiv



The healthcare professional’s ability to make well-reasoned interpretations,
conclusions or decisions and respond appropriately in a clinical situation
Clinical Reasoning

Clinical reasoning is the cognitive process that healthcare professionals use to
analyze and interpret clinical information, draw conclusions, and formulate judgements
(Tanner, 2006).
Clinical Reasoning Skills

Clinical reasoning skills refers to the ability of healthcare professionals to
thoughtfully engage in clinical reasoning processes.
Critical Thinking

Critical thinking is “the intellectually disciplined process of actively and skillfully
conceptualizing, applying, analyzing, synthesizing and/or evaluating information
gathered from, or generated by, observation, experience, reflection, reasoning or
communication, as a guide to belief and action” (Chisari et al., 2005, p. 2).
Context

The location, and aspects about that location, “where scientific abstractions are
filled out in practice” (Tanner, 2006, p. 205).
Feasibility

Feasibility is “defined as the extent to which a new treatment, or an innovation,
can be successfully used or carried out within a given agency or setting” (Weiner et al.,
2017, p. 2).

Independent Simulation Observation and Reflection (ISOR)
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ISOR is a teaching strategy in which students engage in the simulation observer
role by viewing a video-taped simulation through an asynchronous learning platform and
then reflect on their observations using guided journaling.

Interpreting

Interpreting involves application of a variety of reasoning patterns to the noticed
information in order to make sense of the clinical situation (Tanner, 2006).

Intuition

A reasoning pattern “characterized by immediate apprehension of a clinical
situation” (Tanner, 2006, p. 207). Although clinicians may characterize intuition as a “gut
feeling”, intuition commonly relies on pattern recognition based on prior experiences
with similar situations, which may or may not be consciously recognized by the clinician.
Narrative Thinking

A reasoning pattern clinicians use to interpret the “human concerns, intent, and
motives... of the illness experience. ... [N]arrative reasoning creates a deep background
understanding of the patient as a person” (Tanner, 2006, p. 207). Narrative thinking may
be referred to colloquially by nurses as “the big picture”, a way of aligning the past,
present, and future trajectory of a patient’s story with the salient and particular details of
the clinical picture.

Noticing

Noticing involves recognizing or attending to salient information within a clinical

situation to form “a perceptual grasp of the situation at hand” (Tanner, 2006, p. 208).

Observer Role
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The observer role in simulation refers to a learner who engages cognitively in the
scenario from a distance, “but does not actively participate in the decision-making of the
simulation” (Johnson, 2018, p. 11).

Reflection

Reflection, “the conscious consideration of the meaning and implication of an
action, includes the assimilation of knowledge, skills, and attitudes with pre-existing
knowledge” (Decker et al., 2021, p. 58). Reflection may be formal or informal; it may be
carried out individually or in discussion with others and may be facilitated through a
variety of cognitive models (Decker et al., 2021).

Reflection-In-Action

Reflection-in-Action is the process of reviewing and interpreting the patient’s
responses to a nursing intervention, attending to outcomes that do not meet the nurse’s
expectations, and adjusting the nursing interventions as needed. Reflection-in-action is a
situated process that may appear to occur simultaneously with the enaction of the nursing
intervention, as the nurse evaluates the patient’s responses throughout the care activity
(Tanner, 2006).

Reflection-On-Action

Reflection-on-action is the critical review of the nurse’s own actions and the
patient outcomes that converts past experiences into personal and professional growth.
Reflection-on-action occurs after the care situation has ended and is an opportunity for
the nurse to learn from the situation, building additional knowledge, context, and
reasoning skills to be used in future care situations (Tanner, 2006).

Responding
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Responding involves “deciding on a course of action deemed appropriate for the
situation, which may include ‘no immediate action’” (Tanner, 2006, p. 208). Responding
is the process of deciding upon and enacting a clinical judgement.

Simulation

Simulation is an educational strategy in which a real-world situation is
constructed in an imitated or virtual setting, engaging learners in complex role-play
(Johnson, 2018; Lapkin et al., 2010; Theobald et al., 2021). Simulation can be designed
with varying levels of fidelity to realism, based on the learning objectives, abilities of the
learners, and equipment and technology available. Hi-fidelity simulations immerse
learners in a convincing replica of real-world clinical setting using highly technical
mannequins that simulate a variety of anatomical and physiological responses and real or
realistically functioning equipment (Theobald et al., 2021).

Supervised Clinical Instruction (SCI)

Supervised Clinical Instruction (SCI) is an educational strategy in which learners
directly care for patients in a relevant setting, with direct supervision and coaching from a
qualified faculty member (Chisari et al., 2005).

Therapeutic Relationship

An interpersonal alliance between the nurse and patient for the benefit of the
patient’s health in which the nurse learns the patient’s individual patterns of responses to
illness and treatment and comes to better understand the patient’s human experience
(Tanner, 2006).

Usability
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Usability is the context-specific “quality of the appropriateness to a purpose of
any particular artefact”, summarizing the effectiveness, efficiency, and user’s satisfaction

(Brooke, 1995, p. 1)
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CHAPTER 1
Introduction

Healthcare systems are becoming more complex, placing more demands on
nurses to deliver high-quality, efficient, well-coordinated care. Nurses must
simultaneously perform multiple roles, manage care for multiple patients, and
autonomously prioritize complex patient needs (Hovland, Kyrkjebo, Andersen, et al.,
2018). Nurses use clinical reasoning to make sense of complex situations, optimize
patient outcomes, and prevent patient harm (Tutticci et al., 2022). Clinical reasoning is
the cognitive process that healthcare professionals use to analyze and interpret clinical
information, draw conclusions, and formulate judgements (Tanner, 2006). Competent
clinical reasoning skills, including the ability to assess a situation, identify needs or
problems, frame problems within the context of the individual’s environment, and
develop individualized plans of care, are required to function independently in the
nursing role (Liou & Cheng, 2013; Murphy, 2004). However, most new nurses are not
sufficiently competent in clinical reasoning to perform their role safely and effectively
upon graduating (Bennett, 2017). Nurse educators, tasked with facilitating the
development of clinical reasoning skills in prelicensure nursing students, need practical,
evidence-based teaching strategies that expose learners to complex clinical situations and
provide opportunities for students to practice and reflect upon developing clinical
reasoning skills (Tedesco-Schneck, 2019).

Organization of this Research Dissertation
This dissertation reports on a study that investigated the feasibility, acceptability,

and usability of Independent Simulation Observation and Reflection (ISOR), a teaching



strategy aimed at improving clinical reasoning in pre-licensure nursing students. The
dissertation includes five chapters.

Chapter 1 sets the stage for this research topic by introducing the background,
significance, and theory of clinical reasoning in nursing education. The problem
statement identifies the necessity of innovative teaching methods to enhance student
engagement and learning outcomes, highlighting the rationale for exploring the ISOR
teaching strategy. Specific aims, which included assessing the feasibility, usability, and
acceptability of the ISOR strategy and identifying barriers to its implementation, defined
the objectives for the research study.

Chapter 2 offers a thorough review of the existing literature relevant to the ISOR
teaching strategy and the broader context of educational innovations. It begins with a
critical scoping review of the empirical literature on strategies for developing clinical
reasoning, highlighting the concerning lack of high-quality literature to guide the
development of educational best-practices. The chapter then includes a review of the
broader landscape of nursing education literature, highlighting relevant literature that
supports the development of teaching strategies such as ISOR and providing scientific
rationale for this research.

Chapter 3 details the research methods that were used to conduct this study. It
begins with a discussion of specific aims, identifying the research questions and null
hypotheses that guided data collection and analysis. The research design is outlined,
which included a within-subjects design where participants completed both the ISOR and
control activities. Ethical considerations are detailed, including procedures for protecting

participant confidentiality, obtaining informed consent, and addressing the future use of



collected data with participants’ rights to withdraw their consent. Information about the
study sample is provided, including recruitment methods and sample size considerations,
and detailed procedures for data collection and analysis are described. The chapter
concludes with a discussion of the study’s limitations, acknowledging potential
constraints and the scope of the research.

Chapter 4 presents the results of the study, including both quantitative and
qualitative findings. It begins with a description of the participant sample. Quantitative
results from standardized measures of acceptability, feasibility, and usability are reported
for both the ISOR and case study activities, including descriptive statistics, tests of
normality, and inferential analysis using the Wilcoxon Signed Rank Test. The chapter
also includes results from qualitative content analysis of open-ended survey responses,
identifying key themes related to what students found valuable and frustrating about each
activity. These results provide a comprehensive understanding of participant experiences
and perceptions, addressing specific aims of the study.

Chapter 5 discusses the results in the context of the study’s research questions and
broader literature. Organized by the study’s specific aims, the discussion highlights that
ISOR was found to be as feasible, usable, and acceptable as a traditional case study
activity, and that it was perceived by students as a valuable learning experience. The
chapter also explores the minimal barriers to implementation identified in the study, most
of which related to minor technological issues. Implications for nursing education are
outlined, emphasizing ISOR’s potential as a flexible, theory-based strategy to support

clinical reasoning development. The chapter concludes with a discussion of study



limitations and recommendations for future research, including the need for efficacy
testing and longitudinal evaluation.

By following this organization, the dissertation introduces the research problem,
situates it within the existing literature, describes the systematic framework for
investigating the feasibility, acceptability, and usability of the ISOR teaching strategy,
details the results, and discusses implications of the study for nursing education and
future research.

Background

In nursing, like other healthcare professions, acquisition of a strong scientific
knowledge base and development of clinical competence were the prevailing educational
focus through much of the late 20" century (Higgs, 2009). In the 1990s and 2000s, the
importance of clinical reasoning began to attract recognition as a critical component of
nursing practice by many scholars and organizations, but definitions for clinical
reasoning in nursing were inconsistent and typically borrowed from other health
professions (Simmons et al., 2003). As nursing scholars worked to develop models to
define clinical reasoning within nursing practice, nurse educators have sought ways to
teach clinical reasoning to future nurses. A report by the Carnegie Foundation for the
Advancement of Teaching called for “radical transformation” in nursing education, with
a shift toward pedagogies that developed students’ clinical reasoning skills (Benner et al.,
2009). In response, the National Council of State Boards of Nursing, the organizing body
responsible for testing and licensure of nurses, implemented sweeping changes to the
content and structure of the national licensure exam for registered nurses (NCLEX-RN),

attempting to more accurately assess both knowledge and reasoning to ensure newly



licensed nurses can make safe and effective clinical judgements that guide patient care
(LeGrande, 2016; Nunn-Ellison et al., 2020). These changes highlight the shift in
priorities within nursing education and practice toward ensuring nurses possess the
clinical reasoning skills required to provide safe and effective patient care.
Significance of Clinical Reasoning

Clinical reasoning is a foundational skill in nursing practice, required for more
than 46% of routine nursing tasks performed by newly graduated nurses (Hensel &
Billings, 2020). As autonomous care providers, nurses are expected to engage in this
complex cognitive work to assess situations, diagnose and prioritize problems, and
determine the best course of action to achieve optimal patient outcomes (Hensel &
Billings, 2020). As healthcare becomes more complex, nurses are often responsible for
high-risk decision-making, where insufficient clinical reasoning can lead to serious
consequences for patients (Muntean, 2012). In particular, clinical reasoning skills have
been linked to a nurse’s ability to recognize and intervene on a patient’s declining health
(LeGrande, 2016). Across multiple studies, researchers found that insufficient clinical
reasoning was a contributing factor in 60-65% of in-hospital adverse events, which were
potentially preventable if nurses had recognized changes in patients’ clinical conditions
and responded appropriately (Hodgetts et al., 2002; Muntean, 2012). To prevent patient
harm and promote positive patient outcomes, nurses must wield clinical reasoning skills
that result in safe, accurate, and timely clinical judgments (LeGrande, 2016).

In response to healthcare reform throughout the 21 century and a worsening
shortage of nurses in the workforce, newly graduated nurses are increasingly expected to

enter the profession as “advanced beginners”, possessing the clinical reasoning skills



needed to deliver safe, effective care (Cioffi et al., 2005; LeGrande, 2016). According to
Bennett (2017), most newly graduated nurses are unprepared for the professional and
clinical demands of the workforce. Nurse leaders report that they do not expect new
nurses to be able to perform their roles independently upon graduating, yet place them in
direct patient care positions with minimal supervision (Brown & Crookes, 2016). This
sharp contrast between clinical reasoning skills and patient care expectations places these
new nurses at high-risk to commit errors and contribute to patient harm events (Saintsing
etal., 2011). One study of nurses with less than 1 year of practice experience found that
49% of newly graduated RNs had been involved in one or more errors; 40% were
involved in a patient fall, 33% reported delays in care or treatment, and 75% were
involved in at least one medication error (Smith & Crawford, 2002). In order to practice
safely, new nurses must rapidly develop the clinical reasoning skills to function
independently (Liou & Cheng, 2013). To protect patients, nurse educators must develop
strategies to improve prelicensure nursing students’ clinical reasoning skills before they
enter the profession (Hensel & Billings, 2020).
Theoretical Background of Clinical Reasoning in Nursing

The Hypothetico-Deductive Model was introduced in medical literature in the
1970s to describe an analytic diagnostic reasoning process in use by many physicians.
The Hypothetico-Deductive process involves hypothesizing a list of possible clinical
diagnoses and then obtaining evidence that supports or rejects those hypotheses until the
final diagnosis is determined (Elstein et al., 1978). Critics of the Hypothetico-Deductive
Model have suggested that expert clinicians rely on pattern-recognition, rather than

analytic processing, to categorize and compare the symptoms to similar cases from prior



experiences. In the years that followed, as researchers and theorists debated the most
accurate model of the reasoning processes clinicians used to diagnose problems and
determine a course of treatment, the cognitive complexity of clinical reasoning became
apparent (Marcum, 2012).

In an effort to reconcile the literature supporting hypothetico-deductive
processing and pattern recognition, Dual-Processing Theory (DPT) was introduced. DPT
integrates the analytic hypothetic-deductive model and the non-analytic pattern-
recognition model, positing that clinicians rely on metacognitive processes to determine
the best time and situation to apply each model based on the clinical evidence and their
own clinical expertise and previous experience (Marcum, 2012). In the 1990s, Boshuizen
and Schmidt (1992) suggested that the skills used for clinical reasoning, and the ability to
use them in context, developed concurrently with ongoing knowledge acquisition,
proposing that as practitioners acquire more complex cognitive structures to organize and
access knowledge through practice-based and experiential learning, they also develop
more expertise in the application of clinical reasoning processes. In the decades that
followed, DPT, and variations on DPT, became foundational to describe clinical
reasoning in medicine, providing the theoretical framework for many teaching strategies
used to educate medical students and practitioners (Marcum, 2012).

As clinical reasoning theories gained traction within medical education, other
health professions began to evaluate how these cognitive patterns played a part in
learning and practice within their own fields (Higgs, 2009). Of the models developed to

describe clinical reasoning specific to the nursing discipline, the Clinical Judgment



Model (CJM) and the Clinical Reasoning Cycle seem to have gained the most traction in
both research and practice.

Tanner’s CJM, introduced in 2006, describes the iterative and constructive
process by which nurses utilize clinical reasoning patterns, make decisions, reflect on
clinical outcomes, and develop clinical reasoning skills (Tanner, 2006). It emphasizes the
complex, multifaceted nature of clinical judgment, which involves noticing, interpreting,
responding, and reflecting. In the CJM, Tanner differentiates between clinical reasoning
and clinical judgment, identifying clinical judgement as “an interpretations or conclusion
about a patient’s needs, concerns, or health problems, and/or the decision to take action
(or not), use or modify standard approaches, or improvise new ones as deemed
appropriate by the patient’s response” (Tanner, 2006, p. 204). Accurate and safe clinical
judgments, according the CJM, are the product of a well-informed and well-reasoned
grasp of the clinical picture. The cognitive processes of noticing and interpreting, while
essential to arriving at the clinical judgement, are themselves considered to be a distinct
concept: clinical reasoning (Tanner, 2006).

The Clinical Reasoning Cycle, developed by Levett-Jones et. al. (2010), was
informed by CJM, as well as other theories on critical thinking, clinical judgment, and the
development of the nursing discipline. The Clinical Reasoning Cycle outlines a cyclical
process of clinical reasoning involving eight steps: considering the patient situation,
collecting information, processing information, identifying problems, establishing goals,
taking action, evaluating outcomes, and reflecting on the process. Distinct from Tanner’s

definitions, Levett-Jones, et. al. (2010) considers planning and implementation of



interventions, evaluation of outcomes, and reflection to be parts of the clinical reasoning
process.

CIM was selected as the theoretical framework guiding this study. Tanner’s work
is considered foundational to defining clinical reasoning and clinical judgment for the
nursing discipline and elevating the importance of clinical reasoning and clinical
judgment within the professional consciousness (LeGrande, 2016). Originally designed
with nursing education in mind, CJM is a well-recognized model among nurse educators
and researchers today, finding its way into many instruction and assessment strategies
(LeGrande, 2016). Recently, CJM served as a foundational model for NCLEX-RN
reform by the National Council of State Boards of Nursing (Johnson, 2023; Nunn-Ellison
et al., 2020). CJM provides a comprehensive, empirically supported framework that
captures the complexity of clinical reasoning in nursing, and as such was selected as the
theoretical framework for this study.

Clinical Judgment Model

CJM describes the iterative and constructive cognitive procedure by which nurses
make sense of vast amounts of information, make decisions, and develop clinical
reasoning skills. The CJM identifies a series of processes nurses use to analyze
information derived from background knowledge and context, noticing, interpreting,
responding, reflecting-in-action, and reflecting-on-action (Tanner, 2006). Tanner’s CJIM
model uses arrows to explain how the nurse works through each process in succession.

Background, Context, and Relationship.

In making sense of a clinical situation, the nurse considers their own knowledge,

derived from various sources and with varying levels of specificity to the present



scenario. Background knowledge is information ‘which is abstract, generalizable, and
applicable in many situations and is derived from science or theory” (Tanner, 2006, p.
205). Background knowledge may be gained through didactic instruction, reading, or
discussion, or other information-based learning methods. This type of knowledge
becomes more specific and useful as a nurse gains experience within the clinical context,
“where scientific abstractions are filled out in practice” (Tanner, 2006, p. 205).
Knowledge from context may include an understanding of a specific patient population,
disease process, care environment, or even geographic location (Modic, 2013). The most
specific knowledge is gained as the nurse builds a therapeutic relationship with the
patient, learning the individual’s patterns of responses to illness and treatment and
coming to better understand their human experience (Tanner, 2006). Each nurse brings a
unique combination of background knowledge, contextual understanding, and therapeutic
relationship to a care situation that creates their situated lens for noticing and interpreting
the clinical picture and guides the development of an individualized response to identified
needs (Tanner, 2006).

Noticing.

To begin the noticing phase of CJM, the nurse considers their relevant knowledge
and constructs expectations for the clinical presentation and trajectory. The nurse then
analyzes the data collected through clinical assessment and review of diagnostic testing
by comparing it to expectations, identifying which aspects of the clinical situation are
salient (Tanner, 2006). By noticing, or attending to, the salient data, the nurse whittles
down the many details of a complex clinical scenario and synthesizes them to form their

initial grasp of the situation. The knowledge, prior experiences, expertise, and personal
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values a nurse brings to a clinical situation have a significant influence on the nurse’s
decisions, more important than even the assessment data or clinical picture itself, as these
factors frame the nurse’s expectations and assumptions and determine which aspects of
the situation are attended to in the noticing phase (Hensel & Billings, 2020; Tanner,
2006). Noticing should not be equated with the assessment step of the nursing process,
which focuses on systematic data collection through assessment tasks with the purpose of
compiling a complete dataset. Rather, noticing engages clinical reasoning skills to
purposefully attend to meaningful data for the purpose of formulating the initial grasp of
the clinical situation (Tanner, 2006).

Interpreting.

Interpreting engages a variety of clinical reasoning patterns to make meaningful
connections, draw conclusions about patient needs, and determine a course of action
(Tanner, 2006). Tanner identifies three main reasoning patterns used by nurses to notice
and interpret salient data: analytic processes, intuition, and narrative thinking (Tanner,
2006). Expert nurses employ these reasoning patterns based on the needs of the specific
situation, often using a combination of patterns within a single patient interaction
(Tanner, 2006).

Analytic processes, including diagnostic reasoning and hypothetico-deductive
reasoning, are a set of methodical and systematic cognitive patterns used to “break down
a situation into its elements” (Tanner, 2006, p. 207). Analytic reasoning involves
generation of multiple hypotheses with rational consideration of each, formulating and
supporting conclusions with clinical data and identifying nursing actions that are most

likely to achieve a desired outcome. This intentional, often-slow reasoning pattern
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provides opportunities for consideration of alternative solutions (Tanner, 2006). Analytic
reasoning is the pattern used most often by nurses who lack knowledge or expertise
relevant to the clinical situation at hand, such as newly graduated nurses or those who are
practicing in an unfamiliar context. These nurses may utilize informational resources to
generate possible interpretations of the clinical picture or methodically consider most
likely outcomes of each of the possible interventions. Analytic reasoning may also be
used by expert nurses when (1) “there is a mismatch between what is expected and what
actually happens” (Tanner, 2006, p. 207), (2) there are multiple possible conclusions or
solutions requiring the nurse to make a reasoned choice, or (3) the nurse is explaining or
rationalizing conclusions derived through another reasoning pattern in order to educate
patients or other nurses (Tanner, 2006).

Intuition is a high-level reasoning pattern that is carried out with little to no
conscious consideration, based on pattern recognition built over many similar
experiences. Nurses responding intuitively may indicate that they recognize “something
is wrong” without immediately knowing what data supports their conclusion, or that they
“knew what to do without thinking about it”. Intuition is distinct from the rules-based
routines that may also be carried out with little thought by novice nurses because it
considers context and salient details that are not accounted for by the novice. A nurse
who has familiarity with the clinical situation through background knowledge, many
experiences within the context, and a relationship with the patient has a large amount of
information on which to draw in forming their expectations of the clinical picture and

may recognize and interpret salient details almost instantly (Tanner, 2006).
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The third reasoning pattern, narrative thinking, involves developing an
understanding of the individual patient’s story and interpreting clinical findings in the
context of the patient’s experience (Tanner, 2006). Narrative reasoning requires the nurse
to look beyond the immediately available clinical data to situate findings within the larger
trajectory of the patient’s lived experiences. Through a deep understanding of the
patient’s background, how the patient interprets their own story, and the individual’s
beliefs, motives, and concerns, the nurse is able to “see the bigger picture”, interpreting
the immediate clinical situation within a larger, more meaningful lens (Tanner, 2006).
Narrative thinking is also useful as nurses reflect to build their own knowledge and
clinical expertise, telling their own story and making meaning from their lived
experiences as nurses (Tanner, 2006).

The CJM identifies analytic processes, intuition, and narrative thinking as
common reasoning patterns nurses employ to interpret clinical findings and draw
conclusions about patient needs. Although theorists debated which pattern most
accurately described the cognitive processes healthcare professionals use for clinical
reasoning, Tanner explains that “no single reasoning pattern... works for all situations
and all nurses, regardless of level of experience” (Tanner, 2006, p. 207). The application
of each reasoning pattern to a specific clinical situation is usually subconscious and
depends on the nurse’s background knowledge, contextual expertise, and relationship
with the patient (Tanner, 2006).

Responding.

Based on their interpretation of the situation, the nurse responds to the problems

in context by enacting reasoned and planned interventions that meet the individual patient
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needs (Tanner, 2006). Responding moves the reasoning processes out of the cognitive
and metacognitive realm and into physical action. During the responding phase, the nurse
is continuing to observe the clinical situation, noticing and interpreting changes in the
patient that result from the nursing interventions being enacted; these changes are
referred to as outcomes (Tanner, 2006).

Reflecting.

The final phase of the CJM is reflecting. Reflection is the process of examining
and exploring knowledge, experiences, beliefs, and needs in order to derive meaning and
transform practice (Barbour, 2013a). Reflective practice has been recognized as
beneficial in many ways; it can enhance learning, improve academic success, cultivate
critical thinking, improve nursing competence, enrich communication skills, increase
self-awareness, and facilitate more caring practices (Barbour, 2013; Enuku & Evawoma-
Enuku, 2015; Horton-Deutsch & Sherwood, 2017). Schon’s criteria indicate reflection
can be separated into four areas: reflecting-before-action, reflecting-in-action, reflecting-
on-action, and reflecting-beyond-action; while each practice involve examination and
derivation of meaning, the timing and type of transformation achieved in each is distinct
(Horton-Deutsch & Sherwood, 2017). The CJM includes two of these areas of reflection,
reflecting-in-action and reflecting-on-action and describes the process and purpose for
each in the use and ongoing development of clinical reasoning.

During reflection-in-action, the nurse observes for outcomes of delivered care,
returning to the interpretive clinical reasoning patterns to formulate conclusions about the
effectiveness of the intervention and adjusting the planned and actioned care as needed

(Tanner, 2006). Much of the cognitive work of reflection-in-action is tacit and appears to
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be simultaneous to the implementation of planned interventions, as the nurse makes in-
situ adjustments to optimize the patient response (Tanner, 2006). During reflection-on-
action, the nurse considers their own decisions and actions, compares actual and expected
outcomes, and draws conclusions that build their reasoning skills and background
knowledge to aid in future situations (Tanner, 2006).
Strategies for Developing Clinical Reasoning

In contrast to older educational models that focused on task-training and
acquisition of knowledge, nurse educators today are expected to design teaching and
assessment strategies that help students develop strong clinical reasoning skills prior to
entry into nursing practice (Higgs, 2009; LeGrande, 2016). Nurse educators need
evidence-based strategies to facilitate development of clinical reasoning in prelicensure
nursing students, but a paucity of high-quality literature has resulted in little consensus
about what strategies are most effective (Ironside et al., 2014; LeGrande, 2016).
Independent Simulation Observation and Reflection

Faculty looking to provide more frequent opportunities for students to practice the
cognitive processes of clinical reasoning need additional teaching strategies that can be
delivered to many students with minimal expense or time-consuming supervision. There
are compelling reasons, which I will discuss in Chapter 2, as to why one teaching strategy
should be investigated — that of Independent Simulation Observation and Reflection
(ISOR). ISOR allows students to engage in the simulation observer role by viewing a
video-taped simulation through an asynchronous learning platform and then reflect on
their observations using guided journaling. Research suggests that learners who actively

engage in the role of observer and reflect through facilitated debriefing experience similar
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benefits as those participating actively in simulation (Abelsson & Bisholt, 2017;
Alexander, 2019; Johnson, 2018). Additionally, guided journaling has been supported as
a strategy for developing reflection and critical thinking (Decker et al., 2021; Kubin et al.,
2021; Lee & Wessol, 2022; Macartney et al., 2021; Padden-Denmead et al., 2016). By
combining these two strategies, ISOR creates a virtual, asynchronous learning experience
that presents students with complex and unfolding clinical scenarios intended to facilitate
practice with, reflection upon, and improvement of their clinical reasoning skills. A fuller
synthesis of the literature supporting the development of this intervention is discussed in
Chapter 2.

Importantly, ISOR is not intended to replace supervised clinical instruction (SCI)
or simulation, both of which may provide nursing students with the opportunity for
developing a variety of skills, including interpersonal communication, collaboration,
clinical reasoning, and many psychomotor skills. However, the minimal cost and faculty
supervision required to utilize ISOR allows this strategy to be pragmatically used more
frequently than SCI and simulation. ISOR may serve as an effective supplement to
clinical and simulation learning, providing additional, targeted opportunities for
developing clinical reasoning.

Statement of the Problem

Insufficient clinical reasoning skills contribute to poor patient outcomes and
increased medical errors, especially among newly graduated nurses (Hodgetts et al.,
2002; Muntean, 2012; Saintsing et al., 2011; Smith & Crawford, 2002). Newly graduated
nurses must possess the clinical reasoning skills to perform their role and deliver safe

patient care upon entry into practice (Bennett, 2017; Brown & Crookes, 2016; Cioffi et
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al., 2005; Hensel & Billings, 2020; LeGrande, 2016). SCI and simulation both provide
opportunities to practice and improve clinical reasoning, but due to practical limitations
on how often students engage in these activities, additional teaching strategies for
improving clinical reasoning must be developed (Alexander, 2019; Dubovi, 2018;
Hayden et al., 2014; Hensel & Billings, 2020; LeGrande, 2016; Liou & Cheng, 2013;
New et al., 2022; Powers et al., 2021; Wyatt et al., 2021).
Purpose of the Study

Feasibility testing allows researcher to conduct a small-scale version of a study in
which only certain components of the full study are tested, to determine if changes should
be made and if further study is warranted. The purpose of this feasibility study is to
evaluate if further testing of Independent Simulation Observation and Reflection as a
teaching strategy in prelicensure nursing students is warranted, and to identify aspects of
the intervention delivery platform or study design that should be modified before
engaging in a comprehensive efficacy study.

Specific Aims

Specific aims include:

1. Assess the feasibility, usability, and acceptability of the ISOR teaching

strategy and the control teaching strategy.
2. Identify barriers in the intervention and control teaching strategies that should
be modified prior to conducting efficacy testing of the ISOR intervention.
Summary
Chapter 1 described the background of clinical reasoning, including the history,

significance, and theory of clinical reasoning in nursing practice. The importance of
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clinical reasoning to the daily decision-making and practices of nurses in the current
healthcare environment was elucidated and evidence of the correlation between clinical
reasoning and patient safety was summarized. Foundational and prevailing theories of
clinical reasoning were described, and the guiding theory for this study, Tanner’s Clinical
Judgement Model, was detailed. An overview was provided of the various teaching
strategies nurse educators use to facilitate development of clinical reasoning, including a
description of Independent Simulation Observation and Reflection. Finally, the purpose
of this dissertation study was outlined, and specific aims were identified. Chapter 2 will
summarize and evaluate the literature on teaching strategies for the development of
clinical reasoning in prelicensure nursing education, identifying gaps in the literature, and

supporting the rationale for this proposed study.
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CHAPTER 2
Literature Review

Chapter 1 summarized the history, significance, and theoretical background of
clinical reasoning in nursing, described the importance of developing clinical reasoning
skills in nursing students prior to entry into practice, and highlighted the purpose, and
aims of this dissertation study. Chapter 2 will provide a review of the literature on
strategies for developing clinical reasoning in pre-licensure nursing students, identifying
the empirical support and rationale for the proposed intervention to be studied in this
dissertation.
Organization of the Literature Review

This literature review begins with a scoping review, which provides a critical
review of the empirical evidence on teaching strategies for developing clinical reasoning
in prelicensure nursing students. The size and scope of the current body of literature are
described, and gaps in conceptual definitions, operationalization of variables, and
measurement of clinical reasoning are identified. The educational strategies studied in the
literature as interventions for development of clinical reasoning are analyzed, followed by
a broader discussion of teaching strategies in nursing education generally. The chapter
concludes with a discussion of the existing literature that can be integrated in support of
the ISOR teaching strategy, providing rationale for this research study.

Scoping Review of the Clinical Reasoning Literature

A scoping review is a type of literature review that, compared to the systematic

review, allows for broader research questions that map a wider view of the current

literature. Where the goal of a systematic review is to make recommendations for practice
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based on synthesis of the literature, a scoping review seeks to describe the state of
research around a broad topic or field. While many consider the systematic review to be
the gold standard of literature reviews, the scoping review is a good fit when there is a
limit of high-quality experimental research on the topic in question (Munn et al., 2022;
Peters et al., 2022; Pollock et al., 2022; Tricco et al., 2018).
Objectives

The purpose of this scoping review was to determine the size and scope of
empirical evidence on educational strategies for the development of clinical reasoning in
pre-licensure nursing education. The scope of the empirical evidence is described and
gaps in the literature are elucidated by addressing the following specific questions:

1. How did researchers define clinical reasoning?

2. What methodologies were used to determine efficacy of clinical reasoning

strategies?

3. What tools were used to measure clinical reasoning?

4. What strategies were used to teach or develop clinical reasoning?
Methods

Protocol

As the scoping review is a newer form of literature review, guidelines for
conducting and reporting scoping reviews are limited. In 2018, a group of scholars
familiar with scoping reviews gathered to develop the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis extension for Scoping Reviews (PRISMA-ScR)
Checklist, which includes 22 items to include when conducting and reporting a scoping

review (Tricco et al., 2018). This review follows the PRISMA-ScR Checklist for
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reporting. More information on the PRISMA-ScR checklist can be found at prisma-
statement.org. No researcher-developed protocol was published or registered prior to this
scoping review.

Eligibility Criteria

To answer the guiding questions for this review, articles needed to focus on
clinical reasoning as a dependent variable, though articles were also included if the study
evaluated similar concepts such as clinical judgment as a proxy measure for clinical
reasoning but discussed clinical reasoning in the results or conflated clinical reasoning
and the measured concept. Quantitative (or mixed-method studies that reported
quantitative results) were included. Studies needed to position an educational strategy as
the independent variable and focus on a population of pre-licensure nursing students to be
included. Reports of implementation of a teaching strategy that did not measure a
conceptually relevant outcome (clinical reasoning or similar), theoretical discussions, and
qualitative research with no reported quantitative component were excluded, as were
quantitative studies that focused only on measuring similar outcomes such as clinical
judgment or critical thinking, with no discussion of or conflation with clinical reasoning.
Sources that reported the development or psychometric testing of a measurement tool
with no interventional component were also excluded. Only articles published in English
or those with English translations readily available were included in the scoping review.

Information Sources

Because the phenomenon of interest is relevant to both the fields of nursing and
education, it is important to search databases that will mine literature in both domains.

Databases searched included (1) Cumulative Index to Nursing and Allied Health
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Literature (CINAHL), (2) Education Resources Information Center (ERIC) and
Education Source. CINAHL and ERIC were selected because they are the most
comprehensive databases of nursing and educational resources, respectively. Education
Source was added to provide a more complete set of educational resources. Search results
were exported into Zotero and loaded into Covidence review software, which
automatically screens and removes duplicates.

Search

The search strategy was developed and refined through trial searches and
discussion between the primary investigator and an experienced research librarian. The
final search was conducted on 3/31/2022. A thorough search of research literature was
conducted using the following search terms, with Boolean phrasing: ("clinical reasoning"
or "clinical judgment" or "clinical decision-making") AND (pre-licensure or pre-
professional or student or baccalaureate or bsn or asn) AND nurs*. Although grey
literature is considered acceptable for inclusion in a scooping review, the primary
purpose of this review was to examine the scope of existing research, and so grey
literature was not included for this review. Articles were limited to those readily available
in the English language; no other filters were applied.

Selection of Sources of Evidence

Before beginning screening for this review, the primary investigator reviewed all
source abstracts independently and revised inclusion and exclusion criteria for clarity.
Final criteria were discussed and agreed upon by two additional nurse researchers to
support clarity and consistency. Source titles and abstracts were then independently

screened for relevance in the scoping review by two researchers using the Covidence
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systematic review management software. Any disagreements between the two researchers
were discussed and resolved jointly. The two researchers then completed full text
evaluation for all relevant articles, screening for inclusion and exclusion criteria.
Disagreements were discussed and resolved by consensus.

Data Charting Process

A third researcher with significant experience in systematic reviews collaborated
with the primary researcher to develop a series of working tables to chart extracted data
based on the research questions that guided the review. These tables were discussed and
revised among all three researchers. Data tables were created and maintained as a live
document, so all researchers had access to view and add data. Entries were color-coded
by the primary researcher. Four articles were extracted into the tables jointly by the
primary and secondary researcher to ensure the tables were sufficient and to support
clear, consistent use of the tables. Subsequent articles were extracted into the tables
independently by both researchers, with data-charting results discussed and developed by
consensus. Concurrent to data extraction, researchers critically appraised evidence to
identify any limitations in methodology or operationalization of reported variables.
Appraisals were discussed between primary and secondary researchers and notes about
any limitations were added to the data tables.

Data Items

Five working tables were developed based on the research questions guiding the
scoping review; each table focused on a single research question and charted details of a
particular variable. Analyzed variables included article characteristics (author, year,

country of origin), definitions of clinical reasoning (explicit definitions, mapping of
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clinical reasoning to similar terms, conflation of clinical reasoning with similar terms),
research methods (study design, intervention and control conditions, groups, group
assignment, sample size, population characteristics), measurements (data collection tools
or measurements, conceptual alignment of tools or measurements, method of data
collection such as self-report vs observation), and intervention components (intervention
condition, duration, number of contacts, setting). To synthesize the varied intervention
strategies, each was evaluated based on four factors: 1) the number of sessions, or times
the subjects were exposed to the intervention, 2) categorization as an individual or group
activity, 3) the setting where the teaching strategy was employed, and 4) the type of
activity or activities. The tables were used as working documents for extraction purposes,
from which results could be synthesized and collated into reportable findings.

Synthesis of Results

Once all articles had been analyzed and all relevant information entered into the
data extraction tables, the primary researcher synthesized data, noting patterns and trends.
Data that would help describe the size and scope of the current research, as well as that
which highlights gaps in the empirical literature, was collated into data reporting tables.
Although these tables appear similar in organization to the data extraction tables, they
allow for compression of data based on similarities and provide a clear representation of
trends. Tables 1-5 contain the collated data relevant to the synthesized results of this
scoping review.
Results

Using the search strategy described above, 427 articles were identified and loaded

into Covidence review management software, one of which was manually identified as a
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duplicate and removed (see Figure 2.1). Abstracts for the remaining 426 articles
underwent initial screening; 375 abstracts were excluded as irrelevant and full text
articles were retrieved for 51 studies. Following full-text review, 21 articles did not meet
eligibility criteria; reasons for exclusion included dependent variable focused only on
clinical judgment or critical thinking with no discussion of clinical reasoning or elements
conceptually consistent with clinical reasoning (n=11), wrong outcome (n=4), non-
experimental methodology (n=3), wrong population (n=2), and development or
psychometric testing with no interventional component (n=1). The remaining 30 articles
were determined to meet eligibility criteria for the scoping review.

General Characteristics

General characteristics of the included articles can be found in Table 2.1. Articles
were published in 2004-2010 (n=4), 2011-2016 (n=9), and 2017-2021 (n=17). Countries
of origin included mainly the United States (n=19); other countries included Australia
(n=3), Israel (n=1), Morocco (n=1), Brazil (n=1), Italy (n=1), Lebanon (n=1), and Jordan
(n=1). One study was conducted in both the United States and the United Kingdom
(n=1), and another was conducted in both the United States and Taiwan (n=1). Consistent
with inclusion criteria, all subjects were prelicensure nursing students at various points in
their education program. All articles represented unique studies — there were no duplicate
reports of any single study.

Definitions

Table 2.2 summarized the synthesized findings related to definitions of clinical
reasoning and the use of similar terms. Ten of the 30 articles (33%) defined clinical

reasoning as a process or set of processes, such as a “cognitive process” (n=4), a
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“thinking process” (n=4), or a “problem solving process” (n=1). Three articles (10%)
defined clinical reasoning as an ability. Twelve articles (40%) did not explicitly identify a
definition for clinical reasoning. There was a notable tendency of authors to use the term
clinical reasoning interchangeably with other terms such as critical thinking, clinical
judgement, or decision making, without defining or distinguishing between the concepts.
Ten articles (33%) were identified to use clinical reasoning interchangeably with other
terms, and 7 articles (23%) were identified that paired clinical reasoning with other terms
without distinguishing or defining all the paired terms. Ten articles (33%) identified a
model that provided a guiding definition of clinical reasoning, with five different models
identified: Tanner’s Clinical Judgement Model (n=6); Levett-Jones’ Clinical Reasoning
Model (n=2); the Five Rights of Clinical Reasoning model, which was adapted from the
Levett-Jones model (n=1); Webber’s Identify, Relate, Understand, Explain, Predict,
Influence, Control (IRUEPIC) Reasoning Model (n=1); and Huang’s Clinical Reasoning
Model (n=1).

Measurements

Table 2.3 reports the collation of data related to the measurement tools and
dependent variables measured. Since some studies used more than one measurement tool
or measured more than one dependent variable, these results may add up to more than
100% of the total articles synthesized. Sixteen (53%) studies used an established
measurement tool, 13 (43%) employed a researcher developed tool for which no
psychometric testing was reported, and 6 (20%) used a researcher-developed tool with
some reported psychometric testing. The type of measurement tool was categorized

reasoning, judgement, or critical thinking measurement tool (n=24), satisfaction or
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perception survey (n=14), content exam or assignment (n=7), or proprietary NCLEX-RN
test preparation programs, including those available through Assessment Technologies
Institute and Health Education Systems Incorporated (n=2). Although reviewers initially
included NCLEX-RN pass rate as a possible category during review, none of the included
studies reported use of this measurement strategy (n=0)

Table 2.4 provides more details about the wide variety of the specific reasoning,
judgment, or critical thinking measurement tools used. Twelve established or researcher
developed and tested tools were identified; the most frequently used were the Outcome
Present State Model (n=3), the Lasater Clinical Judgment Rubric (n=3), the California
Critical Thinking Disposition Inventory (n=2), Nursing Clinical Reasoning Scale (n=2)
and the Health Sciences Reasoning Test (n=2). Other tools included the Intellectual
Performance Rubric (n=1), Self-Assessment of Clinical Reflection and Reasoning Tool
(n=1), Clinical Reasoning Readiness Scale (n=1), General Clinical Reasoning Behavior
Tool (n=1), Assessment and Analysis Instrument (n=1), Clinical Decision Making in
Nursing Scale (n=1), and Clinical Reasoning Evaluation Tool (n=1).

Although identification of clinical reasoning as an intended outcome of the study
intervention was required criteria for inclusion of the article, not all articles actually
measured clinical reasoning as a dependent variable. Actual measured variables reported
in the reviewed articles included clinical reasoning (n=20), content knowledge (n=13),
subject satisfaction or perception (n=11), clinical judgment (n=10), individual elements
of clinical judgment consistent with clinical reasoning (n=6), critical thinking (n=6), and
psychomotor skills (n=1). Of the articles reporting measurement of clinical reasoning, six

(n=6) used a self-reported or perceived measurement of clinical reasoning and four (n=4)
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used a tool to measure the inference of clinical reasoning based on objective observation.
Thirteen (n=13) articles reported measurement of other dependent variables unrelated to
clinical reasoning.

Study Designs and Methods

Table 2.5 presents the synthesis of the research methods reported in the examined
articles. Most were quasi-experimental (n=23), two (n=2) were randomized controlled
trials, two (n=2) were cross-sectional, and one (n=1) used a descriptive comparative,
nonequivalent study design. A one-group design was used for 11 studies (n=11), and in
the remaining studies, subjects were assigned to groups either randomly (n=9),
purposively (n=1), or using existing groups such as class section or clinical practicum
group (n=9).

Actual sample size reported for each article can be found in Table 2.1. Reported
sample sizes ranged from 10 to 302 participants. Half of the included studies had a
sample size less than 50 participants (n=15, 50%). The remaining studies had samples of
50-100 participants (n=3, 10%) and 100-400 participants (n=11, 37%). Three articles
(n=3, 10%) did not report sample size for the study.

Subject demographics were not reported in twelve (n=12) studies; the remaining
studies reported demographic information related to gender (n=13), age (n=11), grade
point average (4), and race (n=2). Ten studies reported other demographic data including
state or country of residence, previous educational experiences, previous experience in
the medical field, previous experience working as a nursing assistant, practicum
placement unit, time spent on employment-related work, number of course load hours,

primary language, and if the participant has children.
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Teaching Strategies

Identifying what teaching strategies have been investigated as a method for
teaching or developing clinical reasoning was a primary aim of the scoping review. A
description of the investigated teaching strategies can be found in Table 2.1. Within the
30 articles identified for this review, a wide variety of teaching strategies were found,
with very little replication of strategies across articles. Table 2.6 summarizes factors
related to the teaching strategies investigated.

The number of sessions for each teaching intervention were categorized where
this information could be reasonably inferred, but nearly half of the included articles
(n=13, 43%) did not report enough information to determine the number of sessions. Five
(n=5) articles were determined to expose the students to a single session of the teaching
strategy, while the rest were equally split between providing two to five sessions (n=6)
and providing more than five sessions (n=6).

There was a nearly even split between teaching strategies that included group
activities (n=19, 53%) and those that included individual activities (n=14, 47%). Seven
studies (n=7, 23%) investigated strategies with both individual and group components,
and two articles did not report sufficient information to determine if the activities were
completed individually or in groups (n=2, 7%).

A variety of settings were identified where teaching activities were delivered,
including in the classroom or other group learning settings (n=12), the simulation lab
(n=9), real-world clinical settings (n=6), and the skills laboratory (n=3). Many articles
identified activities students would complete independently (n=16) such as homework

assignments completed before or after a group learning session or modules completed
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asynchronously; while students may have completed these activities in a variety of
settings, none of the articles reported any attempt to control the timing or location for
independent work, so for the purpose of this scoping review these were clustered into a
single setting called “independent”.

Analysis of the type of activities included in each study revealed a wide variety of
teaching strategies that could be summarized into 11 categories: group discussion (n=10;
33%); content delivery through lecture or reading (n=9, 30%); simulated or actual patient
care (n=9, 30%); reflection (n=9, 30%); video or virtual simulation (n=7, 23%); case
studies (n=6, 20%); concept maps or webs (n=4, 13%); worksheets (n=4, 13%);
computer-based activities or apps (n=4, 13%); tests or quizzes (n=2, 7%); and
psychomotor skills practice (n=1, 3%). Reflection activities can be further categorized
into group reflection during guided debriefing (n=3, 10%) and independent reflective
journaling or writing (n=2, 7%). Three articles reported that reflection was included in
the learning activities but did not report sufficient information to determine if reflection
was completed independently or in groups (n=3, 10%).

Discussion

General Characteristics

For this scoping review, the criteria were intentionally set broadly to include any
teaching interventions that were examined in the literature review as a strategy for
improving clinical reasoning. Despite this broad lens, only 30 articles could be found that
fit all the criteria. Given the importance of clinical reasoning to nursing education and
patient safety, the dearth of research into how to best develop clinical reasoning in

prelicensure nursing students is concerning. All articles were published in the last 20
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years, with the majority in the last 10 years, indicating progressive growth toward clinical
reasoning research. To develop best practices for teaching strategies that develop clinical
reasoning, more research is needed.

Definitions

One of the greatest challenges in synthesizing research on clinical reasoning is the
lack of consistent conceptual definition. Nearly half of the articles included in this
scoping review did not provide a definition for clinical reasoning, leaving the authors’
use of the term to the reader’s interpretation. Among the remainder of the articles,
definitions of clinical reasoning were inconsistent and contradictory. Hoffman, et. al.
(2011) described this problem, saying “there are conflicting definitions and little
consensus as to the meaning of clinical reasoning.” Clinical reasoning was commonly
referred to as a process, describing the specific cognitive processes used to consider
clinical information; however, some articles defined CR as an ability, identifying clinical
reasoning as something a person possesses rather than something a person does.

Inconsistencies in definitions were noted within the same article. Alexander
(2019) defined clinical reasoning based on Tanner’s Clinical Judgement Model, but used
the Nurses Clinical Reasoning Scale, a tool based on Levett-Jones’ Clinical Reasoning
Model. These models have key differences in conceptual definitions, creating
inconsistencies in operationalization of the concept when combined in the same study.
One article (Macartney et al., 2021) did not explicitly define clinical reasoning, but
identifies that clinical reasoning impacts the nurse’s abilities, stating “clinical reasoning
provides a framework... that fosters a nurse’s ability to assess, process and remedy

clinical encounters”. Meanwhile, Dreifuerst (2012) identified clinical reasoning,
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described as “higher thinking than critical thinking”, as distinct from “clinical reasoning
skills”. This ongoing disagreement in the literature about whether clinical reasoning is an
internal process or an ability is fundamentally important to the operationalization of the
concept for measurement.

In addition to the lack of a consensus definition for the concept of clinical
reasoning, the scoping review found that authors commonly used clinical reasoning
interchangeably with other concepts or paired multiple concepts in discussions without
distinguishing between the conceptual differences. For example, Forneris, et. al. (2015)
uses the phrase “critical thinking and clinical reasoning” multiple times, sidestepping the
need to differentiate between these concepts. Brodhead, (2016) described this common
problem, saying “the constructs of critical thinking, clinical judgment, clinical reasoning,
and the decision-making process have been used interchangeably throughout the
literature”. Without clearly identifying and defining the concepts explored in a study,
researchers cannot adequately operationalize the concepts for measurement and are likely
to incorrectly interpret the findings of those measurements.

Measurements

Just as researchers have not established consensus about the definition of clinical
reasoning, the scoping review revealed a lack of consensus for valid and established
measures of clinical reasoning. Thirteen of the included studies (43%) used
measurements that had no identified or reported psychometric testing, and among the
remaining studies, twelve different measurement tools were reported. This lack of

consensus in measurements hinders synthesis of data across studies and inhibits educators
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from comparing the results of multiple studies to draw conclusions about the
effectiveness of different teaching strategies.

Beyond the general challenges of measurement tool non-consensus, the critical
appraisal identified several potential limitations of the measurement tools in specific
articles. Two studies (Dubovi, 2018; Gouifrane et al., 2020) reported use of a “content-
specific clinical reasoning tool”, both of which were researcher-developed tools to
measure application of specific knowledge covered by the evaluated teaching strategy.
Another study (Murphy, 2004) added the subject’s scores from a researcher-developed
clinical reasoning tool and an educator-developed unit exam over content knowledge to
create what the researcher identifies as a measurement of “clinical reasoning ability”.
Although, theoretically speaking, accurate clinical reasoning relies on accurate content
knowledge, results of a study that measures clinical reasoning only in relation to specific
content may not translate to a general measure of clinical reasoning or transferable
reasoning abilities. At best, a well-developed, validated, content-specific reasoning tool
may measure clinical reasoning within that content area.

Four studies (Bartlett et al., 2008; Gonzol & Newby, 2013; Harmon & Thompson,
2015; Kautz et al., 2005) used the same activity as part of both the teaching strategy and
the measurement tool. In each of these studies, subjects were provided feedback on their
completion of the activity in successive attempts throughout implementation of the
teaching strategy. Measurements were taken at various points in the study cycle using
pre/post or time-series designs. Comparisons were made based on correctness or
completeness of the assignment and the authors concluded that improvements in the

subjects’ ability to correctly complete the assignment indicates an improvement in the
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subjects clinical reasoning. However, the use of the same tool as both the teaching
strategy and measurement tool could be a confounding factor, making it difficult to
determine if a change in measured scores reflects a change in clinical reasoning or simply
a change in the subjects’ ability to complete the tool as intended due to familiarity and
feedback.

Another problem identified in the critical appraisal of the literature was a poor
alignment between the actual dependent variables that were measured and the interpreted
results of these measurements. One third of the articles included in this scoping review
reported results about the teaching strategy’s effects of clinical reasoning without any
reported measurement of clinical reasoning as a variable. For example, Currie, et. al.
(2018), reports that the purpose of the Satisfaction with Simulation Experience Scale and
a 9-item researcher developed questionnaire was evaluating student satisfaction and
experiences with the teaching strategy, but the authors report in the conclusion section of
the article that the strategy developed clinical reasoning skills, an outcome that was not
measured.

Interpreting measures of clinical reasoning is further complicated by lack of
consensus about how the complex cognitive processes of clinical reasoning can be
pragmatically measured. Six of the articles measured clinical reasoning by asking
subjects to self-report their perceptions of their own clinical reasoning or the impact a
teaching strategy had on their clinical reasoning development. While asking students to
self-report clinical reasoning outcomes requires only simple survey methods of
measurement, the results may not correlate with other measures of clinical reasoning.

Further research is needed to determine if prelicensure nursing students possess the
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conceptual grasp of optimal clinical reasoning and the reflective and metacognitive skills
that would be necessary to facilitate recognition and self-reporting of their own clinical
reasoning abilities and deficits. Conversely, four of the included articles used external
observations to infer clinical reasoning based on the subjects’ behaviors. Observational
measurements cannot fully capture the internal cognitive processes used by the subject
and interpretations of observed behaviors may result in inaccurate assumptions about the
subject’s clinical reasoning.

Perhaps the most perplexing measurement found in this scoping review,
researchers from one study (Zehler & Cole, 2020) compared exam statistics, including
KR-20 and point biserial from a content exam and reported the differences as a
measurement of critical thinking and clinical reasoning. While evaluation of point biserial
and KR-20 are well-established methods for evaluating the reliability of test items and
exams, there is no scientific basis for using these criteria as a measure of clinical
reasoning.

For nurse educators to draw meaningful conclusions about best practices for
developing clinical reasoning in prelicensure nursing students, researchers must come to
consensus about the best tools for measuring clinical reasoning. Tools should be
identified that are psychometrically validated, content-nonspecific, and can be
consistently and pragmatically replicated to measure clinical reasoning regardless of the
teaching strategy being examined.

Study Designs and Methods

Sound research methods are fundamental to ensuring the reliability, validity, and

generalizability of research findings (Polit & Beck, 2017). Methodologies like
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randomized controlled trials (RCT) and systematic reviews are generally considered to
produce the highest quality evidence (Melnyk & Fineout-Overholt, 2019). Two of the
studies identified in this scoping review reported methods consistent with RCT
(Alexander, 2019; Gouifrane et al., 2020). While the randomization of participants into
groups is the best way to control for differences in subject characteristics that could
potentially confound results of a study, random assignment of participants is not always
feasible or ethical (Polit & Beck, 2017). Quasi-experimental designs, sometimes called
“controlled trials without randomization allow researchers to investigate the
effectiveness of interventions when randomization is not an option using a variety of
other methodological controls and (Polit & Beck, 2017). The remaining 28 studies
evaluated in this scoping review employed various quasi-experimental designs. Critical
appraisal of the research design and methodological controls is necessary to determine
the quality of evidence produced in a quasi-experimental study.

One important consideration in appraising research methods is sample size, which
influences the statistical power and reliability of findings (Polit & Beck, 2017). While
calculation of appropriate sample size depends on the study design, statistical tests, and
desired level of confidence in results, larger sample sizes are generally preferred; for
comparative studies, a minimum sample size of 30 is commonly recommended (Melnyk
& Fineout-Overholt, 2019; Polit & Beck, 2017). Analysis of the sample sizes of studies
included in the scoping review found five studies with sample sizes less than 30
(Brodhead, 2016; Harmon & Thompson, 2015; Kautz et al., 2005; Lee & Wessol, 2022;
Marcomini et al., 2021). An additional three articles did not report sufficient data to

surmise sample size (Daley et al., 2017; Kubin et al., 2021; Tedesco-Schneck, 2019),
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inhibiting inferences about power and reliability. The results from studies with small
sample sizes should be carefully considered before being used to inform practice;
replication of the study with a larger sample size or triangulation with findings from other
sources can help enhance the credibility of results (Polit & Beck, 2017).

Another concern noted during the critical appraisal of evidence was the use of
one-group, posttest-only designs. This design involves administering a posttest to a single
group of participants after they have been exposed to the intervention, without a
comparison or control group (Polit & Beck, 2017). Four articles employed this type of
design (Currie et al., 2018; Kubin et al., 2021; Lee, 2021; Macartney et al., 2021).
Without an established baseline from a pretest or a control group for comparison,
researchers cannot reliably determine if the intervention resulted in any meaningful
change in outcome or attribute any change to the intervention in these studies (Melnyk &
Fineout-Overholt, 2019; Polit & Beck, 2017). In general studies employing a one-group,
posttest-only design can be useful for providing preliminary evidence and beginning pilot
work in preparation for more robust research, but results should not be used to inform
practice (Melnyk & Fineout-Overholt, 2019).

While a systematic review would appraise the quality of each study, including
only those of sufficient scientific rigor into the final synthesis of results, the purpose of a
scoping review is to describe the landscape of the current evidence (Arksey & O’Malley,
2005). Rather than excluding articles with methodological limitations, this review serves
to highlight the gaps in quality within this body of literature. Educators and researchers
with an interest in educational strategies for developing clinical reasoning should be

encouraged to choose research methods that provide control or comparison data and work
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to build sufficient sample sizes, resulting in more generalizable results that may be used
to develop recommendations for practice.

Teaching Strategies

Development of clinical reasoning, according to Tanner’s Clinical Judgement
Model, is an iterative process involving repeated engagement with clinical reasoning
followed by reflection (Tanner, 2006). While no consensus could be identified on the
number of teaching sessions needed to see significant and meaningful change in clinical
reasoning, the number of sessions or contacts with the teaching strategy was a factor
considered by this scoping review. Identifying the number of sessions subjects were
exposed to during the study was, at times, difficult; several articles reported this
information in such a way that it could be inferred but not easily categorized for
synthesis. For example, Dubovi (2018) reported that students were exposed to the
intervention four times, with pre/posttest measurements collected for each, but all
exposures and data collection was completed within a single 6-hour learning session; this
led to a discussion between reviewers about whether this study should be categorized as a
single session or as four separate sessions. Similarly, Daley (2017) reported students
completed four simulations but only completed the investigated strategy (concept map)
for two of the four simulations, leading to discussion about whether this study should be
considered to have two sessions or four sessions. Ultimately, reviewers discussed each
specific article and came to consensus about how each should be reported in the data
tables, and footnotes were added where additional information was considered relevant.
The general lack of reporting about number of sessions in this body of literature is an

important finding of this scoping review. To develop a better understanding of how many
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sessions are needed to result in measurable effect and facilitate the synthesis needed to
develop practice recommendations, studies should report number and length of sessions
clearly.

Another important finding was the wide variety of activities and settings reported
in the literature as strategies to develop clinical reasoning. Many of the included studies
included multi-component strategies that crossed settings and employed several activities
measured as a single strategy; for example, Curie (2018) describes a “layered approach”
that included lectures, tutorials, skills lab practice, simulation, and reflection, all of which
were evaluated as a single teaching strategy. Other articles reported evaluation of
multiple different strategies each measured individually; Kubin (2021) reported the use of
four separate virtual group learning activities used to supplement clinical learning during
the Covid-19 pandemic; each teaching strategy was measured using a separate posttest.
The wide variety of activities and settings employed by the included studies could
indicate that clinical reasoning can be developed by many different strategies; in order to
synthesize outcomes and draw conclusions about which strategies are most effective,
more high-quality research is needed.

Replication of studies is fundamental to building a reliable body of evidence to
allow for meaningful synthesis of outcomes. Replication involves conducting studies to
reproduce and validate previous research findings, ensuring their generalizability and
reliability across diverse populations and settings (Polit & Beck, 2017). By replicating
studies, nurse researchers can confirm the validity of findings, identify potential
methodological issues, and strengthen the evidence base for implementation

recommendations (Melnyk & Fineout-Overholt, 2019) Reviewers for this scoping review
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noted that only one study was found to have replicated prior research; Forneris (2015)
replicated a previous study by Dreifuerst (2012), also included in this review, which
investigating the guided debriefing strategy Debriefing for Meaningful Learning.
Although replication typically includes reproduction of a study methodology and
measurements, reviewers also noted that several studies employed teaching strategies
based on established models that have been studied in literature evaluating different
outcomes or in other populations, lending an element of replication to these studies.
Bartlett (2008), Harmon (2015), and Kautz et al (2005) reported on the use the Outcome
Present-State Test model, a teaching strategy that uses structured worksheets and concept
webs to help nursing students organize, classify, compare, evaluate, summarize, and
analyze aspects of the clinical scenario (Bartlett et al., 2008; Forneris, 2015; Kuiper et al.,
2008). Tedesco-Schneck (2019) developed new teaching activities based on the Script
Concordance Test model. While Script Concordance Testing is commonly used in
medical education to evaluate the learner’s organization of information and clinical
reasoning, Tedesco-Schneck (2019) combined aspects of Script Concordance Testing
with a think-aloud approach to create an instructional strategy in which learners ranked
the significance of information to a written clinical scenario, provided a written rationale
for their rankings, and then participated in guided discussion. Emphasizing replication in
nursing education research would promote a more reliable and generalizable body of
evidence, facilitating synthesis of outcomes for the development of practice
recommendations. To support replication, stronger standards for reporting transparency

are needed within nursing education research.
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Limitations

The body of available evidence presented limitations which have been elaborated
in the discussion section, primarily the lack of consensus in definitions and measurement
tools, methodologies that inhibit generalizability of results, and the general paucity of
high-quality literature on this topic. These limitations hinder synthesis of literature that
might allow conclusions to be drawn regarding which teaching strategies might be most
effective, and ultimately were the reason a scoping review was selected over systematic
literature review. Where systematic literature reviews appraise the quality of available
literature and only include studies that meet rigorous standards for synthesis of results,
the scoping review provides a descriptive landscape of the body of literature on the given
topic (Arksey & O’Malley, 2005). The results of this scoping review provide a
description of the current literature on strategies for developing clinical reasoning in
prelicensure nursing students, addressing questions about how researchers have defined
clinical reasoning, what methodologies have been used to examine clinical reasoning
strategies, what tools have been used to measure clinical reasoning in research, and what
strategies have been used to teach or develop clinical reasoning. The results of this
scoping review can be used to improve understanding of current gaps in the literature,
highlighting the need for consensus on the conceptual definition, operationalization, and
measurement of clinical reasoning and for additional high-quality research in the
effectiveness of teaching strategies for developing clinical reasoning in prelicensure

nursing students.
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Teaching Strategies in Nursing Education

This section of Chapter 2 will summarize literature on strategies for teaching
clinical reasoning in nursing education, situating the evidence from the scoping review
withing the wider body of nursing education literature. While the scoping review was
limited to quantitative research of teaching strategies in undergraduate or prelicensure
nursing education where clinical reasoning was identified as a result or dependent
variable of the intervention, the remaining literature review will also include articles that
report implementation or theoretical discussion of a teaching strategy, qualitative
research with no quantitative component, and psychometric testing of a measurement tool
without implementation of a specific teaching intervention. The selected literature will
provide an overview of the current science that guided the development of the ISOR
teaching strategy and provides the rationale for this dissertation study. The review will
begin with a summary of the evidence supporting repetition and experiential learning in
nursing education. A brief description of supervised clinical instruction will provide
context for a more robust discussion of various simulation-based learning activities.
Finally, literature exploring the role of reflection in learning will be reviewed, with a
particular focus on independent reflection activities.
Repetition

One important consideration in evaluating the effectiveness of a teaching strategy
is the number of exposures required to produce a measurable effect. A systematic review
by Theobald et. al. (2021) reported that insufficient research, methodological flaws, and
inconsistent conceptual definitions prevented researchers from drawing conclusions about

the effectiveness of simulation in developing clinical reasoning; the importance of
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repeated exposure to the teaching strategies, however, was a meaningful finding. Across
all studies reviewed, no significant change in clinical reasoning could be identified after a
single exposure to simulation; improvement in clinical reasoning was only measurable
after at least 3 exposures, and more frequent and numerous exposures resulted in
increasingly improved clinical reasoning skills (Theobald et al., 2021).

The research supporting the need for repetition is consistent with the
constructivist educational model which posits cognitive structures are built, amended, and
enhanced through repetition (Dreifuerst, 2012). The cyclic nature of CIM also reflects the
importance of repetition for the development of a nurse’s clinical reasoning skills.
According to Tanner’s model, nurses engage in reflection after the conclusion of care
activities (reflection-on-action) in order to derive meaning from prior experiences and
develop their knowledge and skills for use in future clinical situations (Tanner, 2006).
With repeated exposure, nursing students can engage in iterative cycles of clinical
experiences and reflection-on-action, learning from their experiences and working to
build the knowledge and skills needed to improve clinical reasoning (Murphy, 2004;
Tanner, 2006; Theobald et al., 2021). In developing teaching strategies, nurse educators
should consider the impact of repetition on learning and strive to identify strategies that
increase the frequency and number of opportunities students are given to practice and
improve clinical reasoning skills.

Experiential Teaching Strategies

Experiential teaching strategies are activities in which the learner is actively

engaged in conceptualization, experimentation, and application of knowledge, often in

real-world or near-real-world settings, in order to reflect upon and learn from the

43



experience (Chmil et al., 2015). While teaching strategies such as reading, lectures, and
worksheets are used in nursing education to disseminate content knowledge, experiential
learning strategies place the engaged, active learner at the center of the teaching process
(Hayden et al., 2014). Researchers and expert nurse educators have suggested that
experiential teaching strategies help students connect theoretical knowledge with practice
and are generally considered more helpful in improving clinical reasoning, technical
skills, and socialization to the nursing role (Cappelletti et al., 2014; Cioffi et al., 2005;
Herron et al., 2016; LeGrande, 2016; Tedesco-Schneck, 2019; Theobald et al., 2021).

Supervised clinical instruction and simulation are two examples of experiential
teaching strategies that allow learners to cognitively take on healthcare roles and engage
in professional collaboration, application of tactile skills, and clinical reasoning in a
controlled environment with minimal or no risk to real patients (Cappelletti et al., 2014;
Cioffi et al., 2005; Herron et al., 2016; LeGrande, 2016; Theobald et al., 2021; Tutticci et
al., 2022). Learners engaging in supervised clinical instruction or simulation are tasked
with identifying and interpreting salient data into a meaningful understanding of the
clinical problem, developing an appropriate plan for nursing care, and safely enacting that
plan in a way that prioritizes individual patient needs (Tedesco-Schneck, 2019;
LeGrande, 2016).

Some experiential teaching strategies aim to provide scaffolding for the cognitive
processes needed for clinical reasoning. Teaching strategies such as concept mapping, the
Outcome-Present State Test model, and activities based on the Script Concordance
Testing model use formatted tools or worksheets to help students organize, categorize,

and interpret information (Bartlett et al., 2008; Daley et al., 2017; Harmon & Thompson,
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2015; Kautz et al., 2005; Tedesco-Schneck, 2019). These versatile teaching strategies can
be applied to real patient-care situations, simulations, or written case scenarios, and can
be used in group settings, completed by learners independently, or facilitated virtually
(Kubin et al., 2021).

Other classroom-based experiential teaching strategies, such as concept mapping,
case studies, role playing, escape rooms, and collaborative activities, may be used to
introduce students to the background knowledge and cognitive processes needed to
facilitate effective clinical reasoning (Kubin et al., 2021; Tedesco-Schneck, 2019). Case
studies may provide opportunities for students to engage in clinical reasoning practice,
providing increased knowledge and perceived improvement in clinical decision-making
abilities (Gibbs et al., 2014). Some educators consider case studies to be a type of low-
fidelity simulation, providing students with a clinical scenario to assess, interpret, and
respond to (Dreifuerst, 2012). However, some evidence suggests that while
measurements of clinical reasoning increase following case study completion, this
increase in clinical reasoning skill may not translate to the clinical setting (Macartney et
al., 2021).

Supervised Clinical Instruction

Supervised clinical instruction (SCI), sometimes called clinical learning, clinical
experience, or just “clinical”, immerses learners into real-world situations under the
supervision of expert nurses. SCI has been traditionally viewed as a foundation of current
nursing education models (Ironside et al., 2014). The National Council of State Boards of
Nursing recommends that all state nursing boards require SCI in nursing education

programs, although each state nursing board is allowed to determine their own standards
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for the amount of time spent in SCI and to different definitions for what qualifies as SCI.
A 2005 survey of state boards of nursing revealed that only 17 of responding boards
(59%) required a predetermined number of SCI hours for students in prelicensure
programs, while the remainder (41%) left the decisions about the appropriate number of
clinical hours up to each individual program; four of the 31 responding boards indicated
that students could successfully meet the objectives of a nursing program without any
SCI, and three held the position that SCI should be restricted, barring students from
practicing on actual patients. (Chisari et al., 2005).

SCI allows application of knowledge from the classroom setting and from
previous learning (Sullivan et al., 2019). Educators employ SCI in an attempt to provide
experiential learning of a variety of disciplinary practices, including assessment,
prioritization, care management, and provision of safe patient care (Ironside et al., 2014).
Evidence demonstrates that SCI can increase a nursing student’s confidence in their skills
and comfort in the nursing role (Chisari et al., 2005) and educators have historically
embraced the tacit benefits of SCI (Benner et al., 2009), but evidence of development of
clinical competence through SCI is lacking and more research in this area is needed
(Ironside et al., 2014; Sullivan et al., 2019).

As clinical settings and nursing roles evolve and become more complex, new
nurses must be prepared to practice at a higher level than ever before (Ironside et al.,
2014). However, current models of SCI present many challenges to providing optimal
education (Alexander, 2019; Dubovi, 2018; Hayden et al., 2014). A shortage of
opportunities for SCI may be a contributing factor of the insufficient clinical reasoning

skills seen in newly graduated nurses; decreased opportunities are often driven by

46



competition for clinical practice sites, a shortage of competent clinical instructors, patient
privacy and safety initiatives that have reduced student’s access to electronic health
records and restricted learning activities to observation-only, and, more recently, the
restrictions imposed as a result of the COVID-19 pandemic which limited student access
to healthcare facilities altogether, (Alexander, 2019; Dubovi, 2018; Hayden et al., 2014;
New et al., 2022; Powers et al., 2021; Wyatt et al., 2021). In recent years nurse educators
and researchers have also highlighted the cost, inefficiency, focus on task completion,
and inability to control the types of experiences students may encounter as challenges of
SCI (Ironside et al., 2014; Sullivan et al., 2019). Ironside (2014) found that students and
faculty focused primarily on completion of basic care tasks during SCI and that the
knowledge application, problem solving, and care management were rarely observed;
students who completed their assigned tasks were noted to have frequent periods of
inactivity that were not used for any meaningful learning. Sullivan (2019) found that
downtime accounted for an average of 14.6% of time in SCI; further, this study
highlighted the challenge of creating consistent, high-quality learning experiences during
the “randomness of the traditional clinical day”. In the face of these many challenges,
nurse educators must implement teaching strategies that support learners in developing
the high-level cognitive skills required for safe clinical practice.
Simulation in Nursing Education

Human patient simulation, commonly referred to in nursing education as simply
simulation, engages learners in a recreated clinical situation, often using real equipment
and lifelike mannequins to mimic real scenarios with fidelity. Simulation is a common

and perhaps the most heavily researched teaching strategy used in nursing and other
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health professions education to support development of a variety of clinical and cognitive
skills (Theobald et al., 2021; Tindco et al., 2021). While models and mannequins have
been used for task-training in the education of healthcare providers for centuries, modern
day simulation often makes use of interactive technologies, immersive staged
environments, and engaged role play to replicate clinical scenarios with as much fidelity
as possible (Bienstock & Heuer, 2022; Gibbs et al., 2014). In a systematic review,
Theobald et al. (Theobald et al., 2021) found that the most commonly studied simulation
intervention was in-person simulation using high-fidelity patient simulators, complex
technological mannequins that can be programed to replicate human physiology and
respond dynamically to nursing care. Other simulation-based teaching strategies currently
used in nursing education include medium- and low-fidelity mannequins; standardized
patients; interactive, computer-based scenarios; video recordings of experts modeling
correct patient care; and role play activities in which students take turns playing different
parts within a given scenario (Bienstock & Heuer, 2022; Breymier et al., 2015; Gibbs et
al., 2014; Hayden et al., 2014; Theobald et al., 2021). While the current use of these
simulation-based teaching strategies is well documented in the literature, evidence of the
efficacy of simulation-based strategies for improving clinical reasoning is lacking, and
more high-quality research is needed before evidence-based recommendations can be
developed (Theobald et al., 2021).

Benefits of Simulation

By replicating clinical scenarios in a laboratory setting, simulation allows
experiential practice with decision making, communication, collaboration, and

psychomotor skills without risk to real patients (Bienstock & Heuer, 2022; Gibbs et al.,
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2014; Tindco et al., 2021). Simulation can also be an effective strategy for improving
clinical reasoning, problem solving, and prioritization skills, preparing students to more
readily manage real-life clinical situations (Alexander, 2019; Dubovi, 2018; Kubin et al.,
2021). Simulation can also be combined with problem-based learning methodologies, which
present the student with complex, ill-structured problems requiring deep cognitive
engagement and presenting opportunities to practice clinical reasoning processes (Tindco
et al., 2021). The similarity to the environment in which the knowledge may be used is a
noted benefit of simulation over other learning activities, as it may improve
transferability of knowledge and skills to real clinical environments (Tindco et al., 2021).

In the face of limited clinical opportunities, simulation can provide additional
opportunities to practice clinical reasoning skills and patient care activities in a safe
environment, where mistakes can become learning opportunities rather than posing harm
to real patients (Alexander, 2019; Tinoco et al., 2021). In a landmark study, the National
Council of State Boards of Nursing (NCSBN) (Hayden et al., 2014) explored the
effectiveness of simulation as a replacement for a portion of the student’s supervised
clinical instruction time. When compared with nursing students who completed 10% of
their clinical hours in simulation, students who completed up to 50% of their supervised
clinical instruction time demonstrated no significant differences in knowledge, clinical
competency, critical thinking, readiness for practice, or rate of success on the NCLEX-
RN (Alexander, 2019; Johnson, 2018). The NCSBN study employed the National League
for Nursing/Jeffries Simulation Framework of best practices for scenario development
and facilitation and Dreifuerst’s Debriefing for Meaningful Learning method of

debriefing (Hayden et al., 2014); while the large sample and longitudinal design of this
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study increases generalizability, results may not be applicable to simulations that do not
adhere to the same standards or make use of other types of simulation. In response to this
research the NCSBN determined that up to 50% of situated clinical learning time could
be replaced with simulation, though each state is responsible for setting their own
regulations for how simulation can be used to supplement or replace clinical time and
how simulation quality is monitored (Johnson, 2018; Kubin et al., 2021). Due to the
targeted and purposeful use of time during simulations compared with supervised clinical
instruction, more recent evidence has explored the efficiency of simulation, suggesting
that one hour of simulation may effectively replace two hours of supervised clinical time
(Jimenez, 2022; Sullivan et al., 2019).

Challenges and Shortcomings of Simulation in Nursing Education

Frequency of simulation activities, however, is limited by the availability and
expense of simulation equipment and the time and expertise of faculty facilitators
(Dubovi, 2018). The mannequins used for high-fidelity simulations cost $30,000 to
$100,000; a robust simulation program requires purchasing multiple mannequins that
represent a variety of patient ages and skin tones with capability to represent many health
problems (Alexander, 2019). One analysis determined that the cost of setting up a
simulation-based learning experience is over $200 per student compared to less than $5
per student to set up a lecture-based learning activity. The same study reported that
preparing and facilitating learning through simulation required 7 full-time faculty work
days, compared with 2 full-time faculty work days to prepare and facilitate lecture-based
learning for the same number of students (Petscavage et al., 2011). While lecture-based

learning activities are not recommended to replace simulation or supervised clinical
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instruction, the disparity in cost between simulation and lecture-based learning highlights
the need for further research into teaching strategies that provide some of the benefits of
simulation at a lower cost. The teaching strategy investigated in this dissertation, ISOR, is
a low-cost, pragmatic teaching strategy that could allow learners to engage in simulation
scenarios as regular independent homework assignments, providing more repetition and
opportunities to build the cognitive structures that facilitate clinical reasoning.

Current Trends and Practices in Nursing Simulation

Simulation Roles

In seeking to make simulation more pragmatic and cost-effective, learners may be
assigned to a number of roles within the simulation, including nurse, student nurse,
patient, family member, or observer, allowing educators to engage more learners in a
single simulation scenario and reducing the cost per student (Alexander, 2019; Cioffi et
al., 2005; Zulkosky et al., 2016). Students participating in simulation in roles other than
the nurse are able to observe the scenario from an outside perspective, engaging
cognitively as they consider how they might respond to the unfolding situation and
reflecting on the decisions of the students in the nurse roles (Alexander, 2019). Clear
designation of roles increases learner engagement and increases the student’s ability to
learn from the simulation activity (Alexander, 2019). Students participating in non-
nursing roles, such as patient or family member, are asked to attend to the unfolding
situation from a different perspective, while also observing the actions of the learners in
the nurse role (Zulkosky et al., 2016). Observers are not actively participating in the
simulation, typically viewing the scenario from behind a one-way mirror or in another

room using audio-visual equipment (Johnson, 2018). While some research suggests
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decreased satisfaction and engagement for some learners in the observer role, other
research indicates that students in the observer role practice clinical reasoning by
attending to the patient, environment, and active participants, noticing and interpreting
the information, and critically appraising the actions taken by the active simulation
participants, leading to meaningful learning (Rogers et al., 2020; Tutticci et al., 2022;
Johnson, 2018). In fact, a review of literature on the observer role identified that
knowledge and social learning outcomes are often reported to be the same for simulation
observers as for active simulation participants (Johnson, 2018).

Virtual Simulation

In virtual simulations, students engage with clinical scenarios by gathering
information, interacting within the virtual setting using avatars, and choosing nursing
responses. Virtual simulation can take many forms, but most involve a game or
interactive program with a virtual or video representation of a patient and clinical
scenario (Dreifuerst, 2012; Hoffman et al., 2011). While virtual simulations were initially
screen-based computer programs, technological advances have led to new virtual reality
products that allow learners to view a three-dimensional scenario through a virtual reality
headset and interact with the environment using hand controls (Chen, et al., 2020).

Many virtual simulation programs are branching, enabling the learner to engage
with a scenario that unfolds based on the decisions the learner makes and allowing them
to reflect on the outcomes of their decisions and learn from mistakes in a setting that will
not harm real patients (Hoffman et al., 2011). Currently, available virtual simulation
programs present varying levels of interaction and fidelity within the virtual clinical

environment, and researchers are working to identify models of virtual simulation that
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provide meaningful learning opportunities (Cobbett & Snelgrove-Clarke, 2016; Dubovi,
2018; Tindco et al., 2021).

By engaging students in complex scenarios modeled after real-world problems,
virtual simulation can increase knowledge, promote situated cognition, and provide
opportunities for experiential learning (Cioffi et al., 2005; Hoffman et al., 2011; Kubin et
al., 2021; Tindco et al., 2021; Wong & Chung, 2002). Students report high levels of
satisfaction with virtual simulations, indicating that they believed the activities increased
their learning (Kubin et al., 2021), and proponents of virtual simulation assert that well-
designed programs can be used to assess and develop the students’ clinical reasoning
skills (Dubovi, 2018). In a small study by Tindco et al. (2021), students who completed
virtual simulation as an independent learning activity in addition to classroom instruction
on clinical reasoning, demonstrated better selection of diagnostic indicators and improved
prioritization of clinical problems on a researcher-developed case study compared with
students who received the classroom instruction alone.

Educators employing virtual simulation have highlighted several pragmatic
advantages compared to in-person simulation. Where in-person simulations are typically
limited to a small group of students and must be repeated many times to allow all
students the opportunity to complete the activity, virtual simulation can provide
opportunities for large numbers of nursing students to engage in simulation from any
location, asynchronously, at any time of day, and with far fewer resources and lower
financial costs than are required for in-person simulations (Dubovi, 2018; Tindco et al.,
2021). Virtual simulations can also allow for manipulation of variables that cannot

always be represented in the simulation laboratory setting, and some virtual simulation
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programs provide feedback in real time about the decisions the student makes during the
simulation scenario (Dubovi, 2018; Tindco et al., 2021). Virtual simulations may also
remove the pressure to act immediately, allowing students more time to process
information (Tinoco et al., 2021).

However, research into the effectiveness of virtual simulation is limited and
mostly of low quality. In a study by Dubovi (2018), clinical reasoning was measured with
an unvalidated, researcher developed multiple choice exam. Additionally, the study
compared mean gain scores (post-test — pre-test) for two groups participating in different
types of virtual simulation, but since no control group was included in the study the
effects cannot be confidently attributed to the intervention rather than exposure to the
pre-test or other learning experiences during the study period (Dubovi, 2018). Arnold
(2013), which used a three-group design to compare virtual, high- and low-fidelity
simulation was limited by small sample size, with nine to 10 participants in each group,
inconsistencies in the expertise of educators facilitating the final simulation used to
evaluate performance, and an abundance of measurement tools that delivered conflicting
results as to which intervention was most effective (Arnold et al., 2013).

In a meta-analysis published in 2020, Chen, et al. identified 12 studies that
compared a variety of outcomes from virtual reality -based virtual simulation to other
teaching methods, concluding that virtual reality simulation can increase knowledge.
However, there were not significant differences in the other variables studied (skills,
satisfaction, confidence, performance time), and most of the studies reported insufficient

information to determine the quality and generalizability of the results. Chen, et al.
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(2020) concluded that a large, longitudinal study similar to the NCSBN Simulation study
should be conducted to evaluate the effectiveness of virtual reality simulation.

A variety of virtual teaching strategies, including virtual simulation, were rapidly
increased in response to the global pandemic in 2020, but educators have not yet come to
a consensus about where virtual simulation should fit into a curriculum, and standards for
quality in virtual simulation have not been established (Jimenez, 2022; Kubin et al., 2021;
Silva et al., 2021). While some schools are using virtual simulation to replace time spent
in supervised clinical learning or in-person simulation, other programs are assigning
virtual simulations as classroom or independent learning assignments to replace lectures,
workshops, case studies, or other less immersive activities (Tindco et al., 2021). Similar
to the NCSBN national study investigating replacement of SCI hours with simulation,
further research comparing virtual simulation to both in-person simulation and non-
experiential learning activities is needed to build recommendations for where virtual
teaching strategy can best fit within nursing education.

Video Simulation

Video simulation, sometimes called “vignettes”, are a teaching strategy that
combines many of the benefits of virtual simulation and case studies with the external
view of the observer role (Lee & Wessol, 2022; Macartney et al., 2021). Learners engage
with pre-made video simulation recordings in the same way an observer would, attending
to the clinical findings and reflecting on how they would respond (or not respond) if they
were in the same situation, without control over how the scenario unfolds (Lee & Wessol,
2022). Distinct from videos demonstrating the correct way to complete a task, these

videos present complex clinical scenarios and portray the simulation participant making
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decisions that may or may not be appropriate (Lee & Wessol, 2022; Macartney et al.,
2021). This strategy has been described as more visually engaging and immersive than
paper-based case studies, and may encourage increase application of learning to the
clinical setting (Macartney et al., 2021).
Debriefing

Debriefing, a reflective activity that follows an experiential learning activity like
simulation, can encompass a variety of processes, including unidirectional feedback,
collaborative reflective discussion, and guided reflection, which assist students in
reviewing an encounter in ways that help them learn from it (Decker et al., 2021;
Dreifuerst, 2012). Debriefing has been identified as a critical component to learning from
simulation, helping students translate their thoughts and actions from the simulation into
increased knowledge and clinical reasoning skills that can be applied to future situations
(Decker et al., 2021; Dreifuerst, 2012). Recommended best practices for use of
simulation in nursing education include the use of debriefing methods that are grounded
in educational theory and supported by trained faculty (Forneris, 2015; Hayden et al.,
2014; National League for Nursing Board of Governors, 2015). The International
Nursing Association for Clinical Simulation and Learning suggests a variety of models
and structures that can facilitate debriefing and indicates that the use of a planned,
structured, purposeful debriefing process is more important than the use of any specific
model (Decker et al., 2021).

Independent Reflection

While debriefing traditionally is completed in-person in small groups lead by an

instructor, written journals can also be used to guide learners through the reflective
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process (Decker et al., 2021; Kubin et al., 2021; Lee & Wessol, 2022). Writing prompts
may be used to guide students through a variety of reflective debriefing models, asking
them to consider how the situation on which they are reflecting aligned with clinical
reasoning processes or with evidence-based best practices (Lee & Wessol, 2022;
Macartney et al., 2021).

Independent, written guided debriefing may be a good fit for virtual or video
simulations, where in-person debriefing may be less pragmatic. Students may be
instructed to write brief journal reflections written during a “pause” in an engaged
learning activity like a case study or simulation to help learners reflect-in-action, guiding
them to articulate their thinking and critically evaluate the patient’s unfolding responses
to nursing care (Lee & Wessol, 2022). More comprehensive reflective journals may be
completed at the end of a learning activity to summarize the scenario and draw
meaningful conclusions, increasing the student’s knowledge and skill in preparation for
future clinical encounters (Lee & Wessol, 2022; Macartney et al., 2021; Tanner, 2006).
One model that may provide the scaffolding and support students need to reflect
meaningfully is the Outcome Present-State Test Model, which has been used as an
independent debriefing strategy following simulation and SCI. Although independent
reflection models have, in early research, shown promise for supporting meaningful
reflection, no consensus has yet been reached among researchers and educators about the
most effective reflection and debriefing methods (Decker et al., 2021).

Rationale for Current Study
To develop the clinical reasoning skills required to deliver safe and effective

patient care upon entry into practice, prelicensure nursing students need repeated
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exposure to the clinical reasoning process (Murphy, 2004; Tanner, 2006; Theobald et al.,
2021), followed by meaningful reflection (Decker et al., 2021; Dreifuerst, 2012; Lee &
Wessol, 2022). While most nursing boards set required minimums for time spent in SCI
and/or simulation (Chisari et al., 2005), these experiential learning opportunities are often
limited by availability, cost, timing, and educator expertise, and many nurse educators are
looking for pragmatic strategies to supplement students’ learning (Ironside et al., 2014;
Sullivan et al., 2019). ISOR, a learning activity in which learners engage in a simulation
scenario from the observer role and reflect independently using guided debriefing, can be
assigned for asynchronous completion with minimal faculty time or expense. This
strategy may offer a pragmatic approach to providing learners with more numerous
opportunities for repetition of clinical reasoning processes, supplementing the learning
benefits of SCI and simulation. This dissertation study investigated the feasibility,
acceptability, and usability of the ISOR teaching strategy, paving the way for future

research.
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CHAPTER 3
Methodology

Chapter 3 describes the research methods for the study, reviewing the specific
aims, research questions, and null hypotheses. The study design is described, including
intervention and control setting, sample, and measurements. Procedures for recruitment,
implementation, data collection, and data analyses are detailed, and study limitations are
discussed.
Specific Aims

Chapters 1 and 2 described the need for improved clinical reasoning skills in
newly graduated nurses and explored current evidence on teaching strategies to support
development of clinical reasoning in prelicensure nursing students. In response to the
need for pragmatic teaching strategies that provide opportunities for nursing students to
practice cyclic iterations of noticing, interpreting, responding, and reflecting, the
researcher proposes further exploration of ISOR. Before undertaking research evaluating
ISOR’s efficacy in improving clinical reasoning, it was prudent to first evaluate the
feasibility, usability, and acceptability of ISOR as an asynchronous learning activity in
prelicensure nursing students. This feasibility study also served as a pilot to identify any
needed modifications to the intervention, control, or study design before a full-scale
efficacy study is conducted. Specific aims for this dissertation study include:

1. Assess the feasibility, usability, and acceptability of the ISOR teaching

strategy and the control teaching strategy.
2. Identify barriers in the intervention and control teaching strategies that should

be modified prior to conducting efficacy testing of the ISOR intervention.
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Research Questions and Null Hypotheses

The control teaching strategy for this study was already being implemented across
the curriculum at the study site and therefore was familiar to participants. For the ISOR
teaching strategy to be considered for further study and potential implementation, it
would need to be considered equally or more feasible, acceptable, and usable compared
to the control. Research questions and null hypotheses for specific aim 1 included:

Research Question 1: Is the ISOR teaching strategy more feasible to implement
than the control teaching strategy?

Null Hypothesis 1: There is no significant difference in the feasibility
ratings of the ISOR teaching strategy compared to the control teaching strategy.

Research Question 2: Is the ISOR teaching strategy more acceptable to students
than the control teaching strategy?

Null Hypothesis 2: There is no significant difference in the acceptability
ratings of the ISOR teaching strategy compared to the control teaching strategy.

Research Question 3: Is the ISOR teaching strategy more usable than the control
teaching strategy?

Null Hypothesis 3: There is no significant difference in the usability
ratings for the ISOR teaching strategy compared to the control teaching strategy.

Failure to reject the null hypotheses in this study would indicate that students
found no significant difference between the feasibility, acceptability, and usability of the
ISOR teaching strategy compared to the control. Failure to reject all three null hypotheses
would support further investigation of the ISOR teaching strategy. If the null hypotheses

were rejected, indicating students found one of the teaching activities significantly more
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feasible, acceptable, or usable, further analysis would be needed to determine which
strategy students found to be more feasible, acceptable, and usable.

The second specific aim, “Identify barriers in the intervention and control that
should be modified prior to conducting further study into the efficacy of the ISOR
intervention,” would be particularly important if any of the null hypotheses above are
rejected. By addressing barriers to implementation, the researcher could provide more
context to explain possible reasons students may have found one teaching strategy more
feasible, acceptable, or usable than the other. Identifying barriers would also allow the
researcher to develop strategies to mitigate these barriers and improve the design of the
ISOR strategy for future studies. Research questions for specific aim 2 include:

Research Question 4: What are the main barriers encountered in the
implementation of the ISOR intervention?

Research Question 5: What are the main barriers encountered in the
implementation of the control teaching strategy?

Specific aim 2 was best addressed through analysis of qualitative data and
identifying recurring themes. For qualitative analysis, hypothesis testing is not useful;
thus, null hypotheses are not provided for these research questions.

Design

The study employed a within-subjects quasi-experimental design in which each
participant completed both the experimental and control activity and completed post-
activity surveys following each. The ISOR activity was considered the intervention, and
the case study activity was considered the control condition. Since all participants

completed both conditions, this design allowed for treatment effect to be compared
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within, rather than between, subjects, eliminating inter-subject variability and making
more efficient use of smaller sample sizes (Lim & In, 2021).

Participants were recruited for active enrollment through course announcements
and a brief information session during class. Informed consent was obtained from all
participants who enrolled, detailing the study’s purpose, procedures, potential risks, and
benefits. The study took place over a three-week period. Enrollment, informed consent,
and demographic survey collection took place during week one. During week 2,
participants were asked to complete the ISOR intervention and first post-activity survey;
during week 3, participants were asked to complete the control condition and second
post-activity survey. Procedures for the researcher and participants are outlined in Table
3.1.

Randomization

This feasibility study did not employ randomization. In a within-subject design,
randomization can be used to determine the sequence in which each participant completes
the intervention and control conditions, creating a crossover design. For this feasibility
study, however, the added complexity of randomization into a crossover design was
deemed unnecessarily complex.

ISOR Intervention

The intervention was a virtual, asynchronous Independent Simulation Observation
and Reflection (ISOR) assignment. A link to the assignment was provided via email with
instructions for watching a video recorded simulation and completing reflection
questions. The recorded simulation was a simulation that was developed and used by the

researcher in prior teaching but has not been completed by the students involved in this
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study and is not currently used in any course in the program for which the students are
involved. The students in the recorded simulation volunteered to be recorded and gave
permission for the recording to be used for educational and research purposes. The
recording showed senior-level nursing students caring for a simulated patient with
symptomatic bradycardia. Students shown in the simulation were not provided with a
script and were responding to the clinical situation based on their own knowledge and
skills; as a result, the students in the video sometimes did not notice important data or
they responded incorrectly to the provided information. During the ISOR observation,
participants were not told which actions by the students in the video were correct or
incorrect, presenting an opportunity for the ISOR participants to critically evaluate
decisions and reflect on how they might respond differently in the same situation. While
watching the video, students were asked to take notes about what they observed about the
patient and the scenario. After watching the complete video, students debriefed by
answering reflective questions. Reflective questions were adapted from the National
League for Nursing Simulation Design Template Debriefing/Guided Reflection
questions, with modified wording of some questions to fit the virtual observer role. The
ISOR activity was built as a Google Form; a copy of the activity, including the video link
and questions, can be found in Appendix A.
Control Condition

The control intervention was a virtual, asynchronous, unfolding case study
assignment. A link to the assignment was provided via email with instructions for
reading the case study information and answering questions. The case study was an

established resource from the Elsevier HESI Preparation Suite (Elsevier, Inc., 2024).
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While no psychometric testing data could be found for the case studies in the HESI
Preparation Suite, this resource was recommended by Elsevier to prepare students for the
HESI Exit Exam, a validated measurement which has been demonstrated to be a
significant predictor of first-time NCLEX pass rate (Shah et al., 2022). HESI Case
Studies were routinely used in the program in which the participants were enrolled, but
the case study assigned as the control intervention has not yet been completed by or made
available to the participants prior to the study. The case study followed the progression of
a clinical scenario through readings and images, interspersed with multiple-choice
questions aimed at content knowledge and decision-making. Students were required to
answer questions correctly before progressing to the next section of the scenario.
Rationale was provided for each question once the student selected an answer, providing
an opportunity for reflection, although reflection was not guided or documented in this
intervention.
Setting

The study was conducted at a moderate-sized, private university in the Midwest
which offers three distinct undergraduate nursing programs: a traditional 4-year BSN, a
17-month accelerated BSN program targeted at students who hold bachelor’s degree in
another field, and a distance-accessible version of the accelerated BSN available to
students outside the immediate region. Students were recruited from the senior-level
Leadership Exploration and Development course (LEAD).

The LEAD course was completed in the final semester of the BSN program and
focused on the roles and perspectives of nurse leaders in a variety of healthcare settings

including contributions to quality improvement, facilitating professional development,
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and applying clinical reasoning skills. This course was composed of a combination of
didactic learning and practicum hours during which students engaged in and supported a
variety of professional, educational, and research activities. LEAD students who chose to
participate in this dissertation study received credit toward completion of their required
practicum hours. Participation in this study fit within course objectives by facilitating
engagement in both research and professional development, reviewing of content from a
previous course. LEAD students were not required to complete the learning activities or
participate in the study. LEAD students were provided a variety of other opportunities
within the course to obtain required practicum hours. Choosing not to participate in this
study did not impact a student’s grade or standing in the course.
Selection of Participants

Participants were recruited using convenience sampling with active enrollment.
Information about the study was briefly presented to a group of 44 students in a senior-
level nursing leadership course during a class session, and flyers containing a quick
response code for enrollment were distributed. Students who chose to participate enrolled
by completing a virtual consent form. Consented students received instructions for
participation via email.
Ethical Considerations

When conducting research involving student participants as part of their class
assignments, several ethical considerations must be addressed to ensure the well-being
and rights of the participants. To ensure students were not coerced into participating, no
aspect of the study was considered required, students were offered a variety of other

options through which they could complete required practicum hours, and choosing not
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to participate did not impact students’ grades or course standing in any way. Another
priority for reducing coercion was ensuring students did not feel pressured to participate
in research due to the possible or perceived control the researcher may have had over
their grades or academic success. Although the researcher was familiar to the students in
the selected course as a previous course instructor, the researcher was not employed in
the study setting at the time of the study and had no access to, or control over, students’
grades.

To ensure informed consent, students were provided with clear and
comprehensive information about the study’s purpose, procedures, potential risks, and
benefits. Students had the opportunity to ask questions and voluntarily agreed to
participate in data collection without any coercion. Students were informed that
participation in data collection was voluntary and those who choose to participate in the
study had the right to withdraw from the study at any time without harm to their grade or
course standing.

It was important to clarify that the responses provided by students during the
ISOR teaching activity would not be analyzed as part of this proposed feasibility study.
The primary focus of this study was on evaluating the overall feasibility, usability, and
acceptability of the teaching strategies, rather than the specific content of the students’
responses during the activity. However, these responses were collected and securely
stored, and the researcher may use these answers in a future study that aims to investigate
the effectiveness of the ISOR teaching strategy. In such a study, the focus would shift
from evaluating feasibility to measuring the impact of the ISOR strategy on student

learning outcomes. The consent form included a statement explaining that the responses
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collected in this study may be used for a future study investigating the effectiveness of
the ISOR teaching strategy. Consent forms clearly outlined this distinction to ensure
transparency and maintain trust. Participants were informed that they could withdraw
their consent for their data to be used in future studies by contacting the researcher. All
collected data, including activity responses, were securely stored in compliance with data
protection regulations. Access to all data was restricted to the research team to ensure
confidentiality. Any future studies using the stored responses will undergo their own
ethical review and approval process.

Confidentiality was safeguarded to protect participants’ privacy. Participant
responses to the ISOR assignment and data collection surveys were stored in a secure,
encrypted Teams folder at Indiana University. Access to the data was restricted only to
members of the research team who needed access to perform their duties. All members of
the research team were trained on confidentiality procedures and the importance of
maintaining the privacy of participant information. Upon completion of the study,
participants were provided with a letter of participation that they could submit to course
faculty for practicum credit, but course faculty did not have access to ISOR activity
responses or research surveys.

Data was de-identified prior to analysis. Quantitative findings were reported in
aggregate so that individual participants cannot be identified. Qualitative data reported as
quotes or specific examples do not use names or identifying information to protect
students’ identity.

This study was approved by the Institutional Review Boards at (1) the university

where the doctoral student was enrolled and (2) the university where data were collected.

67



By reducing risks of coercion, ensuring informed consent, and safeguarding participants
confidentiality and anonymity, researchers were able to conduct this study involving
student participants in a manner that upheld ethical principles and respected the
participants’ rights and well-being.
Instrumentation

The aims of this study required measurement of three outcome variables:
feasibility, acceptability, and usability. In general, feasibility studies evaluate if the
interventions and research methods warrant further research. If the ISOR teaching
method is not viewed by students as feasible and acceptable as a learning activity, it is
unlikely to be successfully implemented. Additionally, if the study design is not
considered feasible, future efficacy studies are unlikely to be successful as participants
are unlikely to remain enrolled through the data-collection phase or provide meaningful
data. Assessment of usability allows the researcher to collect responses from participants
about the system used to implement the learning activity and identify any needed
modifications before further research is carried out.

Demographic Survey

Students were provided with a quick response code they could use to access the
consent form and enroll in the study. After completing this form, participants were asked
to complete a brief, researcher-developed demographic survey via the same site.
Demographic data included age, gender, race, ethnicity, education level, and prior
healthcare work experience. This survey was only completed once. A copy of the

demographic survey can be found in Appendix E.
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Post-Activity Surveys

Participants were asked to complete a Post-Activity Survey following each
learning activity. Participants completed the ISOR Activity and the ISOR Post-Activity
Survey during the second week of the study period and the Case Study Activity and Case
Study Post-Activity Survey during the third week of the study period. The Post-Activity
Surveys were identical for each activity, except for alterations in wording identifying
which activity the participant was evaluating. The Post-Activity Survey included
questions addressing the acceptability, feasibility, and usability of the learning activity. A
copy of both Post-Activity Surveys can be found in Appendix F.

Acceptability of Intervention Measure and Feasibility of Intervention Measure

As part of the Post-Activity Surveys, participants were asked to complete the
Acceptability of Intervention Measure (AIM) and the Feasibility of Intervention Measure
(FIM) after both the ISOR activity and control activity. The AIM and FIM scales each
included four prompts to which participants responded on a 1-5 scale based on their
agreement with each statement. Completion of the AIM and FIM was estimated to take
about 5 minutes. The AIM asked participants to identify their level of agreement with
statements that evaluated how appealing and acceptable each intervention was to the
student. The FIM asked participants to identify their level of agreement with the
statements evaluating how implementable, possible, doable, and easy to use each
intervention was. These measures were designed to be easily adapted to measure
acceptability and feasibility of interventions. The same scales were used to evaluate both
the ISOR activity and control activity. The AIM and FIM have previously been tested

using confirmatory factor analysis and Cronbach alphas and demonstrated acceptable
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levels of internal consistency reliability (o = 0.91), content validity, structural validity,
and test-retest reliability using Pearson correlation coefficients ranging from 0.73 to 0.88
(Weiner et al., 2017).

System Usability Survey

Usability refers to the functionality of systems, often computerized products or
platforms, and their appropriateness to a particular purpose. As the ISOR and case study
learning activities were both delivered on separate computerized platforms, it was
important to determine if the platforms themselves were usable or if they may have
interfered with the participants ability to complete the activity in a meaningful way. The
System Usability Scale (SUS) is a 10-item questionnaire which requests participants rate
their responses from 1-5 based on how strongly they agree or disagree with each item.
The brevity of the measure, combined with the intuitive nature of the questions allowed
the tool to be used with minimal cost or difficulty. Items for the SUS prompt respondents
to evaluate how easy to use or cumbersome the functions and technology of the activity
are and how much support or additional learning is needed to use the activity (Brooke,
1995). The SUS is a well-accepted measure for usability in technological and industrial
research that has been tested using confirmatory factor analysis in a variety of contexts.
Lewis & Sauro (2017) evaluated three studies that reported different factor models for the
SUS and determined that while the data supported the multidimensional nature of the
SUS, multifactorial modeling was not more useful for practical application than the
original unidimensional scale. Across a variety of studies, the original one-factor SUS
scale demonstrates reliability and validity, with a at or above 0.90 (Lewis & Sauro,

2017).
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Qualitative Survey

In order to identify any barriers in the interventions or study design that should be
modified prior to moving to efficacy studies, participants were given a researcher-
developed five-item questionnaire to which they were asked to provide written responses.
Items on this survey prompted participants to describe what they found enjoyable,
valuable, and confusing, what did not go smoothly, and what they would change about
the activity. The results of this questionnaire were evaluated for common themes to
identify specific problems that may have led to poor usability, acceptability, or feasibility
scores, and to provide feedback on aspects of the ISOR activity that may require
improvement before further research or implementation of this activity.

Data Analysis

Demographic survey responses were analyzed using descriptive statistics to
summarize the demographics of the sample. Demographic characteristics from the
enrolled sample were compared to the final sample of participants who completed the
study, and Chi square tests were used to test differences between these groups.

Data from the Post-Activity Surveys were paired using the participants email
address, and then all data was deidentified prior to further analysis by assigning each
student a unique study ID number. Descriptive statistics, including mean and standard
deviation were calculated for the AIM, FIM, and SUS scales for each activity. Since this
study used a within-subjects design, paired sample testing was appropriate for
comparison of mean scores between the experimental and control activities. To determine
the appropriate statistical test for comparing the two activities, the data were first

assessed for normality. The Shapiro-Wilk test was selected as the best test for normality
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for this data due to its sensitivity to minor deviations from normality in small sample
sizes (n < 50) compared to the Kolmogorov-Smirnov test.

The data did not meet the assumptions of normality, so non-parametric testing
was used. The Wilcoxon Signed Rank test was performed for each dimension to compare
the ISOR and Case Study Activities. The null hypotheses were tested at a significance
level (o) of 0.05. Since there were no significant differences identified, effect size was
not calculated. Mean scores, standard deviations, and Wilcoxon Signed Rank Test results
are reported for the AIM, FIM, and SUS scales in Chapter 4. The analysis of the Post-
Activity Surveys evaluated whether there are significant differences in the acceptability,
feasibility, and usability between the two teaching strategies, and allowing for informed
conclusions about the potential future research and implementation of the ISOR teaching
strategy, which are elaborated in Chapter 5.

To further explore participants’ perceptions of the ISOR and case study activities,
qualitative data from the five open-ended survey questions were analyzed using a simple
content analysis approach as outlined by Miles & Huberman (1994). Questions 1 and 2
asked participants to describe what they found “enjoyable” and “valuable or helpful”
about each activity, respectively. Questions 3, 4, and 5 asked “what didn’t go as smoothly
as expected”, what made the participant “feel confused or unsure”, and what participants
would change about the activity if they could. During the initial review, responses to
questions 1 and 2 were noted to be highly similar in content, as were responses to
questions 3 through 5. As a result, responses were grouped into two categories for
analysis: positive aspects (questions 1 and 2) and negative aspects (questions 3-5). Two

researchers independently reviewed and coded the responses, then met to discuss and
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consolidate themes through consensus. Disagreements between coders were resolved by
discussion, revisiting the responses as needed to ensure coding accurately captured the
respondent’s intended meaning. The goal was to identify commonly reported elements
participants found valuable or frustrating about each activity, providing context for
quantitative analysis and guidance for how activities could be made more acceptable,
feasible, and usable in future implementation and research. Because multiple questions
were analyzed together, codes were counted based on the number of unique participants
who referenced each theme, rather than the total number of comments, to reduce
redundancy and prevent overrepresentation of repeated sentiments. Once all responses
were coded, codes were grouped into common themes, which were again independently
verified by the second coder to ensure consensus. Themes were then summarized to
provide a structured understanding of the participants’ perspectives on the ISOR and case
study teaching strategies. This systematic approach to analysis of the qualitative data

ensured findings were credible and reliable.
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CHAPTER 4
Results

Chapter 4 presents the results of the feasibility study examining the ISOR activity
compared to a traditional case study activity. The purpose of this chapter is to describe
the quantitative and qualitative findings related to the acceptability, feasibility, and
usability of both activities, as reported by participants. First, the flow of participants is
described. Next, demographics of the sample are described, including a comparison of
demographic characteristics between the enrolled participants and the final sample who
completed all activities. Next, the results of descriptive and inferential analysis for each
measurement domain are presented. Finally, findings from the qualitative content
analysis of participants’ open-ended survey responses are summarized.
Participant Flow Through the Study

There were 34 participants who actively enrolled in the study, all 34 (100%) of
whom completed the demographic survey. Of those 34, there were 25 (74%) who
completed the ISOR activity and corresponding post-activity survey 28 (82%) who
completed the case study activity and corresponding post-activity survey. A total of 23 of
the 34 (68%) completed all study activities and data collection tools and were included in
the quantitative and qualitative data analyses.
Sample Description

pemographic characteristics of the enrolled sample and the sample who completed
all study activities are reported in Table 4.1. There were no statistically significant
differences between those who enrolled and those who completed all study activities.

Participants who completed all study activities were mostly 18-24 years old (n=22,

74



95.7%) a female (95.7%) white (n=22, 95.7%) or biracial (n=1, 4.3%), and “not Hispanic
or Latino” (n=21, 91.3%) and “Hispanic or Latino” (n=2, 8.7%). Participants who
completed the study reported their highest level of education as high school diploma
(n=18, 78.3%), some college (n=4, 17.4%), and bachelor's degree (n=1, 4.3%). Most
worked in unlicensed nursing assistive roles (78.3%), one who worked in a non-nursing
clinical role (4.3%), one who worked in a non-clinical role (4.3%), and three who had no
healthcare work experience beyond clinical learning required by their academic program
(13%).
Results of Quantitative Analysis

This section presents the quantitative results of the measures of acceptability,
feasibility, and usability for both the ISOR and case study activities. Descriptive statistics
and tests of normality are reported, followed by the results of inferential comparisons.

As noted in Chapter 3, participants completed post-activity surveys rating the
ISOR and case study activities on three domains: acceptability, feasibility, and usability.
The Acceptability of Intervention Measure (AIM) and the Feasibility of Intervention
Measure (FIM) had possible scores ranging from 0 to 5, with higher scores indicating
greater acceptability or feasibility. The System Usability Scale (SUS) had composite
scores ranging from 0 to 100, with higher scores indicating greater usability.

Table 4.2 shows descriptive statistics and tests of normality for AIM, FIM, and
SUS in paired data. Mean AIM and FIM scores for both activities showed high
acceptability and high feasibility. Mean SUS scores for both activities showed
moderately high usability. For the AIM, the Shapiro-Wilk test indicated non-normal

distribution for the ISOR (W =.904, p = .036) and case study (W =.871, p = 0.008). For
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the FIM, data also demonstrated non-normal distribution for the ISOR (W =.788, p <
.001) and case study (W =.762, p <.001). For the SUS measure, the Shapiro-Wilk test
indicated normal distribution of the ISOR data (W =.961, p =.515) and non-normal
distribution of the case study data (W =.877,p=.011).

Given the small sample size (n=23) and violations of normality in multiple
domains, non-parametric testing using the Wilcoxon Signed Ranks Test was chosen for
paired analysis of participants’ ratings of acceptability, feasibility, and usability between
the ISOR and case study activities. A significance level of p <.05 was used to indicate
significant and meaningful differences.

There were no statistically significant differences in acceptability, feasibility, or
usability for the ISOR and case study activities: AIM score (Z = -.727, p = .467), FIM
score (Z =-.313, p=.754), and SUS score (Z =-1.289, p =.198). Results from the
Wilcoxon Signed Ranks Test for all measures can be found in Table 4.3.

Results of Qualitative Analysis

This section presents the qualitative results of acceptability, feasibility, and
usability for both the ISOR and case study activities, which were analyzed using simple
content analysis and validated by two researchers. Results of the qualitative analysis are
divided into four sections — ISOR positive aspects, case study positive aspects, ISOR
negative aspects, and case study negative aspects.

Positive Aspects of the ISOR Activity

Overall, participants agreed that the ISOR activity was enjoyable and helpful to

their learning. Five respondents mentioned that they found the ISOR activity “enjoyable”,

and ten mentioned that it was “helpful”. Six participants stated that they “liked” the
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activity, and three participants noted that this activity was “engaging”. Other words used
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to describe the positive aspects of the ISOR activity included “applicable”, “cool”, “easy

bR EN1Y

to use”,
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enriching”, “familiar”, “informative”, “interesting”, “neat”, “nice”, “realistic”,
and “relatable”.

Positive aspects of the ISOR were reflected five themes encompassing 17 codes.
The five positive themes were acceptability, activity, feasibility, learningnd
observationOrganization of themes and codes for the positive aspects of the ISOR
activity, as well as example quotes for each code, can be found in Table 4.4

Acceptability: The theme of acceptability reflects students’ openness to and
comfort with the ISOR activity. Responses under this theme emphasized that the activity
felt familiar, enjoyable, and low stress. Several participants appreciated that the activity
resembled other learning activities they had experienced, which helped them engage
confidently (e.g., “I found the activity engaging because this related to similar simulation
that I do in school”). Other participants described the activity as low stress, highlighting
that the observer role allowed them to process information with less pressure than they
have experienced when taking active roles in simulation. One student expressed
appreciation for the novelty of the activity (e.g., “It was also different than homework
activities we have been assigned before, so it was interesting to try something new”).
Collectively, these responses suggest that students viewed ISOR as an acceptable
learning strategy.

Activity: The theme of activity captured participant appreciation for the various
structural components of the ISOR activity itself. Students described their appreciation

for the use of pre-briefing questions, which helped them think through content they
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would need to apply to the scenario and increased confidence in their own knowledge.
Other students appreciated the use of video, which made observing the clinical scenario
seem more real and applicable (e.g. “I enjoyed being able to watch a scenario played out
rather than reading a step by step on a PowerPoint”). In addition, many participants
remarked on the value of the scenario itself. Participants appreciated the authenticity of
the clinical situation and liked that the video of students in simulation included mistakes
on which they could reflect, rather than simply a perfect example of how to care for the
given patient. One participant remarked, “I got to see in real-time how the treatment of
symptomatic bradycardia may progress,” and another stated, “It shows good examples of
what to do and what not to do in regard to pt care and communication.” Many
participants remarked on the value of guided reflection, which helped them process the
scenario more deeply and solidify their learning (e.g. “I found the debriefing after
watching the simulation helpful. Going back and answering questions about what
happened in the simulation help me to put things together”’). Some students also remarked
on the structure of the reflection prompts (e.g. “I thought that the open-ended questions
made the activity really engaging as you could share as much or as little as you wanted
regarding your thoughts on the simulation”). The activity theme highlights the value of
each individual component of the activity and demonstrates how the combination of these
component structures contributes to meaningful learning.

Feasibility: Feasibility refers to the perceived ease with which students could
complete the ISOR activity within their existing resources and constraints. Students
appreciated being able to complete the activity independently and at their own pace. One

participant responded, “I liked that I could complete the ISOR activity on my own time,”
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and another said, “I liked how we could rewind the video or watch it at our own pace.”
These responses indicate that students found the implementation of ISOR feasible within
their current learning environments, time constraints, and technological abilities.

Learning: Learning was a prominent theme that highlights the extent to which
students believed the ISOR activity contributed to their knowledge, understanding, and
thinking processes. Participants consistently noted that the ISOR activity helped build
their knowledge base and reinforced their understanding of content, (e.g. “I thought it
was very enriching to what we learn in class”). Additionally, many students mentioned
perceived impact on their critical thinking and application of learning (e.g. “It made me
critically think about the situation”). The opportunity to watch a clinical scenario and
structured debriefing provided a rich environment for active learning.

Observation: The theme of observation encompasses student responses that
focused on the benefits of watching a clinical simulation unfold from the observer role
rather than participating directly. Students valued being able to focus on the assessment
and decision-making of the nurse in the video, noting that this perspective allowed for
more thoughtful analysis. One participant remarked, “I liked being able to look and
analyze the situation and learn from it from an outside point of view,” and another stated,
“I think just overall being able to watch a simulation from a birds eye view and see what
these participants did and put yourself in their shoes and analyze what you would do if
you were in the same situation was very valuable.” Students described how this format
allowed them to observe clinical cues, communication, and nursing actions, analyzing

information without feeling pressure to participate in the scenario.
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Positive Aspects of the Case Study Activity

Participants agreed that the case study activity was enjoyable, valuable, and
helpful. Participants reported aspects of the case study that they “liked” (n=14),
“enjoyed” (n=9), found “helpful” (n=9), or found “valuable (n=4). Seven participants
used the word “easy” to describe the case study activity, including responses such as

29 ¢e b1

“easy to use”, “easy to follow”, “easy to read”, and “easy to apply my knowledge”. Six
participants used the word “good” in their responses, including “good review”, “good
way to apply the information”, and “good online learning tool”. Two participants used
the similar term “nice”, including “nice review” and “nice to have immediate feedback”.
Other terms participants used to describe their positive perceptions of the case study
activity included “appreciated”, “engaged”, “fun”, and “pleasantly surprised”.

Positive aspects of the case study were reflected in seven themes encompassing
18 codes. The seven positive themes were acceptability, application of knowledge,
building confidence, content, feedback, scenarid,usability. These themes reflect a
broad appreciation for the activity’s structure, educational value, and user experience.
Organization of themes and codes for the positive aspects of the case study activity, as
well as example quotes for each code, can be found in Table 4.5

Acceptability: The theme of acceptability reflects students’ general comfort with
the case study activity and their perception that it was an appropriate, manageable
learning tool. Participants reported that the case study felt “low stress”, (e.g. exemplified
in the response, “It is different than a simulation in the fact that you can break everything

down and think carefully without being overwhelmed by everything going on”. Several

participants appreciated the number and assorted styles of questions that were used to
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facilitate learning in the case study activity, indicating that it felt familiar and
manageable. One student noted, “I liked that the case study used a variety of question
styles like select all that apply and multiple choice. This helped me stay engaged.” These
responses indicate that students found the activity accessible and appropriate for their
level of training.

Application of Knowledge: The application of knowledge theme captures the
value participants found in being able to connect classroom learning to clinical practice
through the case study activity. Participants noted that it provided opportunities to apply
what they had learned to new clinical scenarios, reinforcing key concepts (e.g. I felt like
it was a good way to apply the information we have learned in the past™). Others
described how the case study challenged them to use decision-making skills when
integrating prior knowledge into the clinical context (e.g. “I felt like I definitely had to
utilize critical thinking skills”). These responses indicate that students found the activity
useful for bridging theory and practice.

Building Confidence: The building confidence theme includes responses
indicating that students felt more assured in their knowledge after completing the case
study. Several participants noted that having multiple attempts at answering questions
gave them the opportunity to learn from mistakes and check their understanding (e.g.
“it’s helpful that it gives you multiple tries to get the right answer”). Others felt that the
case study activity built their confidence by helping them recognize the knowledge they
had already acquired (e.g. “It made me feel smart because I knew almost all of the
answers”). The supportive structure of the assignment allowed students to grow in

confidence as they worked through complex patient care decisions.
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Content: The content theme encompasses students’ appreciation for the richness
and clarity of the educational material presented in the case study activity. Participants
described the content as realistic and informative and noted their appreciation for the way
information was interspersed with the unfolding case scenario (e.g. “There were little key
points of information throughout that helped me answer the questions”). Some
participants specifically highlighted that the case study served as a helpful review of
previously learned material, while several noted their appreciation for the pictures and
visual content (“I appreciated the use of actual pictures of the ECG strips with the
questions rather than just saying pt is in AV heart block or pt is Brady what med to you
give”). Students felt that the content delivered throughout the case study helped to review
and reinforce essential learning.

Feedback: The feedback theme refers to the role of timely and informative
responses in the learning process. Students consistently expressed that receiving feedback
with rationales for correct and incorrect answers helped them understand the reasoning
behind correct responses (e.g. “I found it valuable that there are rationales provided after
you answer the question so you can see why the incorrect answers are incorrect and the
correct answer is correct”). Several participants noted the value of feedback being
immediate, allowing them to correct flawed thinking before moving on to the next section
of the scenario (e.g. “It was nice to have immediate feedback on the questions answered
wrong. It helped to answer the rest of the questions™). The presence of built-in feedback
mechanisms was seen as a key strength of the case study format, contributing to both

learning and confidence.
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Scenario: The scenario theme captures students’ appreciation for the realism and
unfolding nature of the clinical case presented. Participants liked that the scenario
mirrored real clinical scenarios and felt believable (e.g. “it gives you a story and makes
you feel like you are reacting in a real situation”). Several respondents appreciated that
the information was presented in stages, requiring them to evaluate and adapt their
decisions as the story unfolded and new data became available (e.g. “I liked how we were
able to work through an entire case, from the beginning, before the person was in the
hospital. We don’t get to see much of the pre-hospital situation”). This progressive,
unfolding format was seen as engaging and reflective of real-world clinical environments,
helping students prepare for dynamic patient care situations.

Usability The usability theme reflects student responses related to the ease of
accessing and navigating the case study activity. Many participants commented that the
format was convenient and user-friendly (e.g. “I liked that the case study is easy to set up
and do on your own time”). Several participants noted that their prior experiences
completing case studies using the same software improved their experience (e.g. “I found
it enjoyable that I have completed activities similar to this one before, so I knew what I
was doing going into the activity”) Overall, students found the platform and structure of
the case study straightforward and familiar, which supported engagement and experience.

Together, these themes indicate that participants found the case study activity to
be a clear, supportive, and educationally valuable tool for reinforcing clinical knowledge
and decision-making in a convenient, low-stress environment. Themes, codes, and
example quotes from perceived positive aspects of the case study activity can be found in

Table 4.4.
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Negative Aspects of the ISOR Activity

Most participants (n=17) had no negative comments about the ISOR activity,
responding to questions 3-5 with “none” or “N/A”. In addition, some students stated they
“never felt confused”, “felt the whole activity went smoothly” and did not experience
issues or recommend changes.

From the remaining responses, negative aspects of the ISOR were reflected in
four themes encompassing 13 codes. The four negative ISOR themes were content
knowledge, questions, technology issaed time Organization of themes and codes for
the negative aspects of the ISOR, as well as example quotes for each code, can be found
in Table 4.6.

Content Knowledge: The content knowledge theme captures comments from
students who found the ISOR activity challenging due to gaps in their own knowledge of
the clinical topic, rather than the design of the activity itself. These students reported
feeling unsure of the material or noted that correctly answering questions required
knowledge they had not yet mastered (e.g. “I was not completely sure how pacing
worked. I did not really know this was an option”). In addition, participants commented
on the timing of the activity, suggesting that it may have been more beneficial if it had
been completed in a different sequence, such as after in-person simulation (e.g.
“Personally, one thing I would find beneficial is if we did this after simulation instead of
debriefing after”). These insights underscore the importance of aligning the ISOR activity
with students’ curricular progression and providing sufficient learner preparation before

the activity.
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Questions: The questions theme reflects student concerns about the clarity or
structure of the guided debriefing questions used in the ISOR activity. Some students
reported that the questions were vague or difficult to answer without clearer expectations
(e.g. “While answering some of the questions I felt confused about what the question may
have been asking”). One suggestion was the inclusion of an answer key identifying errors
and best-practices within the scenario to help guide learning (e.g. “I would add in a
section after the simulation of ideally what should have gone down and the protocols for
the clinical problems the patient is facing”). These concerns suggest that additional
instructions and feedback mechanisms may improve students’ experience with
completing the reflective components of ISOR.

Technology Issues: Technology issues emerged as the most frequently cited
barriers to engaging with the ISOR activity, with students reporting various usability
concerns. Several participants reported that the audio during parts of the simulation was
too quiet, hindering their ability to gather all needed assessment data (e.g. “I could not
hear what the patient was saying so I was not able to hear all the symptoms present”). In
response to this audio concern, a few participants suggested adding closed captions for
clarity when the audio was difficult to hear. Several participants also noted that the video
could not be expanded to full screen, which made viewing sufficient detail in the
simulation room difficult (e.g. “The video would not allow me to make it go full screen,
so [ had to zoom in a lot on my computer screen to make it big enough to see what was
happening in the simulation room”). Two participants noted they would have preferred to
be able to watch the video and answer reflection questions simultaneously, rather than

answering questions after the video was completed, an option which was not available on
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the technology platform (e.g. “I wonder if it would be possible to be able to answer the
questions while watching the video. I was capable of answering them based upon my
recollection of the video but being able to answer as I watched might have also been
beneficial”). Although these technology issues were not universal, they impacted the
learning experience for some participants and highlight the need for platform refinement
and testing before wider implementation.

Time: The time theme includes feedback from students who felt the ISOR
activity was time-consuming or required more effort than they anticipated. A small
number of participants noted that the activity extended beyond a reasonable time frame
(e.g. “a little bit longer than I believe most students might find necessary”). One student
indicated that completing debriefing independently, without peer discussion, required
additional time and cognitive effort (e.g. “Lot of explaining from me personally versus in
a debrief when everyone is pitching ideas and their experience”). While these concerns
were mentioned less frequently than other themes, they suggest streamlining the activity
may further improve learner engagement.

Negative Aspects of the Case Study Activity

Nineteen participants indicated that they did not feel confused or unsure during
the case study, that there were no aspects that did not go smoothly, or that there was
nothing that they would change about the case study. One student reported, “I think it all
went pretty smooth; I did not have any issues with completing the Case Study Activity.”

Negative aspects of the case study were reflected in five themes encompassing 9
codes. The five negative case study themes were activity structure, assignment

instructions, content knowledge, questiamsl, technology issue®rganization of
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themes and codes for the negative aspects of the case study activity, as well as example
quotes for each code, can be found in Table 4.7.

Activity Structure: The activity structure theme includes student feedback
related to how the case study was organized and presented. Some participants felt the
design could be improved by incorporating videos to increase engagement or realism,
while others reported that there was too much content in the case study (e.g. “It was a lot
of pictures and background knowledge that sometimes my brain can’t retain”). Some
students noted that the interweaving of case content with the scenario was distracting and
confusing (e.g. “I feel like it was less smooth when the case study began to explain
different possible heart thythms in the middle of it. I felt that it made things more
difficult to follow and I had to reorient myself to the situation to remember what the
patient was actually experiencing”). These concerns suggest that while the activity aimed
to be comprehensive, a more streamlined and clearly segmented structure may improve
clarity and learner focus.

Assignment Instructions: The assignment instructions theme reflects students’
comments about challenges locating or understanding the expectations for the case study
assignment. A few students indicated they had difficulty locating the assignment within
the learning platform (e.g. “Finding it took me a second but after I read the second email
I could find it right away”). These logistical barriers, while not related to the content of
the case study itself, impacted the ease with which students could access the learning
activity. Although not a widespread concern, this feedback highlights the importance of

clear directions and simple navigation to support usability.
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Content Knowledge: The content knowledge theme includes responses from
students who felt unprepared or lacked sufficient background to fully understand or
benefit from the case study activity. Some reported having limited prior knowledge about
the topic or identified a misalignment of the content with their prior learning (e.g. “I was
most unsure when answering the question about identifying heart block. This is primarily
due to not having discussed heart blocks very much in previous classes”). Others
indicated that while they had some knowledge of the content, they had forgotten some of
what they learned and would have benefited from a more thorough content review before
completing the assignment (e.g. “It had been a couple semesters since I reviewed cardiac
so some answers and questions [ wasn’t sure about”; “I would maybe include a little
prework prior to refresh the memory”). These concerns emphasize the need to ensure that
case studies are appropriately aligned with students’ knowledge base, are accompanied
by preparatory materials, or are positioned as activities for content delivery and review
rather than knowledge assessment.

Questions: The questions theme captures concerns related to the clarity and
usefulness of the questions embedded in the case study. Some participants found the
questions to be unclear or overly detailed (e.g. “the amount of answer choices for some of
the questions. Granted it was asking about heart rhythms and there are a lot of heart
rhythms possibilities so at the same time I did appreciate almost every option being
listed””). These responses suggest that simplification of questions and response options
could improve acceptability of the case study activity.

Technology Issues: The technology issues theme includes isolated but notable

reports of technical difficulties while using the case study platform. One student
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mentioned frustration with the software, reporting that “About halfway through the case
study it logged me out and lost all my progress.” While this issue was not widespread, the
same participant described frustrations with these issues in each of the three questions
about negative aspects of the activity, indicating a strongly negative impact on the
participant’s experience with the case study activity. Ensuring platform reliability and
easy-to-access technical support are important steps in optimizing usability.
Conclusion

Chapter 4 presented results of the quantitative and qualitative analyses comparing
the ISOR activity to a traditional case study activity. Quantitative findings demonstrated
high levels of acceptability, feasibility, and usability for both activities, with no
statistically significant differences between the two activities. Qualitative findings show
participants identified a wide range of positive aspects across both the ISOR and case
study activities, including elements related to acceptability, usability, learning, and
realism. While the activities were structurally distinct, participants identified the different
elements of each activity as enjoyable and helpful for learning. Participants valued the
ISOR activity for its observation and reflective components, while the case study was
appreciated for its unfolding scenario and immediate feedback. Reported challenges for
both activities were relatively minor and primarily centered around technology issues and
misalignment of the participants’ own knowledge with the requirements of the activity.

Together, the quantitative and qualitative results suggest that both the ISOR and
case study activities were acceptable, feasible to implement, and usable in supporting

student learning. Chapter 5 will interpret these findings in greater depth, connecting them
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to existing literature, discussing implications for practice, and offering recommendations

for future research.
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CHAPTER 5
Discussion

This chapter interprets the findings of the feasibility study evaluating the ISOR
activity, guided by two specific aims: 1) Assess the feasibility, usability, and
acceptability of the ISOR teaching strategy and the control teaching strategy and 2)
Identify barriers in the intervention and control teaching strategies that should be
modified prior to conducting efficacy testing of the ISOR intervention.

Feasibility, Acceptability, and Usability

Assessing the feasibility, usability, and acceptability of the ISOR teaching
strategy was an important first step in evaluating its potential as an educational
intervention. These dimensions help determine whether a teaching strategy can be
realistically implemented, is well received by learners, and functions effectively within
the intended instructional context. Comparing ISOR to a traditional case study activity
which participants already used routinely offered a meaningful benchmark for evaluating
whether ISOR could serve as a viable alternative or complement to existing strategies.

To evaluate the first aim, data were collected using three validated instruments
(AIM, FIM, SUS). Each tool provided quantitative insight into participants’ perceptions
of each activity, and responses were analyzed using descriptive statistics and non-
parametric inferential testing. In addition, open-ended survey questions were used to
collect qualitative data, which were analyzed using content analysis to provide further
context on the acceptability, feasibility, and usability of the activities, and to identify

perceived benefits and barriers associated with each teaching strategy. This section
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interprets those findings considering existing literature and elucidates practical
implications for integration of ISOR into nursing education.
Discussion of AIM, FIM, and SUS Results

The first important finding was that the ISOR activity was rated similarly to the
case study activity in terms of feasibility, acceptability, and usability. No statistically
significant differences were found between the AIM, FIM, or SUS between the two
strategies, suggesting that ISOR performs at least as well as the case study approach in
terms of learner perception and implementation viability. This is an important finding, as
case studies are a well-established and widely accepted instructional method in nursing
education (Gibbs et al., 2014). The fact that ISOR was received comparably suggests it
could be adopted into existing courses without negatively impacting the learning
experience. In the qualitative survey responses, participants identified the low-stress
learning environment offered by the activity and the ability and convenience of
completing it asynchronously as strengths that added to ISOR’s acceptability and
usability.

The finding above is particularly important because the ISOR was a new
instructional format for participants. Students indicated that familiarity, or prior
experiences with case studies, reduced stress and made case studies more enjoyable.
Given this advantage of the case study activity, the comparable performance of ISOR on
quantitative measures after only a single exposure is particularly encouraging. Some
students noted that ISOR felt familiar because it incorporated elements of simulation, an
instructional method they had encountered in previous coursework. This suggests that

ISOR may have inherent strengths that resonate with students even before they develop
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comfort with its structure. Future studies should explore whether students’ perceptions of
ISOR improve further with repeated use, as increasing familiarity may enhance usability
and reduce minor barriers such as confusion about activity flow or debriefing questions.
This line of inquiry would also help determine the extent to which initial training or
scaffolding is needed to support the sustained integration of ISOR into the curriculum.
Perceived Value for Learning

In addition to describing the aspects of ISOR that supported feasibility,
acceptability, and usability, the qualitative data revealed that students found educational
value in the activity. They described the ISOR activity as both engaging and beneficial.
Themes such as observation, reflection, and learning were prominent in their responses,
with participants commenting on the educational value of observing a simulation scenario
and then engaging in guided reflection. The ability to pause, replay, and reflect on the
clinical scenario was viewed as an advantage by many participants. Students described
how ISOR helped bridge the gap between theory and practice, reinforcing content learned
in class and applying it to a clinical scenario. These findings on ISOR’s educational value
suggest that ISOR may support the development of clinical reasoning. While this study
did not directly measure learning outcomes, responses about perceived benefits suggest
that ISOR is not only a feasible instructional strategy, but one that may contribute
meaningfully to learning. Future research should explore the impact of ISOR on clinical
reasoning, its comparative impact in relation to other strategies such as case studies, and

its efficacy as an educational intervention.
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Barriers to Implementation

The second aim of this study was to identify barriers to implementation of the
intervention and control teaching strategies that should be addressed prior to conducting
further efficacy testing. Understanding potential barriers is essential to ensure a smooth
integration of ISOR into the curriculum and to optimize the learning experience.
Identifying and addressing barriers in both the intervention and control activities is a
critical step in strengthening study design, as unresolved implementation issues could
confound the results of future trials focused on educational outcomes. Although the
primary focus was on ISOR, barriers related to the control condition case study activity
were also examined for comparison and context. To achieve this aim, qualitative
responses to open-ended survey questions were analyzed thematically using simple
content analysis to identify perceived challenges or points of frustration. These findings
offer practical insight into areas for refinement and inform recommendations for
strengthening the design and delivery of both the ISOR and case study activities in future
studies or instructional settings.
Minimal Barriers Identified

An important finding was that participants identified minimal barriers. Most
participants did not report significant concerns with either the ISOR or case study
activities. A substantial number of students explicitly noted “none” or “no concerns”
when asked about challenges or frustrations, which reinforces the quantitative findings
indicating high feasibility, acceptability, and usability. This lack of major barriers is
encouraging, particularly for ISOR, which was a novel learning activity for most students

and required the use of video-based simulation content and independent reflection. The
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low incidence of negative feedback suggests that ISOR can be implemented with minimal
disruption and without the need for extensive orientation or support. The finding of
minimal barriers also strengthens the argument for proceeding to future research phases,
as the foundation for scalable use appears stable.

Nonetheless, while major concerns were limited, several minor but important
themes did emerge as barriers that should be addressed to further optimize both learning
activities. These are discussed below.

Technology Issues as Barriers

Among the barriers identified for the ISOR activity, technology-related issues
were the most frequently mentioned by participants. Students reported difficulties with
sound quality, an inability to make the video full-screen, and an inability to respond to
debriefing questions while the video was playing. Although these issues were not
universally identified, they were notable enough to suggest areas for improvement in the
recording and delivery platform. Because ISOR relies on video content and independent
interaction, even minor usability issues may detract from the overall learning experience
or limit the effectiveness of the reflection component. Ensuring that audio is clear, adding
closed captioning for accessibility, and using a technology platform that allow for
flexibility in video playback settings will be critical for future implementations. These
concerns are relatively straightforward to address through technical refinement and user
testing. Proactively resolving these issues before broader implementation and efficacy
testing will help ensure that future evaluations of ISOR focus on learning outcomes rather

than being confounded by technological limitations.
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Accessibility

The above findings are particularly important to address for meeting students’
accessibility needs. Best practices in educational accessibility emphasize the need for
learning environments and instructional materials to be inclusive, usable, and free from
barriers that could hinder student engagement or success (Education and Outreach
Working Group, 2016). In digital and online learning, this includes ensuring that all
learners can access content regardless of their device, internet connectivity, or individual
learning needs. Technology issues like poor audio quality and inability to expand video to
full screen can disproportionately affect learners with disabilities (Harwell, et. al., 2024).
Addressing such issues is essential not only for optimizing learning outcomes but also for
aligning with broader accessibility standards in higher education. Ensuring that
educational innovations like ISOR are developed and refined with accessibility in mind
will support equitable participation and reduce the risk of excluding students from
meaningful learning experiences.

Summary of the Discussion

This chapter discussed the findings of the study in relation to its two specific
aims. In response to Aim 1, the ISOR teaching strategy was found to be as feasible,
usable, and acceptable as the control activity, a traditional case study. This was supported
by both quantitative measures and qualitative feedback from students. Notably, ISOR
received strong ratings despite being unfamiliar to participants, with students reporting
that it supported their learning and helped them engage in critical thinking. The
perception of value despite limited exposure suggests promise for ISOR’s broader

integration into nursing curricula. These findings indicate a strong foundation for ISOR
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as an instructional strategy and highlight the need for future studies to assess its efficacy
in improving clinical reasoning.

In response to Aim 2, analysis of open-ended responses revealed that
implementation barriers were minimal. Most students reported no concerns, and the few
challenges identified were primarily related to technological aspects of the ISOR activity,
such as sound quality and video playback software. These issues are relatively minor and
can be addressed through platform refinement and usability testing. No significant
structural or content-related concerns were raised that would require major revisions to
the instructional approach. As a result, the study supports moving forward with efficacy
testing of ISOR, with attention to minor technical improvements. Together, these findings
suggest that ISOR is not only well-received by students but also operationally viable for
continued use and further evaluation in nursing education.

Strengths of the Study

Strengths of this study included the following. First, it relied on a rigorous design
with a high level of internal control. The within-subjects design allowed each participant
to serve as their own control, minimizing variability between groups and strengthening
the ability to directly compare perceptions of the ISOR and case study activities. Second,
strong intervention fidelity was maintained through consistent online delivery, ensuring
that all students received the same instructions, materials, and experience regardless of
when or where they completed the assignments. The digital format also eliminated
variation in instructional delivery and created a uniform learning environment across
participants. Third, the ISOR post-activity survey was collected after the ISOR

intervention but before participants had access to the case study activity, ensuring that
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responses reflected students’ most current perceptions of each activity. Fourth, the
studied relied on a comprehensive and methodologically sound approach to data
collection. Quantitative outcomes were assessed using validated tools, which are widely
used in implementation science and supported by strong psychometric evidence. In
addition to these objective measures, qualitative data were gathered through open-ended
survey questions, providing rich contextual insights into students’ experiences, perceived
benefits, and barriers. This mixed-methods approach allowed for triangulation of findings
and added depth to the interpretation of results. Finally, the researcher conducting the
study was external to the participants’ academic program, which minimized social
desirability bias and reduced the likelihood that students altered their responses due to
concerns about evaluation or grading. Together, these strengths contributed to the study’s
credibility, consistency, and practical relevance for nursing education.
Limitations of the Study

Limitations of the study included the following. First, although validated tools
were used to assess acceptability, feasibility, and usability, qualitative feedback was
limited to responses to a few open-ended survey questions, and the depth of responses
varied. A more structured qualitative design, such as interviews or focus groups, might
have yielded richer data on students’ perceptions and experiences with the intervention.
Second, since the purpose of the study was to evaluate feasibility, acceptability, and
usability to determine if ISOR warranted further testing, the study did not measure
objective learning outcomes of clinical reasoning development. As such, while students
perceived ISOR to be beneficial, the actual impact on learning effectiveness remains

unknown.
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A third possible limitation of the study design was the possible impact of
participants completing the intervention and control conditions asynchronously, which
made it difficult to account for the many variables that could have influenced results at
any given time. For example, in this study, participants may have engaged in the learning
activity to varying degrees based on their workload at the time. They also may have
gained new knowledge between exposure to the intervention or control condition that
influenced their performance. The effect caused by completion of interventions at
different points of time is known as period effect (Lim & In, 2021). For this study, period
effect was intentionally limited by allowing only one week for participants to complete
each learning activity and post-activity survey. Since asynchrony was an important
feature in the delivery of the conditions, participants did not have to complete the post-
activity survey immediately after the learning activity, and the researcher did not collect
data to determine the length of delay between the learning activity and survey
completion. The possible delay in survey completion following the learning activities
may have contributed to less robust data due to recall bias.

A fourth limitation was the possibility that changes caused by the first exposure
were still present at the second exposure, known as carryover effects (Lim & In, 2021).
Some studies may be more heavily influenced by carryover effects due to the nature of
the interventions and measurements. Carryover effect was of minimal concern in this
feasibility study since targeted outcomes of acceptability, feasibility, and usability were
measured for each activity and were not cumulative in nature. However, for future
research measuring efficacy of ISOR in developing clinical reasoning, a crossover design

would be useful to minimize period effect and carryover effect.
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Finally, some students did not complete all components of the study, further
reducing the final analytic sample and potentially introducing attrition bias. Additionally,
participants self-selected into the study and may have had more favorable views of
innovative teaching strategies, introducing potential selection bias. Although the within-
groups study design allowed for higher statistical power with a small sample size, the
small sample and use of participants from only one undergraduate nursing program limits
generalizability of the results to other student populations or academic settings. This
limitation should be addressed in future research, particularly when aiming to evaluate
efficacy of the interventions, to ensure results can be more reliably generalized across the
student nurse population.

Implications for Nursing Education

The results of this study have meaningful implications for nursing education. The
ISOR strategy was found to be feasible, usable, and acceptable to students after a single
exposure, suggesting that it could be integrated into existing curricula with minimal
disruption. Importantly, ISOR was perceived by students to support observation,
reflection, and development of background knowledge, key components in the
development of clinical reasoning. As discussed in Chapter 1, the Clinical Judgment
Model provides a foundational framework for understanding how nurses develop and
apply clinical reasoning skills through the phases of noticing, interpreting, responding,
and reflecting (Tanner, 2006). The ISOR activity was intentionally designed to guide
students through observation of clinical scenarios that allow them to cognitively engage

in noticing, interpreting, and responding, followed by guided reflection. By offering
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additional opportunities to notice, interpret, respond, and reflect, ISOR may reinforce and
strengthen clinical reasoning skills.

As nursing programs increasingly shift toward flexible, student-centered learning
approaches (Seal, 2022), ISOR provides a pragmatic, theory-informed strategy that aligns
with adult learning principles and the growing emphasis on active and reflective learning.
Its asynchronous format also supports accessibility and scalability, which are particularly
relevant in the context of diverse learner needs and resource constraints. Faculty may
consider using ISOR as a supplement to traditional learning strategies like case studies or
as a supportive strategy before or after simulation-based learning to reinforce content and
cognitive strategies. The activity’s structure could also be adapted for different content
areas or student levels, offering a versatile approach for reinforcing clinical reasoning
across the curriculum.

Recommendations for Future Research

Building on the results of this feasibility study, several directions for future
research are recommended. First, future studies should evaluate the educational
effectiveness of ISOR compared to traditional strategies using subjective measures of
perceived clinical reasoning such as the Nursing Clinical Reasoning Scale (Liou, et. al.,
2016) and objective measures of clinical reasoning such as the Health Sciences
Reasoning Test (Dreifuerst, 2012; Forneris, 2015). Randomized controlled trials or
crossover designs could also provide stronger evidence of causal impact. A crossover
design may be more easily implemented than a randomized controlled trial in future
research because it allows all students to experience both the intervention and control

activities at different points in the semester, addressing ethical concerns about assigning
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students to different educational experiences that could unevenly impact their learning or
academic success. Theobald, et. al. (2021) found that learners needed to engage in an
activity a minimum of three times to achieve measurable change in clinical reasoning
outcomes, so future studies should explore how repeated use of ISOR over time
influences student familiarity, engagement, and learning, specifically development of
clinical reasoning. Timing of ISOR, including use of ISOR in preparing or debriefing
simulation should also be explored, and new scenarios and alternative formats should be
tested, including scenarios that unfold a single patient’s clinical trajectory across multiple
ISORs.

Longitudinal studies may help determine whether the benefits of ISOR are
sustained or enhanced through ongoing exposure, and whether students continue to
perceive the activity as valuable as they progress through a nursing education program.
Qualitative research using more in-depth methods like focus groups or interviews could
offer richer insights into students’ cognitive and emotional experiences with ISOR, as
well as identify nuanced factors that influence its success or limitations. Such insights
could support further refinement of the ISOR strategy and help develop guidelines for
optimizing its use in nursing education. Finally, future studies should consider
implementing ISOR in varied institutional contexts, including differing types of nursing
programs and various levels of learners within the program, to assess generalizability. In
addition, gathering data from faculty regarding ease of implementation and instructional
value would provide a more comprehensive understanding of ISOR’s pragmatism as a

teaching strategy.
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Conclusion

In conclusion, this study provides preliminary evidence that ISOR is a feasible,
usable, and acceptable teaching strategy in undergraduate nursing education. The positive
reception and minimal barriers to implementation support advancing ISOR to the next
stage of research, focusing on evaluating its impact on clinical reasoning. Future studies
should incorporate controlled designs with subjective and/or objective outcome measures
to determine ISOR’s efficacy and explore how repeated use influences student
engagement and learning (Theobald et al., 2021). By continuing to identify and develop
pragmatic theory-based teaching strategies, educators can better support nursing students
in developing the clinical reasoning skills essential for safe, effective clinical practice in

today’s complex healthcare environments (LeGrande, 2016; Hensel & Billings, 2020).
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Figure 2.1. PRISMA Diagram

c
o
=
8
=
"
c
@
=

Screening

Studies from databases/registers (n = 427)

References from other sources (n=0)
Citation searching (n = 0)
Grey literature (n = 0)

\’

References removed (n = 1)
Duplicates identified manually (n = 1)
Duplicates identified by Covidence (n = 0)
Marked as ineligible by automation tools (n = 0)
Other reasons (n =)

Studies screened (n = 426)

>{ Studies excluded (n = 375)

v

Studies sought for retrieval (n = 51)

2| Studies not retrieved (n=0)

v

Studies assessed for eligibility (n = 51)

>| Studies excluded (n = 21)
Wrong outcomes (n = 4)
Wrong patient population (n = 2)
non-experimental methodology (n = 3)
development or psychometric testing with no
interventional component (n = 1)
DV focus only on clinical judgment or critical
thinking with no discussion of reasoning (n = 11)

Studies included in review (n = 30)

Included studies ongoing (n = 0)
Studies awaiting classification (n = 0)

104



SOI1

Table 2.1. General Characteristics

1% author Research Study design Subject Sample size Teaching strategy studied
J}/ear) nation

Alexander USA Double-blind, Prelicensure nursing students - N=204 Simulation role assignment
(2019) randomized control trial “included second through fourth congruent with preferred

year baccalaureate students and learning style

final year associate degree

students”
Alfayoumi Jordan Pretest-posttest quasi- Students undertaking adult health 1 | N=40 Combining concept-based
(2019) experimental or adult health 2 learning and concept-mapping
Bartlett USA Pretest-posttest quasi- Students taking psych mental N=43 Outcome-Present State Test
(2008) experimental health (OPT) Model
Brodhead USA Quasi-experimental, Nursing students enrolled in a BSN | N=18 Humanities-based
(2016) pretest-posttest maternal/newborn course teaching/learning strategies:

analysis of a poem, three
paintings, and a short story

Caboral- USA Descriptive, comparative, | Students enrolled in “essentials of | N=35 Group discussion of tests,
Stevens nonequivalent study nursing practice III” course followed by re-testing
(2020) design
Currie Australia One group, post-test Nursing students in final semester | N=134 mass casualty incident education
(2018) only of a three-year bachelor and simulation - “First Line

undergraduate nursing program Interventions”
Daley USA Post-test only with Students in their senior year at a N=unknown; Developed concept maps prior to
(2017) comparative control Midwestern baccalaureate nursing | 104 participants in § simulation

analysis program interventions, but
not all enrolled in
the study

Dreifuerst USA Exploratory, quasi- Students in the 7" semester of an 8 | N=238 Debriefing for Meaningful
(2012) experimental pretest- semester BSN program Learning

posttest
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Dubovi Israel Within-group pre-and Undergraduate nursing students N=103 Simple-to-complex design of
(2018) post-test, time-series who had not yet started their online clinical simulations
clinical practicum Productive Failure design of
online clinical simulations
Forneris USA Quasi-experimental, Nursing students at the beginning N=200; 156 Debriefing for Meaningful
(2015) pretest/posttest, repeated [ of their second year of course work | enrolled in the Learning
measure design (seniors) study, 153 fully
participated
Gibbs USA Quasi-experimental, two- | First year nursing students in an N=96 Simulation with low-fidelity
(2014) group pretest/posttest associate degree nursing program Human Patient Simulator
design
Gonzol USA Quasi-experimental, Traditional baccalaureate and N=30 Course taught using eEPIC
(2013) comparative transfer nursing students in the model
second or third semester of a five-
semester program in the first or
second med-surg clinical course
Gouifrane Morocco Randomized, controlled Second-year nursing students in N=32 Blended learning blood
(2020) trial with two groups Morocco transfusion course with face-to-
post-test design face learning plus access to
online learning resources
Harmon USA Quasi-experimental Second-year nursing students in N=17 Collaborative discussion of case
(2015) pre/post test their second medical/surgical studies with independent
clinical rotation at 2 different completion of OPT worksheet
hospitals and clinical reasoning web
Ho Taiwan & | Quasi-experimental, 2 Full-time ADN students taking the | N=107 Used the iLearning app to assist
(2021) USA group pre-test/ post-test 5-credit-hour Medical-Surgical learning
Nursing 1 for the first time
Hoffman Australia Quasi-experimental Post- | Cohort of undergraduate nursing N=302 virtual clinical scenarios using
(2011) test only with students (intervention Interactive Computerized
comparative control group only; no Decision Support Framework
data on (ICDSF)
comparative
control)
Johnson USA, UK J Quasi-experimental Nursing students enrolled in their N=275 “viewed an expert role model
(2012) first clinical course corresponding video” prior to completion of 3-




LOT

to the content of the simulation;
included associate and
baccalaureate degree

phase unfolding simulation, in
addition to “presimulation
activities”

Kantar Lebanon Two-group post-test only [ Students in a “Nursing Care of N=47 Case-based learning (CBL) as
(2018) Adults” course — a 5-credit junior the course’s instructional format
course in a 3-year baccalaureate
nursing program
Kautz USA Quasi-experimental, Junior baccalaureate nursing N=23 1) OPT model structure, 2) use
(2005) Repeated measures students enrolled in a medical- of the clinical reasoning web
surgical course strategy, 3) self-regulation
prompts as a means to structure
reflective journaling
Kubin USA Three-group post-test Undergraduate baccalaureate N=208 over two Nontraditional clinical
(2013) only nursing students, third semester semesters experiences occurring out of the
(senior I) in pediatric nursing hospital in-patient unit; Hybrid
course Sample size of of inpatient experiences and
comparative alternate experiences
control not
reported
Kubin USA One-group post-test only; J Prelicensure nursing students in Not identified Virtual teaching methods to
(2021) repeated for multiple “child health” course completing facilitate clinical learning:
interventions virtual learning during global virtual simulation, online
pandemic interactive activities, escape
rooms, unfolding video case
studies, blended prioritization
simulations
Lasater USA 2 group, post-test only, Junior nursing students in Adult N=28 Concept-based learning
(2009) quasi-experimental Acute Care (control) or Nursing activities
care of the Child and Family (exp)
course
Lee USA Cross-sectional Senior nursing students in final N=29 Video vignettes of medication
(2021) nonexperimental semester administration; guided reflective
journals
Macartney Australia Cross-sectional? post- 2™ year students in traditional or N=285 Case-based assessment with
(2021) test only (pre- fast-track Bachelor of Nursing short video-simulations with

experimental)

degree program

deliberate but subtle CR flaws
requiring students to identify
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strengths and weaknesses of
their own CR process

Marcomini Italy One-group pre- and post- | Second-year baccalaureate nursing | N=10 Gamified knowledge assessment
(2021) test (pilot) students and unfolding case study with
reflective questions and small
group discussion
Murphy USA Quasi-experimental First-semester nursing students and | N=33 students Training in the use of focused
(2004) Pre-test, post-test their instructors and N=4 reflection and articulation
instructors
Simpson USA Two-group, repeated- Junior-level baccalaureate nursing | N=92 Group 1 & 2: article describing
(2017) measures control trial students in one medical-surgical the clinical scholar approach,
clinical course each semester with rotated through three roles on
faculty-supervised clinical clinical days: (a) care provider,
experiences in hospital-based acute (b) assistant to faculty, or (c¢)
care settings. researcher,
Group 2 only: seminar about SE
and mentorship by industrial
engineering graduate student
Tedesco- USA Time-series measurement f§ Pediatric nursing course required N = not reported Script Concordance Activities
Schneck of SCA scenarios during senior year of a BSN for participation with Think-aloud
(2019) program in SCA scenarios
Post-test only satisfaction
survey N=45 responses to
satisfaction
survey
Tinoco Brazil Prospective, quasi- Nursing students in the second N=32 Conventional class on clinical
(2021) experimental study year of a public university in Brazil reasoning skills and use of
(pre/posttest) Diagnostician Nurse software
(virtual clinical simulation and
problem-based learning via
mobile application)
Zehler USA Didactic intervention — No data Didactic Didactic intervention: Flipped

(2020)

repeated measures

intervention: 102

classroom
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Clinical intervention—
one-group pre-post
qualitative

Clinical
intervention: 68

Clinical intervention: “Flipped
clinical” using 5 simulation
scenarios
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Table 2.2. Definitions of Clinical Reasoning

1% author Defines clinical Defines No Uses clinical Pairs clinical Model guiding clinical reasoning
(year) reasoning as a process clinical | definition reasoning reasoning with definition
reasoning for interchangeably similar terms e O . . 3T
) o0 as a skill clinical with similar (critical thinking, e - 2= T‘f 3 2 b=
= v, 2.8 2 ty | reasoning | terms (critical clinical judgment, w.g | 5 > == 2 g
= = o > 5 . . 1. . =5 g ah PO = S =
& g 35l & provided thinking, etc.) without K=EF || & 58| S Z —~
@) = ~ clinical differentiating 2 C2l x| B &
judgment, etc.) = O | = =
n 4 1 1 9 3 12 10 7 1 1 1 2 6 19
% 13 3 3 30 10 40 33 23 3 7 20 | 63
Alexander X X
(2019)
Alfayoumi X X
(2019)
Bartlett X X X
(2008)
Brodhead X X X
(2016)
Caboral- X X X X
Stevens
(2020)
Currie X X X
(2018)
Daley X X X
(2017)
Dreifuerst X X
(2012)
Dubovi X X
(2018)
Forneris X X X X
(2015)
Gibbs (2014) X X X
Gonzol X X
(2013)
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Gouifrane
(2020)
Harmon
(2015)

Ho

(2021)
Hoffman
(2011)
Johnson
(2012)
Kantar
(2018)
Kautz (2005)
Kubin
(2013)
Kubin
(2021)
Lasater
(2009)
Lee
(2021)
Macartney
(2021)
Marcomini
(2021)
Murphy
(2004)
Simpson
(2017)
Tedesco-
Schneck
(2019)
Tinoco
(2021)
Zehler
(2020)

XX )X

XX X X




Table 2.3. Measurements
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el

Dreifuerst
(2012)
Dubovi
(2018)
Forneris
(2015)
Gibbs
(2014)
Gonzol
(2013)
Gouifrane
(2020)
Harmon
(2015)

Ho

(2021)
Hoffman
(2011)
Johnson
(2012)
Kantar
(2018)
Kautz
(2005)
Kubin
(2013)
Kubin
(2021)
Lasater
(2009)
Lee

(2021)
Macartney
(2021)
Marcomini
(2021)

X ¢
Xd

XC

Xa

XC

Xb

Xa
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Murphy X X X X Xb X Xe
(2004)

Simpson X X X X X X
(2017)

Tedesco- X X X X? X X
Schneck

(2019)

Tinoco X X X X X X
(2021)

Zehler X X X X X Xt
(2020)

a Self-reported or perceived

b Objective observation with inference of clinical reasoning

¢ Measurement tool also used as part of teaching strategy intervention with feedback

d Content-specific tool

¢ Score on researcher-developed clinical reasoning tool and score on content exam added together to create what the researcher
identifies as “clinical reasoning ability”

fResearcher compares intervention groups’ exam statistics (KR-20 and point biserial) and interprets differences in item reliability and
exam validity as a measure of critical thinking and clinical reasoning




Table 2.4. Clinical Reasoning Measurement Tools

[00], uopen[eAy
Suruosedy [BIUI)

Jeds
Sursan) ur Sunjey
UOISIA( [Bd1UI)

JudWINI)SU] SISA[BUY
PUE JUIWSSISSY

1001
J01ARYIY Suiuosedy
LU @R LAELIEXS)

9[BIS SSAUIPLIY
Wﬂmﬁcmﬂvm [esur)

1891, Suruosedy
SJUAS Y[BIH

3[BdS Suruosedy
[edrur) 3uysanN

[00], SuruosedY pue
uondIIIY [edJUI)
JO JUAWISSISSY-J[OS

A10judAu]

suonisodsi Supjuryp,

[29111)) eIuIoN[E)

JLIqNY DUBUWLIO)RJ
[emI3[PIU]

JLqny judwgpnpe
[earulp) Jajese]

[9POIAl d18)S
JUISAIJ dwoNnQ

—

Alexander
(2019)

Alfayoumi
(2019)

—
—

Bartlett
(2008)

5

Brodhead
(2016)

Dreifuerst
(2012)

Dubovi
(2018)

Forneris
(2015)

Gonzol
(2013)

Harmon
(2015)

Ho

(2021)

Johnson

(2012)
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Lasater X
(2009)

Marcomini X
(2021)

Simpson X X
(2017)




LTI

Table 2.5. Generalizability

15T STUDY DESIGN [ SAMPLING SAMPLE SIZE DEMOGRAPHICS REPORTED
AUTHOR TECHNIQUE —
(YEAR) GROUP ASSIGNMENT
a,
: E =
s | B ) = =
E B |2 |3 s | g 2 . :
S & | B & 3] 3 S g
Elz|2 |Els|Z|S 8|z |E8|la 5 5|22
g |0 |4 |[a)V |8 |=|R |z |z|<|o||C|& |6
N 9 11 9 1 6 10 11 0 3 1211132 | 4 4 10
% 30 37 30 3 20 | 33 | 37 0 10 Q40 |37 |43 | 7 | 13| 13 33
Alexander Double-blind, X X X | X | X X State
(2019) randomized control
trial
Alfayoumi Pretest-posttest X X X | X X
(2019) quasi-
experimental
Bartlett Pretest-posttest X X X X Mean credit hours,
(2008) quasi- mean hours worked
experimental per week
Brodhead Quasi- X X X
(2016) experimental,
pretest-posttest
Caboral- Descriptive, X X X
Stevens comparative,
(2020) nonequivalent
study design
Currie One group, post- X X X
(2018) test only
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Daley
(2017)

Dreifuerst
(2012)

Dubovi
(2018)

Forneris
(2015)

Gibbs
(2014)

Gonzol
(2013)

Gouifrane
(2020)

Harmon
(2015)

Ho
(2021)

Post-test only with
comparative
control analysis
Exploratory,
quasi-experimental
pretest-posttest
Within-group pre-
and post-test, time-
series

Quasi-
experimental,
pretest/posttest,
repeated measure
design

Quasi-
experimental, two-
group
pretest/posttest
design

Quasi-
experimental,
comparative
Randomized,
controlled trial
with two groups
post-test design

Quasi-
experimental
pre/post test

Quasi-
experimental, 2
group pre-test/
post-test

Xl

“achieved
baccalaureate A level,
mean score for last
term, prior
experience with
content in practicum
Highest level of
education, experience
in the medical field,
worked as nursing
assistants
Type of unit for
fundamental
practicum
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Hoffman
(2011)

Johnson
(2012)
Kantar
(2018)
Kautz
(2005)

Kubin
(2013)
Kubin
(2021)

Lasater
(2009)

Lee

(2021)
Macartney
(2021)

Marcomini
(2021)

Murphy
(2004)

Quasi-
experimental Post-
test only with
comparative
control

Quasi-
experimental
Two-group post-
test only

Quasi-
experimental,
Repeated
measures

Three-group post-
test only
One-group post-
test only; repeated
for multiple
interventions

2 group, post-test
only, quasi-
experimental
Cross-sectional
nonexperimental
Cross-

sectional? post-
test only (pre-
experimental)
One-group pre-
and post-test
(pilot)

Quasi-
experimental
Pre-test, post-test

Country

Have children, were
CNA:s, years of prior

work experience,
mean hours of
employment, mean

course load, primary

language
Nursing program

entrance exam score

Background of
“scientific high
school”




0c1

Simpson
(2017)

Tedesco-
Schneck
(2019)

Tinoco
(2021)

Zehler
(2020)

Two-group,
repeated-measures
control trial
Time-series
measurement of
SCA scenarios

Post-test only
satisfaction survey
Prospective, quasi-
experimental study
(pre/posttest)
Didactic
intervention —
repeated measures

Clinical
intervention— one-
group pre-post
qualitative

Prior healthcare
experience

1104 participants included in interventions, but not all participants enrolled in the study. Study sample size not reported.




Table 2.6. Teaching Strategies

TYPE OF ACTIVITY
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1STAUTHOR
(YEAR)

%

Alexander
(2019)

Alfayoumi
(2019)

Bartlett
(2008)

Brodhead
(2016)

Caboral-

Stevens
(2020)
Currie
(2018)
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(44!

Daley
(2017)
Dreifuerst
(2012)
Dubovi
(2018)
Forneris
(2015)
Gibbs
(2014)
Gonzol
(2013)
Gouifrane
(2020)
Harmon
(2015)
Hoffman
(2011)

Ho

(2021)
Johnson
(2012)
Kantar
(2018)
Kautz
(2005)
Kubin
(2013)
Kubin
(2021)
Lasater
(2009)

Lee

(2021)
Macartney
(2021)
Marcomini
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eCl

(2021)
Murphy X X X Xe X
(2004)
Simpson X1 X | X X | X | X X X
(2017)
Tedesco- X X | X X X | X X
Schneck
(2019)
Tinoco X X X X X X X X
(2021)
Zehler X X X X | X X X xn
(2020)

2 Intervention completed 4 times within a single 6-hour learning session with pre/post tests before and after each

b Reports students completed 2 concept maps and 4 simulations, but the number of sessions over which activities were completed is
not clearly reported

¢ Report indicates that the tested intervention was completed prior to, in preparation for, or following simulation; the simulation itself,
although an inherent part of the learning activity, was not the teaching strategy under investigation

4 Unclear if activity was completed independently or in a group setting

¢Reflection during group debriefing

fIndependent reflective journal

g Not reported if reflection activities were completed individually or as a group

b Activities based on Outcome Present Test model

i Script Concordance Activities

i Videos contained “expert role model” demonstrating the required care as opposed to a video of authentic simulation

KVariety of virtual activities used in place of in-person clinical during the pandemic

! Simulation vs. observation of simulation

™ Reports “lab activities” without further details about the type of activities, but are reported as distinct from simulation

" Reports “group activities” during flipped classroom but not specific about what the activities include

° Humanities-based teaching/learning strategies — analysis of poem, paintings, and short stories

P Use of virtual learning app to learn content knowledge



Table 3.1. Procedures

Researcher activity

Participant Activity

Week 1 & 2

Researcher provides
information about study to
LEAD class. Information and
enrollment link are available
via QR code on flyer
distributed to the class.

Participant actively enrolls in study and completes
consent form and demographic survey.

Consent Form — completed once to enroll in study
Demographic Survey — completed once to

provide basic demographic information (age,
gender, etc.)

Week 3

Researcher emails study
instructions to participant.

Participant completes activities as instructed by
email from researcher.

Independent Simulation Observation and
Reflection Activity — watch the assigned videos
and answer the guided reflection questions

Post-Activity Survey — completed once after the
Independent Simulation Observation and
Reflection Activity to provide feedback on the
learning activity

Week 4

HESI Case Study Activity — read the assigned
scenario and complete the multiple-choice
questions

Post-Activity Survey — completed once after the
Case Study Activity (twice total) to provide
feedback on the learning activity

After study
completion

Researcher emails a letter of
completion to the participant
once all activities and surveys
are completed.

Participant may submit letter of completion to
LEAD course faculty to receive practicum credit.




Table 4.1. Demographics of Participants

Enrolled Completed Group

(n=34) differences
Sample Characteristics (n=23)
n % n % X2 df p-
value
Age (in years) 5731 .449
18-24 31 91.2% 22 95.7%
25-34 3 8.8% 1 4.3%
Gender S573 1 .449
Woman 31 91.2% 22 95.7%
Man 3 8.8% 1 4.3%
Race 302 1 .582
White 32 94.1% 22 95.7%
Non-White® 2 5.9% 1 4.3%
Ethnicity 329 1 .566
Not Hispanic or 32 94.1% 21 91.3%
Latino
Hispanic or 2 5.9% 2 8.7%
Latino
Highest Education A27 1722
High School 26 76.5% 18 78.3%
Diploma
Some College! 8 23.5% 5 22.7%
Work Experience 790 3 .852
Unlicensed 25 73.5% 18 78.3%
Nursing
Assistive Role
No Healthcare 5 14.7% 3 13%
Work
Experience
Non-Nursing 3 8.8% 1 4.3%
Clinical Role
Non-Clinical 1 2.9% 1 4.3%
Role

df=degrees of freedom; p-value for chi-square tests between groups.
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2demographic characteristics reported by participants who enrolled in the study.
bdemographic characteristics reported by participants who completed all study activities
and were included in the quantitative and qualitative analysis.

“Non-White category combined participants reporting “Biracial” and “Native Hawaiian /
Pacific Islander” for analysis.

dSome College category combined participants reporting “Some College”, “Associate
Degree”, and “Bachelor’s Degree” for analysis.
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Table 4.2. Descriptive Statistics and Tests of Normality

Concept Descriptive Statistics Normality
(Measure) ]
Mean St d. Mi n . Ma x . W df p
ISOR Post-Activity Survey
Acceptability 4.21 .69 2.50 5.00 .904 22 .036
(AIM)
Feasibility 4.52 .54 3.50 5.00 788 22 <.001
(FIM)
Usability 79.35 13.88 50 100.00 961 22 515
(SUS)
Case Study Post-Activity Survey
Acceptability 4.35 .60 3 5.00 .871 22 .008
(AIM)
Feasibility 4.57 .55 3.25 5.00 762 22 <.001
(FIM)
Usability 83.70 15.20 47.50 100.00 877 22 011
(SUS)

This table displays the descriptive statistics and tests of normality for the AIM, FIM, and
SUS. n=23

AIM=Acceptability of Intervention Measure; df=degrees of freedom; FIM=Feasibility of
Intervention Measure; p-value=for Shapiro-Wilk test of normality; SUS=System
Usability Scale; W=Shapiro-Wilk test of normality statistic.
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Table 4.3. Differences by Activity within Paired Data

CS — Mean Sum of

Concept ISOR N Rank Ranks z p-value
(Measure) Rank
Negative? 7 5.86 41 =727 467
Acceptability  PositiveP 7 9.14 64
(AIM) Equal® 9
Negative? 8 7.75 62 -.313 754
Feasibility ~ Positive® 8 9.25 74
(FIM) Equal® 6
Negative? 8 9.81 78.5 -1.289 .198
Usability Positive® 13 11.73 152.5
(SUS) Equal® 2

AIM=Acceptability of Intervention Measure; FIM=Feasibility of Intervention Measure;
SUS=System Usability Scale; z = test statistic value from the Wilcoxon Signed Rank
Test indicating how far results deviate from expected; p-value = probability of observing
the test statistic assuming the null hypothesis is true

aNegative ranks represent cases for which the score on the Case Study Post-Activity
Survey was less than the score for the ISOR Post Activity Survey.

bPositive ranks represent cases for which the score on the Case Study Post-Activity
Survey was greater than the score for the ISOR Post Activity Survey.

°Equal ranks represent cases for which the score on the Case Study Post-Activity Survey
was equal to the score for the ISOR Post Activity Survey.
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Table 4.4. Perceived Positive Aspects of ISOR Activity

Theme

Code

Example Quote

Acceptability

Activity

Feasibility

Familiar

Low Stress

Something New

Pre-brief

Taking Notes

Video

Scenario

Imperfect Scenario

Scenario Length

Reflective Questions

Reflection

Convenience

Replay

“I found this activity engaging because this related to
similar simulation that I do in school.”

“I liked being able to watch others doing simulations
in a much more low-stress environment... on
simulation day ... it is easy to get wrapped
up in nerves about how you will perform
rather than actually paying attention to what
the other group is doing.

“It was also different than homework activities we
have been assigned before, so it was
interesting to try something new...”

“I found it helpful to answer some questions about the
content beforehand. I feel this got me
thinking and made me realize I do know
what I am doing.”

“I wrote down things as they happened during the
video. This helped me to keep track of all the
moving pieces.”

“I enjoyed being able to watch a scenario played out
rather than reading a step by step on a
PowerPoint.”

“I got to see in real-time how the treatment of
symptomatic bradycardia may progress.”

“It shows good examples of what to do and what not
to do in regard to pt care and
communication.”

“I liked the length of the video. It was not too long or
too short.”

“I thought that the open-ended questions made the
activity really engaging as you could share
as much or as little as you wanted regarding
your thoughts on the simulation.”

“I found the debriefing after watching the simulation
helpful. Going back and answering questions
about what happened in the simulation help
me to put things together...”

“I liked that I could complete the ISOR activity on
my own time.”

“I liked how we could rewind the video or watch it at
our own pace.”
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Learning

Observation

Learning
Content
Perceived impact

Observer Role

Comparing Self with
Observations

“I thought it was very enriching to what we learn in
class.”

“I thought it... had good content.”

“It made me critically think about the situation.”

“I liked being able to look and analyze the situation
and learn from it from an outside point of
view.”

“I think overall being able to watch a simulation from
a bird's eye view and see what these
participants did and put yourself in their
shoes and analyze what you would do if you
were in the same situation was very
valuable.
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Table 4.5. Perceived Positive Aspects of Case Study Activity

Theme Code Example Quote
Acceptability

Low stress “It is different than a simulation in the fact that you
can break everything down and think
carefully without being overwhelmed by
everything going on.”

Questions “I liked that the case study used a variety of question
styles like select all that apply and multiple
choice. This helped me stay engaged.”

Application of
Knowledge

Applying Learned Content I felt like it was a good way to apply the information
we have learned in the past.”

Decision Making Skills “I felt like I definitely had to utilize critical thinking

skills.”
Building
Confidence

Multiple Attempts “it’s helpful that it gives you multiple tries to get the

right answer...”

Self-Assessment “It made me feel smart because I knew almost all of

the answers.”
Content

Information “There were little key points of information
throughout that helped me answer the
questions.”

Realistic “I liked having a visual since in the hospital we will
more than likely have a monitor or ECG
strip.

Review of Content “I found the case study to be a really good review of
heart thythms and BLS/SCLS.”

Visual Content “I appreciated the use of actual pictures of the ECG
strips with the questions rather than just
saying pt is in AV heart block or pt is Brady
what med to you give.”

Feedback

Answers with Rationale “I found it valuable that there are rationales provided
after you answer the question so you can see
why the incorrect answers are incorrect and
the correct answer is correct.”

Immediate Feedback “It was nice to have immediate feedback on the
questions answered wrong. It helped to
answer the rest of the questions.”

Scenario

Realistic Scenario

“It gives you a story and makes you feel like you are
reacting in a real situation”
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Usability

Unfolding

“I liked how we were able to work through an entire
case, from the beginning, before the person
was in the hospital. We don’t get to see much
of the pre-hospital situation.”

Convenience “I liked that the case study is easy to set up and do on
your own time.”

Familiarity “I found it enjoyable that I have completed activities
similar to this one before, so I knew what I
was doing going into the activity.”

Organized “Organized”

Simplicity “Easy to use and was easy to follow”
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Table 4.6. Perceived Negative Aspects of ISOR Activity

Theme

Example Quote

Content
Knowledge

Questions

Scenario

Technology
Issues

Code
Content
Timing
Answer Key

Debriefing Questions

Imperfect Scenario

Scenario Intro

Simulation

Written Orders

Audio

Full Screen

Questions During Video

“I was not completely sure how pacing worked. I did
not really know this was an option.”
“Personally, one thing I would find beneficial is if we

did this after simulation instead of debriefing
after. Sometime talking about something that

just happened can be overwhelming and
forgetting about mistakes that happened.
Since this a recorded simulation mistakes,
strengths and weakness are easier to identify
to help the quality of patient care.”

“I would add in a section after the simulation of
ideally what should have gone down and the
protocols for the clinical problems the patient
is facing.”

“While answering some of the questions I felt
confused about what the question may have
been asking but for the majority of the
activity I was confident on answers.”

“I was confused during the simulation when the
doctor was giving verbal orders for the
wrong medication, and I could not think of
an indication of why that medication was
being given.”

“I would add more detail about the patient because
there wasn’t much to go off of from the
start.”

“I think most simulations cause confusion for me and
so it felt as though this was the same case.”

“I would add an attachment for the list of orders, so
that those using the ISOR Activity can
double check the orders and see what the
simulation participants may or may not have
done properly in accordance with the orders
list.”

“I could not hear what the patient was saying so I was
not able to hear all the symptoms present.”

“The video would not allow me to make it go full
screen, so I had to zoom in a lot on my
computer screen to make it big enough to see
what was happening in the simulation room.”

“I wonder if it would be possible to be able to answer
the questions while watching the video. I was
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Time

Debriefing Alone

Time Consuming

capable of answering them based upon my
recollection of the video but being able to

answer as | watched might have also been
beneficial.”

“Lot of explaining from me personally versus in a
debrief when everyone is pitching ideas and
their experience.”

“A little bit longer than I believe most students might
find necessary.”
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Table 4.7. Perceived Negative Aspects of Case Study Activity

Theme

Code

Example Quote

Activity
Structure

Assignment
Instruction

Content
Knowledge

Questions

Technology
Issues

Add Videos

Interweaved Information
with Scenario

Too Much Content

Locating Assignment

Limited Prior Knowledge

Need More Content Review

Unsure

Questions

Software Issue

“I would put videos in it”

“I feel like it was less smooth when the case study
began to explain different possible heart
rhythms in the middle of it. I felt that it
made things more difficult to follow and I
had to reorient myself to the situation to
remember what the patient was actually
experiencing.”

“It was a lot of pictures and background knowledge
that sometimes my brain can’t retain.”

“Finding it took me a second but after I read the
second email I could find it right away”

“I was most unsure when answering the question
about identifying heart block. This is
primarily due to not having discussed heart
blocks very much in previous classes...”

“I would maybe include a little prework prior to
refresh the memory...”

“It had been a couple semesters since I reviewed
cardiac so some answers and questions I
wasn’t sure about.”

“the amount of answer choices for some of the
questions. Granted it was asking about heart
rhythms and there are a lot of heart rhythms
possibilities so at the same time I did
appreciate almost every option being listed.

“About half way through the case study it logged me
out and lost all my progress.”
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Appendix A. ISOR Activity

Independent Simulation Observation and
Reflection Activity - Cardiac Simulation

Description: During this activity, you will take on the "observer" role in simulation. An
observer is "a learner that is located externally to the simulation and watching the scenario
unfold... but does not actively participate in the decision-making of the simulation"
(Johnson, 2018). The purpose of this learning activity is to provide you with an opportunity
to cognitively engage in a clinical scenario from a distance and develop your knowledge
and clinical reasoning skills.

You will watch a video recording of a simulation in which 4th-year students in a BSN
program provide care for a simulated patient in the role of nurse. Another student plays the
roles of family member at the patient's bedside. The students playing the roles of nurse
and family member have not encountered this simulation before and have not been
provided specific instructions about how to care for the patient's needs, beyond what is
provided in report and in the patient's chart. Just like in simulations you have participated
in, the actions they take during this scenario are based on their best judgements and may
or may not reflect the most appropriate response to the situation.

The student playing the role of Doctor/NP has completed Advanced Cardiac Life Support
(ACLS) certification. Since prescribing medications is not within the RN scope, this student
was provided with information about the scenario and guidance about medications that
should be ordered at each stage of the simulation.

Learning Objectives:

1. Identify relevant clinical manifestations to the presented scenario.

2. Identify priority nursing actions based on clinical data.

3. Evaluate communication with patient and family considering needs for caring,
education, and psychosocial support.

4. Discuss strategies to reduce risk of harm to the patient.

5. Reflect on knowledge and clinical reasoning needed to care for patients in similar
scenarios.
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Instructions:

1. Answer the Knowledge Review questions to review your content knowledge.

2. Watch the video recorded simulation (17 minutes) embedded within this activity. The
scenario begins with the nurses receiving bedside report. You will be able to observe
the patient's vital signs on the monitor next to the patient's bed.

3. As an observer, you should pay attention to both the clinical scenario and the actions
of the simulation participants. You may want to take notes about things that happen
during the scenario, such as information delivered in the handoff report, changes in
vital signs, or interventions the nurses perform.

4. Debrief the scenario by writing responses to guided journaling questions. Your
responses should be thoughtful and thorough. The reflection part of this assignment
should take 25-35 minutes.

* Indicates required question

Name *

Your answer

Email address *

Your answer
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This section will review several important aspects of simulation and lay the ground rules for
completing this simulation observation activity.

During simulation, we ask learners to work at the edge of their expertise, where  *
they are most challenged. These challenges are where learning happens, but also
mean that sometimes learners make mistakes. In the simulation setting,

mistakes are welcome as an important part of the learning process.

As you observe this simulation and think about how you might respond to this
scenario if you were playing the nursing role, please keep in mind this Basic
Assumption:

"“We believe that everyone participating in and observing the simulation is
intelligent, capable, cares about doing their best and wants to improve.”

Can you agree to extend the Basic Assumption to the participants in the
simulation and to yourself as the observer?

O Yes, | agree to extend the Basic Assumption to the participants in the simulation and
to myself as an observer.

O No, | do not agree to extend the Basic Assumption to the participants in the
simulation and/or to myself as the observer.
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In simulation, we attempt to replicate a clinical setting in ways that help you *
practice taking on the nursing role. The scenario you are about to observe is not a
real clinical scenario. While the participants in the nursing role are not following a
script and are experiencing the simulation in real time, aspects of the scenario

may not always feel "real” to you. This is ok. The purpose of the simulation is not

to replicate a real clinical situation perfectly, but to make it "real enough" to

support learning.

If you find yourself noticing aspects of the scenario that don't feel real, it is best to
acknowledge this and then turn your attention to the information, decisions, and
skills relevant to the scenario.

Do you agree to try your best to allow varying levels of "realness”, while focusing
on the information, decisions, and skills relevant to the scenario?

(O Yes,lagree.

(O No, I do not agree.

Confidentiality is important to all simulation-based learning, both to ensure the  *
integrity of the learning experience for others and to respect the best efforts of

the participants involved. Do you agree not to share information about the
simulation video or reflection questions with others?

(O VYes, I agree to maintain confidentiality.

O No, | do not agree to maintain confidentiality.

Back Next Clear form
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If participant selects “No, I do not agree to maintain confidentiality,” they will be
directed to this screen and the activity will be ended.

Thank you for your response.

Unfortunately, this activity is only available to students who are able to agree to the Basic
Assumption, Fiction Contract, and Confidentiality Agreement. Thank you.

Back Clear form

If participant agrees to the Basic Assumption, Fiction Contract, and Confidentiality
Agreement, they will be directed to the rest of the activity below.

Knowledge Review

Answer the following pre-brief questions to review your content knowledge

What are three symptoms commonly associated with bradycardia? *

Your answer

What medication is used as a first-line treatment for symptomatic bradycardia? *

Your answer
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In what clinical situations would this medication be ineffective at increasing a %
patient's heart rate?

Your answer

What intervention is recommended for symptomatic bradycardia if this *
medication is not effective?

Your answer

Back Next Clear form
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Simulation Video

Watch the video below. As an observer, you should pay attention to both the clinical
scenario and the actions of the simulation participants. You may want to take notes about
things that happen during the scenario, such as information delivered in the handoff report,
changes in vital signs, or interventions the nurses perform.

Cardiac Simulation

Simulation Vid...

g =& e

$ g

When you have finished watching the video, click "Next" to continue to the
reflection questions.
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Reactions to the Simulation

Instructions: Debriefing is the part of simulation activities when learners are asked to reflect
on what happened and discuss aspects of the scenario in order to draw out meaningful
learning. Write a reflective response to each question below based on your observations
during the Cardiac Simulation. There are 12 questions in total. Written reflections should
take approximately 25-35 minutes to complete.

dkkkkkkkkkkkkkkk

The questions in this activity have been adapted from the Debriefing/Guided Reflection
questions in the National League for Nursing Simulation Design Template.
Simulation Design Template (revised February 2023)

© 2023, National League for Nursing. Originally adapted from Childs,
Sepples, Chambers (2007). Designing simulations for nursing education. In
PR. Jeffries (Ed.) Simulation in nursing education: From

conceptualization to evaluation (p 42-58). Washington, DC:

National League for Nursing.

dkkkkkkkkkkkk

How did you feel throughout the simulation?

Your answer

Give a brief summary of this patient and what happened in this simulation.

Your answer
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What were the main problems you identified?

Your answer

Back Next Clear form

Analysis and Discovery

What were the key assessments for this patient? Discuss how you identified these
assessments.

Your answer

What were the key interventions used in this scenario. Discuss how you identified
these interventions.

Your answer

Explain the nursing management considerations for this patient. Discuss the
knowledge that would be needed to manage this patient.

Your answer

How did the simulation participants communicate with the patient and family?
Would you have done anything differently to communicate with the patient and
family?

Your answer
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What measures did the participants implement to ensure safe patient care? What
measures would you have added if you were a participant in this simulation?

Your answer

What could you do to improve the quality of care for this patient?

Your answer

Back Next Clear form

Summary and Application

If you were able to participate in the same simulation scenario, how would you
handle the situation differently?

Your answer

What did you learn from this observation experience?

Your answer

How will you apply what you learned today to your clinical practice?

Your answer

Back Next Clear form
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Thank you for completing this activity!

You have completed the Independent Simulation Observation and Reflection activity.
Please complete the Post-Activity Survey. A link to this survey is provided in the ISOR study
information and also will be sent to you upon completion of this activity. This survey should
take about 5 minutes to complete.

Responses to the Post-Activity survey will be used for a research study exploring the
feasibility, acceptability, and usability of this learning activity.

Back Clear form

146



Appendix B. Consent and Demographic Survey

Independent Simulation Observation and
Reflection: A Feasibility Study

Study Information

You are invited to participate in a research study conducted by Janet Carpenter and Krista
Searles as part of a doctoral dissertation at Indiana University. To participate in this study,
you will be asked to complete a demographic survey, two activities, and two post-activity
surveys. All activities are virtual and will be completed asynchronously. Your participation
will help us improve educational methods in nursing education.

Purpose of the Study

The purpose of this feasibility study is to evaluate if further testing of Independent
Simulation Observation and Reflection as a teaching strategy in prelicensure nursing
students is warranted, and to identify aspects of the intervention delivery platform or study
design that should be modified before engaging in a comprehensive efficacy study.

The primary aim of this study is to evaluate feasibility, usability, and acceptability of the
Independent Simulation Observation and Reflection and virtual case study teaching
strategies. We will also identify any barriers to the implementation of these strategies.

Procedures
If you agree to participate in this study, you will be asked to:

1. Complete a demographic survey before starting the activities. This survey will take
approximately 15 minutes.

2. Week 1: Complete the ISOR Activity and post-activity survey. This activity and post-
activity survey will take approximately 90 minutes and can be completed at any point
during the assigned week.

3. Week 2: Complete the virtual case study activity and post-activity survey. This
activity and post-activity survey will take approximately 75 minutes and can be
completed at any point during the assigned week.

The total time commitment for this study is approximately 3 hours.

Confidentiality

Your participation in this study is confidential. Your responses will be anonymized and
stored securely. No personally identifiable information will be shared with anyone outside
the research team. We will assign a unique code to your data to protect your identity.
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Use of Data for Future Studies

The responses collected in this study may be used for future research on the effectiveness
of the ISOR teaching strategy. If you consent to this future use, you have the right to
withdraw your consent at any time. Please indicate your consent below.

Participation Incentives

If you complete the study, you will be provided with a letter of completion that you may
share with faculty in the LEAD course for credit toward required leadership activities.

Voluntary Participation

Your participation in this study is entirely voluntary. You may refuse to participate or
withdraw from the study at any time without penalty or loss of benefits to which you are
otherwise entitled.

Risks and Benefits

There is a potential risk of loss of confidentiality. Every effort will be made to keep your
personal information confidential, but we cannot guarantee absolute confidentiality. No
information which could identify you will be shared in publications about this study. Your
personal information may be shared outside the research study if required by law and/or to
individuals or organizations that oversee the conduct of research studies and these
individuals or organizations may not be held to the same legal privacy standards as are
academic institutions.

You may benefit from this study by increasing your knowledge and/or cognitive skills
related to the teaching activities.Your involvement will also contribute to improving nursing
education methods.

Contact Information

If you have any questions or concerns about this study, please contact Janet Carpenter at
carpentj@iu.edu or 317-278-6065 or Krista Searles at krelsear@iu.edu or 317-544-9610.
For questions about your rights as a research participant, please contact the Institutional
Review Board at irb@iu.edu.
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By typing your name below, you indicate that you have read and understood the information
provided above, and you agree to participate in this study. You also indicate whether you
consent to the future use of your responses for additional research.

You will be provided with a copy of this consent form for your records.

| agree to participate in this study: *

O Yes
O No

| consent to the future use of my responses for additional research: *

O Yes
O No

Participants Name (typed) *

Your answer

Date *

Date

mm/dd/yyyy 0
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Thank You!
Thank you for your participation in this study. Your contributions are valuable to advancing
nursing education.

Please continue to the next section to complete the demographics survey.

Back Next G Page 2 of 3 Clear form

Demographics Survey for Participants

Thank you for agreeing to participate in this study. Please complete the following
demographic survey. Your responses will be kept confidential and used only for the
purposes of this research.

Age:

(O Under18
18-24
25-34
35-44
45-54

55-64

O OOO0OO0O0

65 or older
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Gender Identity:

O Woman
O Man

O Non-binary / non-conforming
O Gender identity not listed

(O Prefer not to respond

(O Black or African American
American Indian or Alaska Native

Asian

Prefer not to say

(O Native Hawaiian or Other Pacific Islander
O Other:
Ethnicity:

(O Hispanic or Latino
O Not Hispanic or Latino

(O Prefer not to say

151



Not including the program in which you are currently enrolled, what other education
you have completed?

GED
High school diploma

Some college (not including the program in which | am currently enrolled), degree
not completed

Associate degree
Bachelor's degree
Master's degree

Doctorate or professional degree

00000 0 00

Prefer not to say

If you have a college degree, what area is your degree in? If you have degrees in
multiple areas, please select all that apply.

D Nursing

Health Science or another non-nursing healthcare field
Physical science (e.g. biology, chemistry, physics, etc.)

Social science (e.g. psychology, social work, political science, history, criminal
justice, etc.)

Education

Business

Engineering

Fine art (e.g. visual arts, dance, music, theater, etc.)

Language arts (e.qg. literature, creative writing, foreign language, communications,
etc.)

0O 00000 0 00

Other:
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Not including supervised clinical instruction completed as part of your educational
requirements, what experience do you have working in a healthcare setting? (select
all that apply)

No healthcare experiences other than supervised clinical instruction completed as
part of my educational requirements

Certified nursing assistance, medical assistant, or student nurse intern/extern
Qualified medication aide (QMA)

Licensed practical nurse (LPN)

Registered nurse

Non-clinical assistive staff (e.g. unit secretary, supply chain worker, housekeeping,
etc.)

Other unlicensed clinical role (e.g. pharmacy technician, physical therapy assistant,
phlebotomist, etc.)

Administration (e.g. patient registration, medical coding, transcription, billing, etc.)
First responder (e.g. emergency medical technician (EMT), paramedic, etc.)

Licensed clinical role (e.g. occupational therapist, dietician, respiratory therapist,
etc.)

00000 OCOoO0O00 O

Other:

Thank you!

Your participation is greatly appreciated. Please ensure all information provided is
accurate to the best of your knowledge, and submit this survey using the button below. You
will receive a copy of your responses via email for your records.

Thank you!

A copy of your responses will be emailed to the address you provided.

Back Submit G Page 3 of 3 Clear form
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Appendix C. Post-Activity Surveys

Post-Activity Survey: ISOR Activity

Complete this survey once after completing the ISOR Activity.

* Indicates required question

Email address *

Your answer

Acceptability of Intervention Measure:
Thinking only about ISOR Activity, indicate how much you agree or disagree with
each statement.

Neither

Co.m peely Disagree agree nor Agree Compretely
disagree X agree
disagree
The ISOR
Activity
meets my O O O O O
approval.
The ISOR
Activity is
appealing to O O O O O
me.

e © O O O O

| welcome

the ISOR O O O O O

Activity.
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Feasibility of Intervention Measure:
Thinking only about the ISOR Activity, indicate how much you agree or disagree
with each statement.

Neither
Completely ) Completely
: Disagree agree nor Agree
disagree : agree
disagree

The ISOR

Activity seems O O O O O

implementable.

The ISOR

Activity seems O O O O O

possible.

The ISOR

Activity seems O O O O O

doable.
The ISOR

Activity seems O O O O O

easy to use.
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System Usability Survey:
Thinking only about the ISOR Activity, indicate how much you agree or disagree
with each statement.

| think that |
would like to
use the ISOR
Activity
frequently

| found the ISOR
Activity
unnecessarily
complex

| thought the
ISOR Activity
was easy to use

| think that |
would need the
support of a
technical
person to be
able to use the
ISOR Activity

| found the
various
functions in the
ISOR activity
were well
integrated

1 Strongly
disagree

@)
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5 Strongly
agree

O



| think that |
would need the
support of a
technical
person to be
able to use the
ISOR Activity

| found the
various
functions in the
ISOR activity
were well
integrated

| thought there
was too much
inconsistency in
the ISOR
Activity

| would imagine
that most
people would
learn to use the
ISOR Activity
very quickly

| found the ISOR
Activity very
cumbersome to
use

| felt very
confident using
the ISOR
Activity

| needed to
learn a lot of
things before |
could get going
with the ISOR
Activity
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Qualitative Survey

We are interested in learning more about the pros and cons of this learning activity for the
student's learning experience.

What did you find enjoyable or engaging about the ISOR Activity?

Your answer

What did you find valuable or helpful for your learning in completing the ISOR
Activity?

Your answer

What didn't go as smoothly as you expected while completing the ISOR Activity?

Your answer

What made you you feel confused or unsure while completing the ISOR Activity?

Your answer

If you could change one thing about the ISOR Activity, what would you change and
why?

Your answer
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Thank you for completing the Post-Activity Survey for the ISOR Activity.

If you have any questions or concerns about this study, please contact Janet Carpenter at
carpentj@iu.edu or 317-278-6065 or Krista Searles at krelsear@iu.edu or 317-544-9610. For
questions about your rights as a research participant, please contact the Institutional
Review Board at irb@iu.edu.

Your participation in this research is optional. You may withdraw from this study at any time
by contacting the researcher.

Back Clear form

Post-Activity Survey: Case Study Activity

Complete this survey once after completing the Case Study Activity.

* Indicates required question

Email address *

Your answer
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Acceptability of Intervention Measure:
Thinking only about the Case Study Activity in this survey, indicate how much you
agree or disagree with each statement.

The Case
Study Activity
meets my
approval.

The Case
Study Activity
is appealing
to me.

| like the
Case Study
Activity.

| welcome
the Case
Study
Activity.

Completely
disagree

O

Disagree

O

160

Neither
agree nor
disagree

O

Agree

O

Completely
agree

O



Feasibility of Intervention Measure:
Thinking only about the Case Study Activity, indicate how much you agree or

disagree with each statement.

The Case Study
Activity seems
implementable.

The Case Study
Activity seems
possible.

The Case Study
Activity seems
doable.

The Case Study
Activity seems
easy to use.

Completely
disagree

O

System Usability Survey:
Thinking only about the Case Study Activity, indicate how much you agree or

disagree with each statement.

| think that |
would like to
use the Case
Study Activity
frequently

| found the
Case Study
Activity
unnecessarily
complex

1 Strongly
disagree

O

O

Disagree

O

Neither
agree nor
disagree

O

O
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Agree

O

Completely
agree

O

5 Strongly
agree

O



| thought the
Case Study
Activity was
easy to use

| think that |
would need the
support of a
technical
person to be
able to use the
Case Study
Activity

| found the
various
functions in the
Case Study
activity were
well integrated

| thought there
was too much
inconsistency in
the Case Study
Activity

| would imagine
that most
people would
learn to use the
Case Study
Activity very
quickly

| found the
Case Study
Activity very
cumbersome to
use
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| felt very

confident using

the Case Study O O O O O
Activity

| needed to
learn a lot of

things before |

could get going O O O O O
with the Case

Study Activity

Next Clear form

Qualitative Survey

We are interested in learning more about the pros and cons of this learning activity for the
student's learning experience.

What did you find enjoyable about the Case Study Activity

Your answer

What did you find valuable or helpful for your learning in completing the Case Study
Activity?

Your answer

What didn't go as smoothly as you expected while completing the Case Study
Activity?

Your answer
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What made you feel confused or unsure while completing the Case Study Activity?

Your answer

If you could change one thing about the ISOR Activity, what would you change and
why?

Your answer

Thank you for completing the Post-Activity Survey for the Case Study Activity.

If you have any questions or concerns about this study, please contact Janet Carpenter at
carpentj@iu.edu or 317-278-6065 or Krista Searles at krelsear@iu.edu or 317-544-9610. For
questions about your rights as a research participant, please contact the Institutional
Review Board at irb@iu.edu.

Your participation in this research is optional. You may withdraw from this study at any time
by contacting the researcher.
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