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ABSTRACT

This study provides a research framework that pa@tes cognitive load theory
(CLT) into simulation design and implementationwasl as providing a pilot tool to
measure cognitive load specific to nursing simalatiThe pedagogy of CLT is based in
an understanding of cognitive architecture, whiatludes working memory, long-term
memory, various types of cognitive load, and schdmalopment. A quasi-experimental
guantitative design was used with a conveniencekaai senior baccalaureate nursing
students who participated in simulation as patheir coursework. The treatment group
received a worked out modeling intervention, destgapon the CLT instructional
intervention of the worked out example. The congr@up received the usual simulation
intervention. Each group was given a pre- and pwstiation knowledge survey and a
cognitive load survey post simulation to measuretivér the worked out modeling
intervention had any effect on cognitive load exgered and knowledge acquired from
the simulation experience. Results suggested thdests receiving the worked out
modeling intervention did have higher knowledgaiatnent scores related to fall
management. No significant differences were foumtthe level of cognitive load
experienced, although additional measures idedtifiat the use of a pre-simulation

activity does increase germane load, which is resegdor schema construction.
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CHAPTER ONE: OVERVIEW

Introduction

The discipline of nursing requires professionalsesrwho are adaptive experts,
adjusting their problem solving techniques, bagsahuhe task or situation presented.
This creates a need for the professional nursewtsfer knowledge to a variety of
situations and to have flexibility with applicatiofi skills (Kalyuga, Renkl, & Paas,
2010). Because of the demand for the next gewerafinurses to be dynamic, flexible,
able to critically think and engage in complex demm making, and the increasing
difficulty of finding clinical placements for studenurses the use of simulation as an
adjunctive or alternative to clinical placements geown (Roy & McMahon, 2012).
Participation in simulation allows learners to safaactice and apply critical thinking
skills and knowledge, and address decision makmagcallaborative practice skills
needed in the modern healthcare setting (Mayratiglahi, Torres, & Robinson, 2011,

McGarry, Cashin, & Fowler, 2014; Shinnick & Wo00,13).

Many schools of nursing utilize simulation as a wayeach and assess clinical
nursing skills that the student has been givertéichexposure to in the clinical setting.
This is a significant change in nursing educatiod & is important to understand
whether nursing students are gaining the knowleshgktraining needed via simulation,
and are also able to create a plan or form a nretikd to the content (a schema) that

can be integrated into a variety of nursing situai In the clinical educational setting



the student is most often paired with a preceptiosenwho has expertise, and through an
apprenticeship model of education the preceptingentmparts knowledge and skills to
the student nurse. The preceptor is there for gquressand support as well as to monitor
the student and provide immediate corrective imsion if needed. The student has the
benefit of the preceptor nurse to provide exampfdeow to perform a skill or to talk
them through the critical thinking process of agsig intervention, as well as how to
problem solve if there are situations that do ndhé textbook example (Forneris &

Peden-McAlpine, 2009; Happell, 2009).

In contrast, simulation standards of best pragtickide suggestions that the
facilitator provide a prebriefing to the simulatienvironment and objectives, review
rules for a safe learning environment, review raethe simulation, and then provide
time for the student to develop a plan of actidomto participating in the simulation
(Franklin et al., 2013). The milieu of nursing siation is a complex and technically
challenging learning situation for the learner #melfaculty facilitator, and does not
innately have the benefit of modeling and verbagjon and answer that is often seen in
the preceptor model of clinical education. Thidkeas to question how effective the use
of the nursing simulation model that is currenttieced is in the development of schema
that can be integrated into the students’ long tex@mory for retrieval in their future

nursing practice.

Researchers have used cognitive load theory (C&B)waay to conceptualize
instruction for complex and technically challenglegrning situations such as nursing
simulation (Danielson et al., 2007; Funke & Gals#809; Mayrath et al., 2011). The

purpose of this study is to ascertain if the useatked out modeling, established upon



the cognitive load learning intervention of the kext out example, has an impact on the
amount of cognitive load the student experiencekersimulation and their post
simulation knowledge performance. Worked out miogel the modeling of a skill or
procedure by a nurse paired with verbal and gdstiescriptions of critical thinking
processes and pathophysiological connections todhtent to be used for imitation,

comparison, or as a representation of a standgucacfice.

Limited amounts of literature are available spedifi cognitive load theory and
its relationship to nursing simulation educationd @nactice, indicating a knowledge gap
concerning application of cognitive load theoryhe simulation experience in nursing
education. This study will provide an applicatioarhework for CLT to nursing
simulation. Additional aspects of the study wileexine the use of worked out modeling
as an intervention to reduce cognitive load andeimee knowledge of students

participating in the simulation experience.

The concept of worked out modeling has been reBedrno some degree in
nursing education in the form of expert modelingidi of the concept of expert
modeling in nursing is based in the novice to ep®del (Benner, Sutphen, Leonard, &
Day, 2010) or in Bandura’s (1997) observationatrigay model, in which the student is
provided instructive modeling with verbalizationtbfnking processes or voice over
narration. Nursing research has shown expert muogledi be effective early in the
curriculum and with complex tasks with novice ngrééranklin, Sideras, Gubrud-Howe,
& Lee, 2014; Johnson et al., 2012; Kardong-Edgteal.e2015; Lasater, Johnson,

Ravert, & Rink, 2014).



Most of this research has been organized in theegbof application of critical
thinking based in social cognition models rathantin measurement of cognitive load or
a CLT framework or schema development. The diffeeen these models versus worked
out modeling is in the transfer of learning. CLt \which worked out modeling is
founded upon) argues that transferability of knalgke into different situations occurs
with schema development and transition of the sehieo the long-term memory.
Observational learning models are based more aparenticeship model of training in
which the competency learned is transferred onestildent is in the work environment
and has also engaged in identification with theadaole of nurse (Bandura, 1997). This
can be problematic, as exposure to some compegsesctecontent may be limited in the
clinical environment. CLT and worked out modelirrgyades a connection with the
concept of expert modeling and transferability ndbwledge, with the added component

of schema development.

Theoretical Foundation

An essential premise of CLT is the relationshipaesn the learner’s cognitive
architecture and instructional design. Cognitiveh@ecture is comprised of a variety of
informational processing components including wagkmemory, long-term memory,
schema, and cognitive load. Working memory is éinitsed during the initial learning
process, and can be affected by various typesgsfittee load. Long-term memory
stores knowledge gained for retrieval when nee8etlema development and use is an
integral part of long-term memory function; as solds the cognitive structure that
assists the learner to organize situations and rbkaited solutions (Bennell, Jones, &

Corey, 2007; Driscoll, 2000; Mayrath et al., 208¥eller, 1988). Without consideration



of cognitive architectural features, including citiyre load, working, and long-term
memory, on the part of the instructional desigmestructional design is likely to be

ineffective (Paas, Tuovinen, Tabbers, & Van Genaf3). See Figure 1.1

Working
Memory:
Finite
Glc_eérg(zji_ne Long Term
: Memory:
Knowledge Unlimited
Integration

Cognitive
o s Architecture  Schema,

with Element for
Interactivity Knowledge
Retrieval
Exlt_rggg_ous Mental Load:
Negatively Nz%%gg i
Alffects Learning
Learning

Figure 1.1  Conceptual Model of Cognitive Architecture andgBitive Load Theory

An instructional design strategy based on CLT thay alleviate some of these
inherent cognitive load issues in simulation ig tifahe worked-out example. In this

instructional strategy the learners are given tie gnd an example of the solution to the



problem situation. The use of the worked-out exanhals been shown to decrease
cognitive load and to enhance the ability of leasrie focus on the problem and steps to
the solution. If learners are provided a visualnepke of how to problem solve a situation
by a competent nurse, paired with explanation ofahof intervention and decision
making processes, a framework is provided in wheelhners can connect concepts and
combine them with appropriate interventions. Tiial#es learners to create a schema
related to the problem situation for future apglmain their nursing practice (Bennell et

al., 2007; Van Merrienboer, Kirschner, & Kesterp2n

CLT proposes that various types of cognitive load segatively or positively
affect the learning process. Extraneous load arstthat are irrelevant or detract from
the learning process such as a poor instructioesibd can negatively affect learning.
Germane load relates to the process of schemargotish and automaticity. Germane
load can be manipulated through a solid instruetiolesign. Intrinsic load relates to the
difficulty and complexity of the concepts. Intrindoad often cannot be changed due to
the content required but learning can be enhanddingtructional manipulation of

extraneous and germane cognitive load (Sweller4199

In reference to nursing simulation, one way thek&drout example can be
addressed is by the use of worked out modeling poithe simulation experience. In this
situation learners are shown step-by-step solutoios to the simulation, ideally
alleviating the effects of cognitive load. This med has been shown to be effective with
novice learners and could be applied to varyinglewef students who participate in
nursing simulation (Ayres & Paas, 2012). The useafked out modeling is thought to

positively affect extraneous and germane load dlsasgrovide a framework for schema



development, and thus knowledge transference fh@mvbrking memory into the long-

term memory for ease of retrieval and use in migtgituations. See Figure 1.2.

[ «Use of worked out
modeling identifies
salient aspects of the
situation and identifies
appropriate response.

*CLT is addressed via
schema framework and
increasing working
memory resources, thu:
decreasing cognitive
load.

*Use of worked out
modeling identifies what
data is important, which
skills and attitudes are
needed in a situation,
and use of analysis of
patient outcomes to add
to long term memory.

*CLT is addressed
through modeling the
use of schema and long
term memory in nursing
practice.

Clinical Critical
Judgment Thinking

Clinical Psychomotor
Reasoning Skills

*Use of worked out
modeling prior to
simulation assists with
performance goal
identification and
through verbal pairing
with modeling identifies
assumptions and thought
processes that influence
intervention.

*CLT is addressed via
chunking of information
to thought process, thus
decreasing cognitive
load.

*Use of worked out
modeling provides an
example of proficient
and consistent
application of skills to a
variety of situations.
This allows for
examples of problem
solving and use of long
term memory in nursing
practice.

«CLT is addressed via
decreasing extraneous
load and increasing
working memory
capacity.

Figure 1.2  Application of Worked out Modeling to Nursing Sifation - Theoretical
application of worked out modeling with a CLT frawerk to nursing simulation goals

and objectives.



Problem Statement

Due to the technical and complex nature of simaihathe cognitive load level
students experience may interfere with schema dpuent and translation of the
instructional activity into their long-term memoapnd nursing practice. There are few
studies examining cognitive load and nursing sitmteoutcomes or the use of
interventions to decrease cognitive load in theugition experience. This study will
address this gap in the existing literature. Tiseaech problem is to investigate the use
of worked out modeling, defined as the modeling skill or procedure by a nurse paired
with verbal and gestural description of criticahtting processes and pathophysiological
connections to the content to be used for imitatimmparison, or as representation of a
standard of practice, and whether this assists a@atiieasing extraneous cognitive load,
increasing intrinsic and germane cognitive loadl imcreasing knowledge attainment in

students participating in the simulation experience

Purpose and Significance of Study
The purpose of this quasi-experimental quantitagiuely (Creswell, 2008) is to
answer the research question related to the userded out modeling and its affect on
cognitive load and performance in nursing simufatibhe wider issue is that of the
increasing use of simulation as an adjunctive plaeement to clinical education in
nursing programs and how to utilize simulationtsomhaximum potential while ensuring
the students are experiencing maximum learningddatbe translated into their future

nursing practice.

This study will add to the discipline of nursinguedtion, specifically the use of

simulation, through providing evidence that maymupthe use of worked out modeling



as a pre activity for nursing simulation and pravida tool to measure cognitive load in
simulation. The area of nursing education relatetthé use of simulation research,
especially the use of human patient simulationndergraduate programs, is really just
beginning. Much of the research conducted concgrsimulation use has been in the
medical field or in nurse anesthesiology prograntfzas been applied to nursing
simulation (Hughes, 2008). Simulation in nursingeation is widely used but the best
use of simulation time and instructional methodglegstill understudied. Although there
are many benefits identified with the use of sirtialain nursing education, such as
enhancing skills training and student self repbd positive experience there is little
research examining the amount or type of cognitad experienced by a student during
the simulation experience and what sort of knowdetthg student acquires that they can

take into their future nursing practice.

With the burgeoning growth of human patient simolause in nursing education
simulation faculty must discover how best to présesimulation to enhance student
learning; beyond a self-reported positive expeeiifcit is found that the use of worked
out modeling does indeed affect cognitive load anldance schema development, which
is essential for critical thinking and clinical jgithent, then this study potentially could

support the use of worked out modeling as a nursimgllation standard of practice.

CLT has not been applied extensively to simulatiothe discipline of nursing. In
order to ensure our learners are getting an optisiomalation experience that enhances
schema and knowledge development, research is théedscertain what the common
causes of cognitive overload or under load arenmulation. CLT instructional

interventions such as the worked out example cbealcesearched for effectiveness and
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viability in the nursing simulation environment.s Aimulation grows in use educators
are called to examine the premises of their sinaradesign and create simulations that

meet learner cognitive architectural needs.

Research Questions and Hypotheses

Research Questions

* Is knowledge acquisition affected by worked out elod)?

* Is self-reported cognitive load affected by worked modeling?

Hypotheses
* Null Hypotheses: Use of worked out modeling of mioesing skills desired prior
to the simulation experience has no effect on kedgé acquisition and/or

cognitive load with senior nursing students pgpating in simulation.

» Alternative Hypothesis: Use of worked out modelaighe nursing skills desired
prior to the simulation experience has a positifect on knowledge acquisition

and/or cognitive load with senior nursing studgragicipating in simulation.

Research Design
This study is based in CLT, as it is believed thahature, simulation carries a
high cognitive load whether it is intrinsic, extearus, germane, or mental load (Schlairet,
Schlairet, Sauls, & Bellflowers, 2015). The ultimgoal of simulation in nursing is to
provide the student experiences in the clinicagjudnt process, which encompasses
observation, perception, reasoning, and establsf@iationships (schemas) with data

gathered through analysis and interpretation (Rifa2808). An additional goal of
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simulation is exposure to collaborative practicéisland schemas that encompass not
only teamwork, but also communication and exergigirofessional values for positive
patient outcomes (Interprofessional Education @oltative Expert Panel, 2011). The
student will need to master these skills, in otddve successful and safe practitioners in
the modern healthcare setting. This study surnisgshe inherent cognitive load and
tax on working memory in the simulation setting nayract from the students’ ability to
gain knowledge, develop schemas, and transfer lgdgel to their long term memory for

future retrieval and application.

This being the research premise, a key variabbeetexamined is the use of
worked out modeling prior to simulation particigati The use of worked out modeling is
a common occurrence in nursing, as the discipsr®ased on an apprenticeship model of
training. In addition, the conceptual frameworkBanner (1994) of the novice nurse to
expert nurse supports the use of experiential iegreind role modeling to assist in the
transition to practice from student nurse to gréglmarse. Worked out modeling in this
study is based on the concept of the worked ounhpleg which enables learners to create
a schema related to the problem and context (Beenal., 2007; Van Merrienboer et al.,

2003).

Assumptions

Little research has been conducted to substaiitidtere is high cognitive load
with nursing simulation participation or efficacf/standard nursing simulation
instructional design and practice related to kndgteretained and knowledge
transferability. The basic assumption of this resle@s that nursing simulation practice

based in the current constructivist pedagogy bigdésature carries a high cognitive
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load and this may negatively affect the abilitytlod student to transfer knowledge from
the working memory into the long-term memory aslhaslinhibit schema development
for knowledge transferability (Beischel, 2013; Fast al., 2012; Van Merrienboer &
Sweller, 2010; Vogel-Walcutt, Gebrim, Bowers, Cas@Nicholson, 2011). CLT
asserts that schema development is necessarydadéaige translation into the clinical
setting. Using this as a research basis, it isnasd that the constructivist, social learning
approach, currently being used in nursing simutatiould be enhanced by introduction
of cognitive architecture needs and CLT into tmewdation design and application

(Clark, Nguyen, & Sweller, 2006; Meakim et al., 201

Limitations of Study

When conducting the literature review to identlfi significance of this research
it became apparent there was limited researchfapexiCLT and nursing simulation
(LoBiondo-Wood & Haber, 2006). This being the camany articles and books were
reviewed and applied to the research design frdveratisciplines. Although this does
provide a more holistic view of CLT, it does linaipplication of the theory to the primary
investigator’s best analysis and application of €y concepts to nursing simulation.
The lack of CLT applied to nursing simulation resbéarequires the primary
investigator’s explication, which may introduce gutial bias into the interpretations and

research design developed.

In addition, the study has a quasi-experimentalgdesue to the fact that students
self selected the time they participated in theusation experience so the study sample
was not truly randomized (Creswell, 2008). To addthis issue as well as provide for

comparison of knowledge growth post simulation ¢oute measure) a pre test (baseline
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measure) will be given to all students prior to simaulation to evaluate whether there

were significant pre knowledge differences betwgeups (Polit & Beck, 2004).

Definitions

Apprenticeship Model: An educational model thatyiles the student an

opportunity to practice theoretical skills and kiesgge. The learning environment is
authentic and the student does much the same walgeaduating nurse but without the
same responsibilities. The culture of the discipli nursing is shared and experienced
and the student is allowed opportunities for caitieflection of the learning experience

(Driscoll, 2000).

Chunking: “A technique in which information in Igrierm memory is used to
chunk or group together multiple elements of infation into a single element that can

be easily processed in working memory” (Clark et2006, p. 342).

Clinical: The assessment and care of individuasilies, or groups in health care
settings either real or simulated, distinguishednftheoretical assessment and care. The
experience allows opportunities for application amdluation of knowledge, skills, and

thinking processes.

Clinical Judgment: “The art of making a series etidions to determine whether

to take action based on various types of knowledlbe.individual recognized changes
and salient aspects in a clinical situation, intetgptheir meaning, responds appropriately,
and reflects on the effectiveness of the inteneentClinical judgment is influenced by

the individuals’ previous experience, problem-sadyicritical-thinking, and clinical

reasoning abilities” (Meakim et al., 2013, p. S4).
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Clinical Reasoning: “The ability to gather and coglpend data while recalling

knowledge, skills (technical and non technical) attitudes about a situation as it
unfolds. After analysis, information is put togetio a meaningful whole when

applying the information to new situations” (Meakathal., 2013, p. S4).

Cognitive Load: The amount of mental effort beirsgd by the working memory.

Cognitive Load Theory: “A universal set of instioctal principles and evidence

based guidelines that offer the most efficient rodghto design and deliver instructional
environments in ways that best utilize the limitagbacity of working memory” (Clark et

al., 2006, p. 342).

Constructivism/Constructivist: Educational thedmgttviews knowledge as

something that is constructed through interactigh peers and the environment.
Learning is contextual and is best when it is pesflg relevant to the learner. Simulation

is based upon constructivist principles (Meakinalet2013).

Critical Thinking: “A disciplined process that rages validation of data,

including any assumptions that may influence thaesigind actions, and then careful
reflection on the entire process while evaluatimg¢ffectiveness of what has been

determined as the necessary action(s) to take” Kvteat al., 2013, p. S5).

Debriefing: “An activity that follows a simulatioexperience and is led by a
facilitator. Participants’ reflective thinking isieouraged, and feedback is provided
regarding the participants’ performance while vasiaspects of the completed
simulation are discussed. Participants are encedragexplore emotions and question,

reflect and provide feedback to one another. Thipgae of debriefing is to move toward
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assimilation and accommodation to transfer leartonfgiture situations” (Meakim et al.,

2013, p. S5).

Expert Nurse: The expert nurse has an intuitivegud each situation and zeros
in on the accurate region of the problem withousteful consideration of a large range
of unfruitful, alternative diagnoses and solutiohise expert nurse operates from deep
understanding of the total situation. His/her perfance becomes fluid, flexible and

highly proficient (Benner, 1984).

Human Patient Simulation: Realistic adult or clsilchulators that respond

physiologically to interventions. The simulators/aaealistic features such as palpable

pulses and they allow for procedures to be perfdreueh as urinary catheter insertion.

Long-Term Memory: “A relatively permanent mentgbository of knowledge

and skills in the form of schema that provide thsib for expertise. The schemas in long-
term memory interact directly with working memooyihfluence the virtual capacity of

working memory” (Clark et al., 2006, p. 347).

Prebriefing: “An information or orientation sessioeld prior to the start of the
simulation-based learning experience in which ungtons or preparatory information is
given to the participants. The purpose of the peéibg or briefing is to set the stage for
a scenario and assist participants in achievingasceobjectives. Suggested activities in
prebriefing or briefing include an orientation leetequipment, environment, mannequin,

roles, time allotment, objectives, and patientatitn” (Meakim et al., 2013, p. S7).

Preceptor: The preceptor has many roles suchi@swadel, socializer, and

educator. They model and demonstrate nursing skillshelp the student or new nurse
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with these skills. They observe the student antLet&their competence to perform a
skill independently. They provide information onlipg and documentation. Precepting

is a time intensive process and requires well-@effigoals and objectives.

Psychomotor Skill: “The ability to carry out phyalanovements efficiently and

effectively, with speed and accuracy. Psychomdkitlris more than the ability to
perform: it includes the ability to perform progeitly, smoothly, and consistently under

varying conditions and within appropriate time ligii(Meakim et al., 2013, p. S8).

Schema: “A memory structure located in long-termmmogy that is the basis for
expertise. Allows the chunking of many elementsédrmation into a single element.
Schemas are also called mental models. Schemdsedarge or small and grow over

time as learning progresses” (Clark et al., 200850).

Schemata: A pattern imposed on complex realityxpegence to assist in

explaining it, mediate perception, or guide respons

Simulation: “A pedagogy using one or more typolsgie promote, improve, or

validate participants’ progression from novice xpert’ (Meakim et al., 2013, p. S9).

Worked Out Example: “A step by step demonstratiseduto illustrate how to

complete a task. Replacing some practice exeraigRsvorked examples has been

shown to increase learning efficiency” (Clark et 2D06, p. 352).

Worked Out Modeling: The modeling of a skill or pealure by a nurse paired

with verbal and gestural description of criticahtting processes and pathophysiological
connections to the content to be used for imitatimmparison, or as representation of a

standard of practice.
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Working Memory: “A central element of human cognitiresponsible for active

processing of data during thinking, problem solyiagd learning. Working memory has
a limited capacity and storage duration for infotiora Cognitive load theory is a set of
instructional principles designed to accommodagdithits and exploit the strengths of

working memory” (Clark et al., 2006, p. 352).

Chapter Summary

The use of nursing simulation as an adjunctiveiresional intervention paired
with clinical placements has grown in use and &agibn due to the decreasing
availability of clinical placements and the incriegsacuity of patients in the healthcare
setting. Students are often not exposed to margcéspf nursing that are needed for safe
patient care in the clinical setting, dependingtaeir clinical experience and precepting
nurse. Thus, simulation has been introduced asyaamaugment clinical education and
to present life threatening or emotionally taxirggient events to students in a safe

environment where there is no danger to them ogelato a live patient.

As the use of simulation has increased in the plisa of nursing so have
guestions concerning the best ways to introduceagpty simulation in the nursing
education setting. There has been research aduydhsi use of simulation but not in the
context of CLT. Additionally, there has been resharoncerning worked out modeling
in nursing but not in the context of CLT either.ig represents a research gap in the

nursing discipline.

CLT has been applied to complex learning situatioresvariety of other
disciplines and has provided a variety of instrtdl strategies that can positively affect

student cognitive architecture, learning, and schdevelopment. One such intervention
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is that of the worked out example, which has gapatlication to the concept of worked
out modeling in nursing education. The purposéf $tudy is to examine the
application of worked out modeling prior to the siation experience and the impact of
its use on self reported cognitive load and posikadge performance. The hypothesis
of this research is that the use of worked out rilgl@rior to the simulation experience
has a positive impact on decreasing the amourbgiitve load experienced by the
student during the simulation experience and atsthe post simulation knowledge

performance testing.

CLT provides a framework that can be applied tesimg simulation design and
implementation as well as student evaluation. Wd@sidering the aspects of cognitive
architecture, it is clear that CLT has a placeppligation to nursing simulation design
and theory as simulation inherently carries a lwggnitive load. In addition, ultimately
the goal is for the student to develop schemasliegtcan retrieve and apply to a variety

of nursing situations with the goal of safe andrappate patient care.

Nursing as a discipline has been founded in theespiceship model when
looking back at the historical roots of Florencgiiingale. Moreover, Nightingale’s
theory of the environment and connection to thedatdiady and healing was the impetus
to today’s nursing process and the beginningsaritigal thinking/clinical judgment
model in nursing (Finkelman & Kenner, 2013). Thisdal had historically been based in
a diploma program in which nursing students livetha hospital and trained under the
watchful eye of registered nurses. This model Hdsuabeen disbanded and nurses
today are trained in academic environments in wthehstudents are expected to attain

their clinical modeling from expert nurses in thiaical setting. The dilemma then, is
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that if these clinical placements and hours arending and being replaced by
simulation time, nursing educators are obligategrtwide the opportunities for students
to view modeling and understand clinical judgmenicpsses in context. It is surmised
that the provision of this worked out modeling imsglation will decrease cognitive load
and increase schema development, which is ess@ntekercising appropriate clinical

judgment.

Once offered worked out modeling prior to the siatioih experience, students
will be offered a survey to ascertain cognitived@xperienced as well as a post
knowledge test to examine whether learning wasmdthduring the instructional
intervention. Limitations of the study surround theasi-experimental design (Creswell,
2008). This will decrease generalizability of thedings, but the study will also provide a
framework for other nursing researchers to exarmpmication of CLT and cognitive

load to nursing simulation.
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CHAPTER TWO: LITERATURE REVIEW

Introduction

CLT provides a conceptual and theoretical framevilogt supports the
examination of cognitive architecture and cognitoad in complex learning situations,
such as nursing simulation. The purpose of thisae is to examine use of worked out
modeling in reference to nursing simulation aseagutivity and the impact on post
simulation performance testing and self-reporteghdore load. This section will review
the central pedagogical tenets of CLT and providggsstions for theoretical and
practical application to nursing simulation. A frework for how CLT can be utilized in

simulation to meet common simulation objectived ai$o be reviewed.

Literature Review Strategy

Due to the limited amount of literature discoveugdn an initial review related
to cognitive load and nursing simulation, an ingdiye approach was utilized. For the
purposes of this review, theoretical and empititatature was included to provide a
broad base of information concerning CLT. Addiatiy, the domain of simulation was
reviewed for connections with the theoretical updarings of CLT. In order to
maximize access to available literature, numeratalthses were searched. These
included Academic Search Premier, CINAHL with figkt, Education Research
Complete, Education Resource Information CentealtHe&Source Nursing/Academic

Edition, MEDLINE Professional Development Collectjd®sychology and Behavioral
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Sciences Collection, PsycARTICLES, Teaching Refezebenter, and the Vocational
and Career Collection. Keywords utilized for therature search were cognitive load
theory, simulation, nursing and variations of eashcept. The search was limited to peer
reviewed articles. In addition, several books i field of cognitive load theory were

reviewed for theoretical foundation.

Literature Overview

Although use of simulation has grown as an instonet strategy in nursing
education, the literature specific to simulatiomursing is limited in comparison with
medicine or advanced nursing training programs sisahurse anesthesiology. The
research conducted in nursing education tends todused on specific applications of
simulation in a specific setting rather than resednat can be broadly generalized
(Hughes, 2008). Of the studies completed, manyoauesed upon measuring student
confidence levels post simulation or self repodpgdreciation of the simulation
experience. In fact, faculty and student enjoynodénhe simulation learning experience
is often touted as an advantage of simulation (ld8gR008; Radhakrishnan, Roche, &

Cunningham, 2007).

Many nursing educators view simulation as a sotutemthe gap in clinical
placements and the lack of ability to practicelslahd techniques on “live” patients.
Based upon the constructivist learning theory, &tmn is seen as a way for students to
construct new knowledge, practice psychomotorskdhd reflect upon the experience in
a safe learning environment. Unfortunately reseaoeiterning nursing simulation use
has also been criticized as often being incondisted varying in focus and

methodological rigor (Alison et al., 2013; Yuan,IWdims, & Fang, 2011).
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Qualitative and quantitative studies in simulati@ve found that student self-
reported confidence levels often increase postlaimon experience, especially in
student confidence related to dealing with critical patients or patients in crisis (Yuan
et al., 2011). Enhanced self-confidence may retategher self-efficacy ratings and may
be related to performance measures as well. Sahkey may influence decision-making
abilities related to data gathered and factors nexigBandura, Barbaranelli, Caprara, &
Pastorelli, 2001). This suggests that perceivedestacy has a positive role in critical

thinking abilities.

In fact, some have promoted the use of self-efficatings as a substitute
measure for actual performance in simulation (Addret al., 2012). Simulation is also
often advertised as a way to bridge the theorytmegap, in which nursing theory and
nursing practice are found to be in conflict in tteical setting (Cook, 1991; Hughes,
2008). This may be a misleading research resudinaglation is often used with novice
student nurses. These students may be self-reg@eirceptions of efficacy based upon
their personal theory practice gap, which may tesasnto misplaced confidence for

performance in the clinical setting (Josephsen &tk)&2014; Shinnick & Woo, 2013).

Alternately, nursing simulation research may foonsa specific skill set,
examining whether use of simulation can enhandkaiduracy, such as medication
administration or catheter insertion. These studiesnften based in a constructivist
and/or contextual theoretical framework with pastresearch outcomes indicating that
because simulation is contextual and “realistidiki¢ly facilitates skill competency and
ultimately would lead to improved patient safety @utcomes (Harris, Pittiglio, Newton,

and Moore, 2014; Hughes, 2008; Josephsen & Bui#2Beropian, 2003). The need for
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contextual or in situ simulations is advocatedifonursing simulation education and it is
felt that provision of in situ simulations are bBaial as they may enhance transferability
of learning (Clapper, 2013). An additional benséen in the use of in situ simulation is
the ability to enhance automaticity of the humarehi@e/equipment interaction. The
standardization of equipment and layout, whicresommended in simulation practice,
may also decrease cognitive load and enhance pa#ifety due to increased
predictability of equipment placement and functibas increasing automaticity of

clinician response in critical situations (PatisGa, Harvey, & Evans, 2010).

Other studies have investigated the effect simudgparticipation has on critical
thinking and clinical judgment development (Hugh2808; Johnson et al., 2012). The
lack of consistent evidence identifying that sintigla participation does improve clinical
judgment has promoted the development and use @ fooused debriefing models and
research using these models to evaluate studdotipance (Cato, Lasater, & Peeples,
2009; Tanner, 2006). The development of thesestgpéools has enhanced the
argument that the use of simulation as an instoatistrategy can also be used as an

evaluative strategy with nursing students (HugRess).

While there have been many studies concerningmgssimulation few have
involved CLT. Specific to CLT and nursing simulatibraser et al. (2012), found a direct
relationship between increased emotions and cegrdad in the simulation. This study
fits well with the importance debriefing is givannursing simulation. Debriefing is
often seen as the time when students are ablegtorexassumptions and emotions and
reflect upon the experience and feedback recesethat knowledge gained can be

internalized (Davis, Josephsen, & Macy, 2013).inuHtely, although there is a
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significant research agenda in nursing simulati@ndverall basis is looking at
performance outcomes either in clinical or leadigrshills rather than examining how or
if students learn identified objectives during themulation experience and how
whatever learning that is gained is translated tinéar future nursing practice. This is
where CLT can provide a useful lens; in perceivgsgies in simulation design and
implementation that may be hindering learning andjlterm schema development

related to the simulation content.

Theoretical Foundation

An essential premise of CLT is the relationshipaAssn the learner’s cognitive
architecture and instructional design. Cognitiveh@ecture is comprised of a variety of
informational processing components including wogkinemory, long-term memory,
schema, and cognitive load. Working memory is énitsed during the initial learning
process, and can be affected by various typesgfitiee load. Long-term memory
stores knowledge gained for retrieval when neeSetlema development and use is an
integral part of long-term memory function; as solaé are the cognitive structure that
assists the learner to organize situations and rbkaited solutions (Bennell et al., 2007,
Driscoll, 2000; Mayrath et al., 2011; Sweller, 198&/ithout consideration of cognitive
architectural features, including cognitive loadyrkng, and long-term memory,

instructional design is likely to be ineffectivea@ et al., 2003).

Working Memory

Central to working memory function is the amound &pe of cognitive load the

instructional strategy creates. Cognitive load@ffehe ability to effectively use and
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control the working memory in learning. Cognitivadl theorists argue that during
complex learning situations the amount of informatihat must be processed
simultaneously can overload the amount of workiregnmary one holds. Cognitive load
can be decreased by an instructional design tioatqtes schema development so the
working memory system is not overburdened in theniemg process (Cook, 2006;
Kalyuga, 2011). In its broadest sense, learningraicg to CLT is the increase and
transfer of knowledge into the long-term memoryrfrthe working memory and

cognitive load control so that this transfer caousqHessler & Henderson, 2013; Paas et

al., 2003).

Working memory is considered to be limited to apmaately 15 to 20 seconds
of attention, during which time it must filter nealevant information and manage
pertinent information for learning (Goldstein, 2019/orking memory allows for the
processing of about seven single elements or pedeformation that need to be stored,
manipulated, or learned at one time. If a learado ianalyze the information and engage
in critical thinking during a problem situationgtihumber of elements that can be
processed at one time decreases to 3-5 from appately seven elements (Bennell et
al., 2007; Hessler & Henderson, 2013; Paas & Swdll#12; Schnotz & Kurschner,
2007). Learner prior knowledge and negative emstexperienced during the
instructional task also affect working memory capa@Cook, 2006; Fraser et al., 2012;
Kalyuga, 2006). Other factors that can affect wogkinemory capacity include
information presented in a decontextualized marared,extraneous media or pictures

included in instruction for an “interest” factorlétk et al., 2006; Kalyuga et al., 2010).
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Long Term Memory

The relationship between working memory and lonmgitenemory allows for
problem resolution and storage of knowledge. Tinéd of working memory are
controlled when information becomes familiar andrganized into schemas in the long-
term memory. When information and knowledge areestin the long-term memory it
frees up the working memory to learn new tasksapiire knowledge (Paas & Sweller,
2012). Long-term memory has unlimited capacity alhalvs the learner to become
proficient in any given subject due to the accumoiaand storage of knowledge
(Bennell et al., 2007; Kalyuga, 2006). As indivitlpeeces of information are acquired
they are “chunked” together with like and/or cortedaelements, into a single higher-
level element or schema. When the learner gaing expertise with concepts, their
ability to retrieve and apply these chunks of infation becomes more automatic and
reduces cognitive load on the working memory (Rl&kseno, & Brunken, 2010;

Sweller, 1988; Vogel-Walcutt et al., 2011).

Schema

These chunks of information are moved from the wayknemory into the long-
term memory and establish a schema related tauthject and situation. Once created the
schema allows storage of knowledge in the long-teemory, integrating multiple
elements into one higher-level solution based efrtiéessler & Henderson, 2013,
Schnotz & Kurschner, 2007). Schema expansion alexpertise to develop through the
building of more complex schemas to incorporatgdamounts of information or
complex situations as “...schemas allow problem selt@recognize a problem state

and the best moves associated with that stateds(ReSweller, 2012, p. 29). Novice
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learners often do not have the schema developneeeseary to address cognitive load
and this may result in an inhibited working memduge to cognitive overload (Sweller,
1988). Schema development and use is considgresitve predictor of transfer of

knowledge and critical thinking and problem solvsiglls (Kalyuga et al., 2010).

Mental Load

Mental load must also be considered in instructideaign as it can contribute to
cognitive overload and diminish learning as welln@ation often creates an atmosphere
of situational anxiety that can create mental leadaning the “excessive burden in
relation to a learner’'s emotional and cognitiveoteses” (Page & Thorsteinsson, 2009,
p. 9).” The structures and tasks involved in mgsimulation may cause an excessive
mental load that decreases working memory andilegoapacity, thus inhibiting critical
thinking abilities (Roy & McMahon, 2012). Examplekinstructional issues that may
contribute to mental load include poor group precesdequate or defective materials
and equipment, inadequate orientation, learner griowledge, the subject itself, and
heightened emotions (Fraser et al., 2012; Pads 083; Page & Thorsteinsson, 2009).
Current simulation practice standards attempt thregs some aspects of mental load and
call for a pre-briefing activity that orients theakner to the manikin and environment,
and a debriefing that will encourage the learnearigage in self-reflection and

knowledge development (Franklin et al., 2013).

Extraneous Load

In addition to mental load there are three otheniified types of cognitive load

that also affect learning; extraneous, intrinsid germane load. Extraneous load entails
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learner engagement in activities that are notedl&b the instructional goal. Excessive
extraneous load can lead to split-attention angd/dundancy effect. Split-attention is
when the learner divides attention among multiplerses of information and then is
required to combine the information to problem soRedundancy effect occurs when
the learner is presented with the same informatiattiple times. Split-attention and
redundancy take a toll on working memory and desgd@arning through increasing
extraneous load (Ayres & Paas, 2012; Chandler &l18wd 991; Schnotz & Kurschner,
2007; Torcasio & Sweller, 2010). More often tham, tloe presence of these effects is

reflective of poor instructional design (DeLeeuvwMgayer, 2008; Kalyuga, 2011).

Intrinsic Load

Intrinsic cognitive load involves learner engageeith material essential for
learning. The number of interconnecting elemerds lave to be addressed in the
working memory (i.e. element interactivity) affeatsrinsic load. Element interactivity
that is low assists the learner to learn the cdmnth minimal orientation to other
elements. Element interactivity that is high cotssed material that cannot be learned in
isolation from other elements that closely inteatel(Sweller, 2010). Thus, the more
complex the content with increasing numbers ofrcdenecting elements there is also an
increase in intrinsic load and a greater impactvorking memory. The nature of nursing
simulation contains a high number of interactingnetnts contributing to simulation
generally carrying a high intrinsic load; espegialith novice learners (Fraser et al.,

2012).

Some intrinsic load is necessary for learning. [Eaener should be challenged

and motivated by the learning experience, butnirnisic load should also be
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individualized and adjusted in complexity in redatito the learner’s level of expertise.
Advanced learners do not always benefit from tis¢ructional design used with novice
learners. Ultimately, intrinsic load is affected e learner’s level of prior knowledge
and the complexity of the subject (Mayrath et2011). Intrinsic load conceptually pairs
well with the idea of the zone of proximal develagrt) in which the gap between
learner’s actual abilities and their potential depenent is identified by the educator and

challenged in the learning environment (DelLeeuw &ykr, 2008; Driscoll, 2000).

Germane Load

Germane cognitive load involves learner engagemmesiéeep cognitive processes
such as integration, organization, and schema dprent (Stull & Mayer, 2007). To
maximize germane load, the instructional desigrukhassist the learner in creating and
automating the use of schemas in their learningdutition, the instructional design
should include intentional learning activities tigatbeyond the skill or problem at hand
(Schnotz & Kurschner, 2007). These planned aatsishould provide strategies for the
learner to engage in “metacognitive processesteniional search for patterns”
(Kayluga, 2011, p. 9). For germane load to bec#ffe, the simulation design is required
to reduce extraneous load so that working memoingesd to engage in the processing of
germane load and schema development (Clark €046). Ideally, the cognitive load of
the task will balance with the intrinsic load ahé working memory capacity of the
learner, thus meeting the learner in his/her zdrpraximal development (Schnotz &

Kurschner, 2007).

Each aspect of cognitive architecture and all tygfesognitive load, whether

mental, extraneous, intrinsic, or germane, aretagdn their effect on working memory
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function and learning; as such, the educator igedlto address each area in their
instructional design for optimum learning (Plasalet2010). Learners must develop
schemas that assist in cognitive load managemehegacan focus their attention on
essential aspects of the problem at hand in ootdeérning to be effective. This is vital
to understand in nursing simulation, as high eldrnrgaractivity is present in simulation.
If learners are already experiencing high cognitbaal they may not have the capacity to
process the elements successfully or may have atsmtenhibition of their initial

responses to the situation (Fitousi & Wenger, 2011)

Theoretical Application to Nursing Simulation

CLT has great application to nursing simulationigiesind efficacy, as there are
many aspects of simulation that add to extrandatrisic, germane, and mental
cognitive load. Most often simulation design isddhsipon multiple elements of input
that require integration where the learners mushfor select an appropriate schema to
guide problem solving and task completion. A sirtiataexperience generally includes
several items that require the learner’s atterdiaah ability to discern element relevance
for the situation. Furthermore, simulation is fyatiwith mental load issues based on the
emotional aspect of many simulations and the oonashigh stakes outcomes of
successfully or unsuccessfully managing the sinarianvironment. Since simulation
inherently contributes to cognitive overload itngperative that simulation educators
examine their educational practices and simuladesign for efficacy. CLT offers the
simulation educator viable instructional strategiest can reduce cognitive load such as
scaffolding, worked-out examples, self-explanatemg use of collective memory

(Sando, 2013).
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Scaffolding

Scaffolding supports the learner through a simpleamplex breakdown of a
multifaceted task and decreases intrinsic loadniaaly the support diminishes until it
is no longer needed. In this model the learner mdnmm practicing the most simple but
genuine case one might encounter in the real vattiprogresses to the more complex
version of the task (van Merrienboer et al., 200B)e use of scaffolding decreases the
learner’s time spent on extraneous load and redueasll cognitive load (Stull &

Mayer, 2007).

An example simulation experience with scaffoldimgoedded might be for the
learner to begin in a skills course simulation itieg a catheter into a static manikin
using appropriate sterile technique. Then in trEdtheassessment course the learner
participates in performing a bladder scan and felesluation as part of a simulated
patient assessment. This might progress to a siiomla their medical surgical course
where the learner must assess a patient, deteth@gdnave a distended bladder, check
orders to ascertain that there is an as needed fordeatheter insertion, and then place
the catheter with appropriate sterile techniqueytcbutput, and notify the health care

provider.

One caution when using scaffolding is the recomragad that in a multifaceted
task it is best to not divide the various taske s#parate instructional strategies with
separate task objectives. This inhibits the intiégneaof skills and knowledge needed to
address the problem situation. The learner mayreeqpee heavy extraneous cognitive
load, have difficulty transferring the differing jelstives to alternate settings, integrating

parts of the task, and lack development of an debeshema that will embed in their
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long term memory concerning the situation (Benagtll., 2007; Cook, 2006; Van
Merrienboer et al., 2003). Additionally, when tHereents are interactive and cannot be
processed in isolation without diminishing the csitie understanding of the subject a

higher intrinsic load is created.

Worked-Out Example

The worked out example is another instructionaigrestrategy that could be
used in simulation. The learner is given the goal an example of the solution to the
problem situation. In this setting, extraneous lsadlecreased and the learner can then
focus on the problem and steps to the solutiors €hables the learner to create a
schema related to the problem situation (Bennell.eR007; van Merrienboer et al.,
2003). This method has been shown to be effectittenovice learners (Ayres & Paas,

2012).

A few researchers have looked at types of workedmmgdeling and its effect on
learning in simulation. It appears that when shawnle-modeled example of expected
behaviors in a particular simulation, learners wédlform better on posttests and
demonstrate more confidence in their abilities.ddiinately, this has been identified as
being a short-lived phenomenon, lasting approximdteir weeks (Aronson, Glynn, &
Squires, 2013; Lasater et al., 2104). This ladko§-term integration may be indicative
that use of the worked out model needs to be parttdschema development activities,

such as verbal explanation of rationale, to be raffsttive.

The concept of embodied cognition supports theofiseorked out modeling in
developing schema. Embodied cognition assumediggtition is grounded in

perception and action (Paas & Sweller, 2012). T¥eeaf worked out modeling may
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guide learner attention to essential aspects odithalation and assist in the allocation of
working memory resources to learning and schemaldpnent (Koning, Tabbers,
Rikers, & Paas, 2007). In the case of worked cadeting the learner ideally will create
higher-level schemas if the instructor providesdatexplanation paired with gestures or
actions. In this sense, worked out modeling isjusttobserving the action but observing
the action with a corresponding verbal explanasiohat features that cannot be

identified directly are verbally identified by tle&perienced nurse (Cook, 2006).

It appears to be helpful when the worked-out examajso includes cases with
different external features but similar concepssthas can improve transferability of
knowledge and schema development (Kalyuga, 20Thijs is called the variability effect
and requires the educator to assist the learrgg\rloping flexible schemas that create a
repertoire of generalizable and transferrable skilihich is important in the discipline of
nursing (Bennell et al., 2007). An example of thisimulation might be two patients
presenting with a myocardial infarction but witlffeliing symptoms, one a common set

of symptoms and the other atypical symptoms.

Self-Explanation Effect

An instructional strategy recommended to augmentibrked-out example is the
self-explanation effect. This effect engages tlaerer in talking out loud during a
problem-solving situation in order to identify umiyeng principles and goals of the task.
Self-explanation also can assist in the connedigiween the problem and schema
development, as the process encourages metacegadiivity and greater processing of
the material being addressed. This strategy has toeind to work best when paired

with learner training on self-explanation technisjaad is best used with novice learners
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(Bennell et al., 2007). Self-explanation trainiregnanclude prompts for the student to
elaborate upon or predict an outcome, make infe@grar paraphrase a concept. It has
been argued that the process of self-explanatsetf initiates knowledge transfer and
schema development and that the accuracy of thexgalhnation does not affect the

efficacy of this intervention in the learning presgChi & Van Lehn, 1991).

Collective Working Memory

Simulation is often implemented in a small grouprfat and, as such, encourages
the use of collective working memory. In some wiys can positively affect the
limitations of individual working memory, as whezakners collaborate they can gain
working memory from the group collective memory.ribg collaboration with multiple
people playing various roles in a scenario thenlea borrow information from each
other’s long term memory and then are able to argathis information from their
personal working memory into their individual loterm memory. One area of caution
when utilizing collective working memory is the anmb of cognitive effort that
individuals have to exert to communicate and prnobdelve with each other can use up
working memory capacity. It is suggested that wiverking with task specific
coordination such as in a code team, the impaataimidual working memory can be
decreased with training in the use of a structe@dmunication processes (Paas &
Sweller, 2012). Therefore, ideally if relying onemcouraging collective working
memory uses in simulation the learner must firsbilented to appropriate group process

communication techniques. See Figure 2.1.
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Figure 2.1.  Cognitive Architecture Instructional Support Modi@l Simulation -
Instructional Supports Applied to Cognitive Arcluiiere in Nursing Simulation Design

Worked Out Modeling

With the increasing use of simulation, specificdligh fidelity simulation in

nursing curriculum, it is assumed that studentigigetion will result in increased

competence that can be translated to the clinioat@nment (Franklin et al., 2014). Yet

it is difficult to ascertain whether this assumptie accurate as the student must also be

able to translate the simulation experience intying representations of the problem in

the clinical setting (Chi & Bassok, 1988). Seveesearchers have examined the use of
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the worked out solution or modeling and have fotlad students and faculty often prefer
this form of instructional tool. It has also beéwn that novice nurses often rely on
these examples or models in the beginning stagiesofing (Benner, 1994; Chi &
Bassok, 1988). Novice simulation learners may tergtasp onto these “commonsense”
explanations (Petersson, 2005, p. 282). This thedyzes a novice nurse who follows
the formula or checklist of a task but does notsoer the clinical aspects of the task

implementation on patient outcomes.

When the student only learns the procedure ralfar the rationale and
application, then that knowledge has little trareidity to other situations or settings
and may cause inaccurate schema development (Blas&ok, 1988). This may
contribute to clinical problem solving difficultiess the learner is relying on incomplete
or irrelevant schema to direct actions (Yan & Ladg2014). In the absence of a worked
out model the student most likely will gain skillsough trial and error, while potentially
negatively affecting patient outcomes. The studesy also gain ineffective strategies
that will interfere with later learning and schedevelopment (Pedersen & Liu, 2002;
Reimann & Neubert, 2000). Therefore, experienagainvolvement is essential in the
use and development of simulation as part of ngrsunriculum to facilitate accurate
schema development (Alison et al., 2013; Johnsah,&2012). The use of worked out
modeling has been found to be effective in new skifjuisition as well as modification
of prior knowledge, especially when paired withdemt self-explanation techniques

(Franklin et al., 2014; Renkle, 2002).

When considering the use of worked out modelindedsed by this investigator,

as the modeling of a skill or procedure by an elpeed nurse paired with verbal and
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gestural description of critical thinking processesl pathophysiological connections to
the content, it is imperative to recognize thasmg students participating in simulation
are novice nurses. This being the case, the ststhendd not be expected to be able to
comprehend, interpret, and problem solve nursifegrdnas in an experienced fashion. In
fact, they may have had little to no experiencénlie clinical judgment or reasoning
required for the simulation being presented. Exgrexéd nurses have the knowledge and
schemata that assists them in seeing larger pati@redicting outcomes, and recognizing
clinical solutions (Ward & Sweller, 1990). If a dient is given the opportunity to study
and analyze a nurse’s decision-making and thingnogesses then that knowledge is
brought to the forefront of schema development.ifaltally, there may be benefit in
viewing problem solving difficulties during workexait modeling. This may encourage
the learner to consider additional areas in th@adl decision-making process that can
assist them in realizing that experienced nursesstraggle as well as students with
decisions and thus increase confidence in the staidevn abilities (Nirula & Peskin,

2008).

Worked out modeling also provides a bridge fronotlido practice, because the
modeling is not based in one aspect of nursingrihieat in the synthesis of various
theoretical applications to the clinical situatidius, the experienced nurse can draw
from a broad base of theory, pathophysiology, aattept situations to solve an everyday
clinical nursing problem (Klenk & Forbus, 2009). Mover, experienced nurses have a
sense of automaticity in application of techniquelsas a sterile field. They have had the
time and practice needed to integrate the techrofgterile field into an almost

automatic procedure. The novice nurse does noepsghis automaticity or the schema
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to transfer theory to practice, thus participafiosimulation most likely carries a high
cognitive load, which may interfere with learnifidghe use of worked out modeling
paired with verbal explanations can correctly ditbe student’s attention and decrease
cognitive load, thus increasing the learning oppaty (Renkle, 2002; Ward & Sweller,

1990).

Nursing Simulation Considerations

There are a variety of forces promoting the us&mfilation in nursing education,
whether it be the focus on reduction of hands-amaal hours, organizational
restrictions, or a commitment to patient safetya@@ey, 2006). Even with these issues in
mind it can be difficult for a school of nursing\validate the cost of simulation in
equipment, faculty training, and faculty time. ifreing education is to continue to
embrace the use of simulation there must be cangmesearch to validate that its use
has achieved educational outcomes and gained stoekerf that the simulation
experience will be usable in their future nursimgqtice (Bradley, 2006; Zigmont,
Kappus, & Sudikoff, 2011). Some institutions of tég education are integrating up to
25% of clinical time to be met in the simulatiobdaatory. With the political and
organizational influences and the reduction inicdhplacement availability, simulation
could ultimately be used for the majority of a nagsstudent’s clinical education
experience (Jeffries, 2009). It is essential thasing educators examine the simulation
framework in place currently and provide evaluatdtearning effectiveness, cognitive
load being one such issue. If educational outcaamesiot achieved because of cognitive

overload, inappropriate schema development, ordelpplication to the “real-world”
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setting, then learning will be diminished as welltensferability of knowledge gained to

the student’s future nursing practice.

Learning in simulation is purported to be baseduihe individual, the
experience, and the environment (Zigmont et all,120The individual component
assumes an androgogical position, with the béliaf the student has previous
knowledge and experience that they can retrieveagptl to the problem at hand.
Although it is true adult learners do have a vaaad rich depth of knowledge and
experience, it is concerning that this would beltasis of schema development related to
clinical nursing practice in simulation. Many statkedo not have exposure to the clinical
setting, and if they do it is not in the role afiarse. To assume that a novice student will
extrapolate the correct clinical judgment for aimtion from their life experience and
didactic content only is naive. Furthermore, & #thema already in place is rigid,
incorrect, or based in assumptions, this can leawmtinuing use and support of a flawed
schema in nursing practice. Therefore, there ipaugor the use of the worked out
modeling to provide rationale for schema developmaed an appropriate experiential

component that the student can retrieve when needed

Learning in simulation is often seen to take placine debriefing experience
post simulation. Debriefing is the activity thabflows and simulation experience and is
led by a facilitator. Participants reflective thing is encouraged and feedback is
provided regarding the participants performance. pilmpose of the debriefing it to
move toward assimilation and accommodation to femrdearning to future situations
(Meakim et al., 2013, S5).” This is the ideal affigio may not be met (Waznonis, 2014).

Debriefing varies by facilitator and institution asll as the events of the simulation. The
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focus solely on debriefing as the learning venuesiimulation assumes the student
actively reflects and critiques their performansenell as identifies gaps in their
knowledge or skills. Again this places the resploitisy for accurate rationale concerning
clinical decision making almost solely in the statjevho is a novice nurse at best. The
faculty facilitator may provide information thatdases on “analogical reasoning”
(Zigmont et al., 2011, p. 50), which focuses oroattome analysis and may not support
the development of schemata that is transferabdeviriety of clinical and patient
situations. This provides a support for the useatked out modeling as well, since as
the student views the modeling and listens to étiemale for the clinical judgment the

student is able to create an appropriate schemadtglly is transferrable.

Furthermore, simulation is saddled with mental I&sdies. Any nursing educator
that uses simulation will be able to share someeepce in which a student fled the
simulation crying, or became “frozen”, etc. There many reasons why this may occur
such as the anxiety of being videotaped, the confcerconfidentiality about
performance, and being observed by peers. In addisiome students have fears
concerning manikins, or the simulation itself bsngp a traumatic event such as the
death of an infant. Whatever the reason, simulgiemticipation contributes to increased
anxiety in nursing students (Willhaus, Averettetg3aJackson, & Windnagel, 2014).
The use of worked out modeling ideally can decreasetal load through exposure to the
clinical situation prior to the simulation, modajinf appropriate behaviors and skills,
and addressing rationale for interventions so théent may possess more confidence in

their abilities.
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Chapter Summary

Research suggests that critical thinking skills emolwledge gained plays a role
in nursing performance and relates to positiveepatbutcomes (Hauber, Cormier, &
Whyte, 2010). Therefore, it is essential that $ation educators have an understanding
of cognitive architecture and how the simulatiopertence may create cognitive load. If
learners are participating in simulation that high ltognitive load and overwhelms their
working memory then critical thinking and learniisgnhibited. Even as educators are
working diligently to create reflective debriefingad collaborative practice skills, these
too will not be effective if the areas of colleaiworking memory, redundancy, spilt
attention and cognitive architecture are not adsdr@gChandler & Sweller, 1991).
Furthermore, educators are obliged to look pasing ‘size fits all” simulation template
and assess their learners for prior knowledge atehpial achievement so that the

learner’s zone of proximal development is addressed

Educators can utilize numerous aspects of CLT fwawve simulation practice
such as scaffolding, worked-out examples, andesgifanation technique. Many
educators may be using these practices currenttypdrhaps ineffectively because the
practices have not been grounded in CLT principl#smately, as simulation designers
and educators we must be cognizant of the limitatiof working memory and cognitive
load if we desire learners to create knowledgesamh@mas and enhance critical thinking
skills through the simulation experience. We nalsb provide our learners simulations
that represent real life experiences with varieaheples of nursing practice schemas in

order to enhance transferability of skills and kfexge to various nursing situations.



42

This research provides a framework for further aese in nursing simulation
related to CLT and the application to simulatianatdition, this research provides a
model of viewing cognitive architecture and howstiight affect the learning
experience in simulation. Nursing educators canthisenodel when designing and
implementing future simulations. The next chaptirneview methods of this research

and discuss implications for future research irsimgr education.
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CHAPTER THREE: RESEARCH DESIGN AND METHODS

Purpose of Study

The purpose of this study is to ascertain whetheiuse of worked out modeling
affects student knowledge acquisition and self-riabcognitive load in a nursing
simulation. The worked out modeling constructiobased upon the cognitive load
theory (CLT) instructional intervention of the wexkout example. Due to the technical
and complex decision making aspects of nursing Isitham, this instructional technique
inherently carries a high cognitive load. It israiged by this investigator that the high
cognitive load experienced in the simulation segtttan affect learning negatively
through overload of the working memory. This studly examine whether students
offered worked out modeling paired with a verbadagtion of the nurses clinical
judgment processes pre-simulation, experience dsedeextraneous cognitive load,

increased germane load, and increased learningrging simulation.

The use of simulation in nursing curriculum haswgr@xponentially, with some
states allowing up to 25% of clinical hours to baducted in the simulation setting
(Jeffries, 2009). Therefore, it is important to arstand the student learning process in
simulation. Specifically, what may hinder learnemgd what interventions may assist the
student in development of schemas related to @limssues that can be translated into
their future nursing practice. There has beerelitlsearch conducted specific to worked

out modeling and simulation, and what has beenwtted has not been based in CLT.
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This study will add to the discipline of simulatieducation in nursing and may provide a
framework for future research in examining the wfieognitive load and/or worked out

modeling in simulation learning and design.

Research Questions
* Is knowledge acquisition affected by worked out elod)?

* Is self-reported cognitive load affected by worked modeling?

A quantitative quasi-experimental approach was @sethis study (Creswell,
2008). A convenience sample of senior level nursingents who had previous
experience with simulation was studied. These sitsdeelf selected time slots per the
eight groups of simulation times offered over thearse of two days. Each group had
eight slots each for a total of 64 time slots. $tud selected their simulation times via
the Signup Genius© application. With this applicatthe available simulation times
were entered and each student chose a time thedarith their individual schedules.
Adjustments were not made to the student self sldane slots, as there are several
issues to be taken into account when modifying ggpsuch as the simulation centers
schedule and the students class and clinical stdsedthe first four simulation groups
were used as the control group and the last foue ¥ treatment group, so there was no
ability for the students to talk amongst themseb@scerning the worked out modeling
presented to the treatment group. Baseline knowledta was collected concerning the
simulation objectives via survey prior to the siatidn experience, and then again post
simulation/intervention to determine if the workaat modeling intervention had any

effect on post simulation knowledge attainment. Sgere 3.1 for design diagram.
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Figure 3.1. Research Design Diagram and Flowchart

Validity
Considering the limited availability of researcncerning the application of CLT
to nursing simulation the theory of action modeiteeed in construct validity is being
utilized. This type of model is often appropriateem there is not a conclusive criterion
measure available and indirect measures are daitzealidate the theory or question
being examined (Shepard, 1993). In this validitydeipthe constructs to be measured
must be connected to the other theoretical cortstaftecting the study. A construct in

this case is “a network of associations or propwsstin which it occurs...construct
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validation is possible only when some of the sta&tet®iin the network lead to predicted
relations among observables... (Shepard, 1993, p’41i6¢ internal model of this

study’s construct validity is available in Figur223

Cognitive Load Theo

Simulation Content and
Design

Embedded Challenges
Expected Responses
Evidence base of conten

Cognitive Loac

Cognitive Load
J Schema
Working Memory

Cognitive Architecturg

Learning occurs in debriefi

post simulation Skills in debriefing

Understanding of simulation
a teaching technique

Expectations of students

Value of simulation as a
"clinical” experience

Performance anxiety
Knowledge base
Ability to integrate multipl

Observers and participan
gain the same amount o
benefit from the experieng

Pre-simulation informatio
should be given to the stud

inputs and make decsion
"task oriented" vs. "critical
view" schema

Student Construc

Simulation
Constructs

Faculty Construc

Figure 3.2  Research Design Construct Validity Model - Tigernal Model
Identifies The Theoretical Interrelationships Betwd& he Various Constructs
Concerning CLT And Nursing Simulation. (Adaptedifr®ell et al., 2012, p. 64).
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In addition to a framework of construct validityattdirects concept application,
the theory of action model of validity is usedthis framework, examination of the
proposed measurement interpretations, consistesumement procedures related to the
proposed use, and providing evidence to suppoungssons is required (Kane, 1992).
Use of the theory of action framework can delinghéeinterpretive argument and assist
in visualization of the validity model. The integpive argument in theory of action
“focuses on the use of assessments to enhancédingiv.or institutional...performance
(Bennett, Kane, & Bridgeman, 2011, p. 3).” Since goal of this study is to ascertain
whether the use of worked out modeling improvesakadge attainment and positively
affects cognitive load, this study is focused oseasment to enhance the performance of

the individual and the use of simulation in thesmg discipline. See Figure 3.3.
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» Knowledge survey: To inform the discipline of nagssimulation
education if the use of expert modeling enhakoesviedge
attainment.

» Cognitive load survey: To inform the disciplinerafrsing
simulation education the types and amount of cognibad
students may experience in simulation.

« If the simulation faculty understand the types antbunts of \
cognitve load experienced by the student they cakem
adjustments to the design before working memooyesloaded
and learning is diminished.

« If expert modeling is shown to enhance knowledgmrament
specific to the simulation goals and objectivesitties can be
used to enhance learning in simulation. /

« A student will learn more if they are exposed todeling of the
behavior expected prior to simulation participation

« If a students extraneous cognitive load is dee@and germane
cognitive load is increased due to the use of mogelf behaviors
then working memory capacity will be increased kaaaining will
be improved. J

Figure 3.3. Theory of Action Framework Applied to Project

Use of the theory of action approach ideally enkartbe ability to improve test
design and to guide further research endeavorsn@eet al., 2011). This approach
brings ethical issues in interpretation of the datenhe forefront, such as researcher bias
and/or assumptions, and allows for a more trangpared evidence based approach to
research. Many decisions concerning educationhhtques and interventions are based
upon research and the originating foundation othmions made. The need for an
evidence-based argument on interpretation of dgatandamental to simulation research
as much of the research is observation based., Tdrnube purpose of this study, the
expected student behaviors and responses haveptedefined and connected

theoretically and logically to the concept beinglerated.
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Use of a cognitive load measurement tool that adeéethe differentiation of
various types of cognitive load is also importdrtis is of particular significance when
examining simulation experiences and the behasgimdents’ exhibit during
participation in simulation. It may appear obvidhat the student is experiencing
cognitive overload in simulation, but there mayn@ny factors affecting cognitive load,
such as the student’s experience with simulatiomaturity level. Therefore, the types
and amount of cognitive load must be defined pwaneasurement and connection to

learning and acquisition of knowledge is requireth¢ examined as well.

Scrutiny of internal validity limitations is alse@oessary, as this type of validity
addresses how confidently the differences betwleetréatment and control group can
be attributed to the intervention being studiedhis research project the threats to
internal validity may be survey administration anskrumentation. To address these
issues another faculty collected the surveys pdepaist simulation with strict guidance
as to what information could be given to studefntsaddress the instrumentation issue, a
pilot of the surveys was given to some studentsfaculty in an effort to gain feedback
on the question constructs, length of time needaexmplete the test, and value of
guestions from the student and faculty perspecBeseral faculty reviewed the survey;
two of the faculty experts certified in nursing siiation education. Changes to the initial

survey were made based upon the faculty and efgeztback.

Methods
This study is a comparison of two differing simidatpreparation instructional
activities. The control group received the usualgrement of pre reading and a fifteen-

minute question and answer session. The experitngnaiap received the pre reading
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assignment with the addition of a ten-minute workatimodeling video and a shortened
guestion and answer session. The pre reading assigrwas posted two weeks prior to
the simulation on the Blackboard™ course site. €hity there is no requirement to turn
in an assignment or proof of completing the reaghngr to simulation participation.
Students were asked to self-report whether theypteted the pre reading activity in the

post simulation survey.

Choice of Simulation

Upon review of the available simulations and facuwiho could assist with
simulation facilitation and debriefing, as welltase constraints related to when the
simulations are scheduled to be offered duringsémeester, the two patient simulation
concerning delegation and decision making at théeoséevel was chosen to design the
worked out modeling video around and to collecadat this study. These students had
experience in simulation throughout their nursidgaation and were due to graduate
upon completion of the final semester in which gimulation was offered. This
simulation had several components related to cogrlibad, such as multiple patients,
delegation, and acute incidents. In addition, theukation is placed in the final semester
before graduation. This was ideal, as performaoncédde measured concerning key
nursing skills needed upon graduation, giving instg student preparedness for graduate

practice. See Appendix A for the simulation degd@ip

Standard practice for vetting a simulation at tmgsersity was to have the
simulation constructed using the National LeaguBfsing simulation template and
then reviewed by a content expert. Then the sinauas piloted with a group of faculty

and student volunteers. After the pilot run chartgebe simulation are made as needed.



This particular simulation had already been

and been offered over the course of severa

Schedule of Simulation

The simulations are set to run in two-

that was followed to ensure both treatment

time for their specific teaching intervention.

Table 3.1
Sample Simulation Timeline
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revidlg an expert in the field, piloted,

| seraeste

hour blodkable 3.1 provides the timeline

androbgtoups had the same amount of

Control Group

Treatment Group

1000-1010 students arrive are oriented to the sitioud
center.

1000-1010: students arrive and are oriented to
simulation center.

1010-1025: students review readings as a group, an
guestion and answer session.

d1010-1025: worked out modeling video and questio
and answer session.

1030-1035: Simulation Review: Roles and objective

5 1030-1035: Simulation review: Roles and objectives

1035-1040: Student Planning

1035-1040: Studentritign

1040-1115: Simulation

1040-1115: Simulation

1115-1145: Debriefing

1115-1145: Debriefing

1145-1200: Surveys

1145-1200: Surveys

Prebriefing/Debriefing

To address reliability between the treatment amdrobgroup, both faculty

involved in the simulations followed the same prefiong and debriefing framework. For

debriefing the model utilized focused on noticimgerpreting, responding, and reflection

(Tanner, 2006). Post simulation the student

s waxte¢Hrough this format of debriefing in

an effort to enhance learning from the simulatigpegience. As for the pre simulation
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briefing the control group reviewed pre readings gsoup, reviewed roles of the
simulation and had a question answer session.réagnent group was shown the
worked out modeling video, reviewed roles of thawdation, and then had a question

and answer session. See Figure 3.4.

* Information * Prioritizing » Comminication * Self analysis
seeking » Using data to skills * Plan of

* Recognizing modify plan of * Planning improvement
patterns and care or ¢ Professional
deviations interventions manner

Figure 3.4  Debriefing Model used for Project (Adapted fromt&et al., 2009, p.
107)

Learner Preparation

Both treatment and control group had the opponunifparticipate in pre-

simulation preparation. See Appendix B for assigeadher preparation.

Treatment versus Control Intervention

The control group received the learner preparagsignment and then engaged
in the standard simulation pre briefing practic@oéntation to the simulation center,
review of simulation roles and objectives and gorapimately 15 minutes discussion
concerning the materials assigned and any questioc@ncerns the students may have

prior to the simulation with the faculty facilitato
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The treatment group received the learner preparatsignment and was offered
the standard simulation pre briefing practice éémtation to the simulation center,
review of simulation roles and objectives, and ppraximate 10 minute worked out
modeling video related to the simulation contetibfeed by an approximate 5 minute

guestion and answer session with a faculty fatilitprior to the simulation.

Data Collection

Institutional review board approval was grantedthos study. See Appendix C
for IRB approval letter. Baseline data was colldateperson during a student class on
January 30, 2015. The faculty running this coueegpermission for this data collection
during class time. Since not all students had cderpwavailable during this time to
complete the survey the first survey was givenapegs/pencil multiple choice format and
these data were entered into SPSS manually. Datatfre post simulation/intervention
surveys were also collected via paper/pencil aediita manually entered into SPSS for

statistical analysis.

The simulations were run over the course of twasd@ere were eight groups of
seven to eight students. The students self seléintediay and time they attended the
simulation. Three groups ran day one and five gsaap the next day. The worked out
modeling video was not placed on Blackboard™ fadents to view, but rather offered
during the simulation pre briefing time. This adséed concerns that students might
share the video or its contents with other studeatsn the treatment group. To deal with
the issue of the treatment group getting more fon@re simulation activities prior to the
simulation running, the worked out modeling videasvoffered and then students were

provided a shorter five minute timeframe for quarssi and answers. Furthermore, to
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decrease the likelihood that some student groupsdighare that information with the
other groups, thus affecting the validity of theéadeollected, the first four groups were
designated the control group and receive the yseasimulation intervention and
guestion and answer session and the last four gneepe the treatment group and

received the worked out modeling video with a finmute question and answer session.

Since faculty often have differing ways of addregghe question and answer
session, simulation, and debriefing only one facfdtilitated the treatment group and
one faculty facilitated the control group, bothldaling the same pre orientation and
debriefing format. Surveys concerning cognitivedl@ad post knowledge were given

post simulation.

Worked Out Modeling Video

The independent variable of this research projed the use of worked out
modeling as a pre activity to the simulation exgece. Currently, prior to simulation
students are given some pre work such as readimgsestions to answer, but the current
pre work does not include any modeling of the bedraw skills expected in the
simulation experience. Worked out modeling in ttase is based upon the CLT worked
out example instructional strategy, specificallingghe concept applied to anill
structured learning domain. It may be argued thasing is a well-structured domain, as
often there are healthcare algorithms or clearfindd problems, but nursing
interventions are dependent upon the patient dondivhich is often ill defined and
variable. Whatever the problem situation, the mgstudent must be able to develop a
schema based on the knowledge related to the patedition that will allow the student

to recognize and plan for potential problems oéq@weller, Ayres, Kayluga, 2011).
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The value of worked out modeling is that the ex@@aed nurse may choose solutions,
thinking processes, or steps that may not be ob\iothe well defined checklist

approach to a nursing skill.

Typically, Benner’s novice to expert model, in whimany of the definitions for
the expert nurse is based, is viewed from the petsge of the graduate nurse, newly out
of school, to the twenty-year veteran nurse. IndBetiner has identified that it takes
five or more years for the novice nurse to reagheexability and that some will never
reach expert status (Carlson, Crawford, & Contrati®89). If in the simulation
experience we are relying on students to “guidehezther through the pre-simulation
assignment and then through the simulation therasethey are not being afforded the
advantage of the experienced nurse, their knowlealge interpretation of appropriate

clinical judgment.

In reference to this specific simulation the foofishe worked out modeling
video was on the use of SBAR (situation, backgroasdessment, and recommendation)
for report and communicating with other professigkdditionally, the use of initial
assessment, problem solving, and delegating agptelyrwere central themes. Lastly,
the use of critical thinking skills in report, patit care and assessment, and interaction

with professional staff and patients were modeled.

A medical surgical nurse with seven years of flexperience as well as charge
nurse experience provided the modeling of competersing in the worked out
modeling video. In addition, an aide with over y@ars of experience performed the
modeling of accepting delegation from the nursev@l$ as other aide appropriate

activities. Each aspect of the simulation was mediély the nurse, aide, or both the nurse
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and aide as appropriate in order to model for ¢aener a schema that could be utilized to
address the problem events in the simulation. Baehe of the simulation was shot using
the cameras and audio available in the simulatiomer with the assistance of a
simulation technician. The video clips were comding | Movie® to create a 10 minute
video that modeled each event of the simulationteowd a competent nurse would
address the issue. In addition, the nurse wentnadriem solving tactics and how
decisions were made verbally either while addrgsie issue or afterwards in an
interview session. A faculty member certified imalation education and familiar with

the simulation objectives reviewed the video fontemt and appropriateness prior to the
video being shown to the participating studente &Segpendix D for the worked out

modeling video outline, scenes, and sample clia lin

Instruments

Cognitive Load Measurement.

The cognitive load measurement tool utilized waapded from the Leppink,
Paas, Van der Vlueten, Van Gog, and Van Merrienf@&t3) measure. The tool was
validated utilizing complex knowledge disciplinagh as statistics, which requires
understanding of the interrelation of statisticahcepts as well as conceptual
relationships. Leppink, et al. indicated that witinor modifications the items on the
measurement tool could be used in research in otmaplex knowledge disciplines.
Reportedk? and Cronbach’s Alpha showed high reliability foe three-factor survey
model, which addresses intrinsic, extraneous, anchgne cognitive load (Leppink et al.,

2013).
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Initially, the adapted instrument calls for thedsnt to self-report demographic
information, such as gender, age, second-degreesséad role in the simulation. The
survey then offered various questions concernitrgnsic, extraneous, and germane load
rated on a scale of 0 to 10 (with 0 meaning natlahe case and 10 meaning completely
the case). Questions 1, 2, and 3 addressed theea$sutrinsic load and perceived
complexity of the simulation, the concepts, andipphysiology covered in the
simulation experience. Questions 4, 5, and 6 addceextraneous load, asking the
student about clarity of instructions, explanatiand language, as well as perceived
effectiveness of the learning experience. QuestiQr8, and 9 addressed the area of
germane load, asking student perceptions concewlegher the simulation experience
enhanced their knowledge and understanding ofdheeapts covered. Lastly, general
guestions were asked concerning overall cognited perceived on a scale of 1 (very,
very, little) to 9 (very, very much), identified blye amount of mental effort, difficulty of
the simulation, ease of learning, and level of emtiation the student self-reported. See

Appendix E for full survey utilized.

Pre Knowledge/Performance Measure.

As there were not any measurement tools validateckfiability specific to
nursing simulation and cognitive load theory fouatther disciplines and tools were
evaluated for application to measurement desighignstudy. When constructing the pre
knowledge baseline data survey and the post siraolkhowledge acquisition measure
the Leppink et al. (2013) tool was examined forlaagion. Part of this tool does address
pre and post knowledge measurement, evaluatedoaaeastudy and/or word problem

type questions. Additionally, the concept of knodge transfer levels based on worked
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solutions and modeling assumptions was examinedraegrated into the pre and post

knowledge measure questions (Klenk & Forbus, 2007).

Specific to the field of healthcare the Fletcheale{2004) rating scale on non-
technical skills system for anesthesiologists wasmened and applied to the pre and post
knowledge survey development. While this ratingesysis based in industrial
psychology it does have application to behaviardidators desired in this particular
simulation, as many aspects of skills desired aretask oriented, but rather leadership
and collaborative practice focused. The Fletchat.§2004) rating system provided
insight into these types of professional practsseies that could be evaluated such as,
managing resources, situational awareness, progfi case collaboration and working

with others to achieve goal. See Table 3.2.

Table 3.2
Survey Design Framework Specific to Each Survey
Assessment Content Focus Administration Task | Purpose
Types
Cognitive Load Survey Intrinsic, Extraneous, and| Post Simulation Likert Identify level of
Germane Load. Student Scale cognitive load and

perceived effort and benefit Paper/Pencil

of simulation experience. | Items recorded in SPSS

types experienced

Pre/Post Knowledge Simulation objectives: Pre and Post Simulation | Multiple Identify if there is
Survey Clinical Reasoning & Paper/Pencil Choice a difference pre
Critical Inquiry P and post
Communication Items recorded in SPSS simulation related
to knowledge
Experiential Learning acquisition per

. . survey results
Professionalism & y

Leadership
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Pre and Post Knowledge Survey.

The pre and post knowledge survey was based upmifispobjectives of the
simulation. The simulation objectives centeredtandgchool’s curricular threads of
clinical reasoning, communication, professionaliamg experiential learning. Specific
objectives related to recognition of signs and sgmms of bowel obstruction and
dehydration, use of SBAR (situation, backgroundeasment, and recommendation),
assessment, prioritizing and planning care, andogpiate delegation. The survey began
with the presentation of four different patientgptof which were the patients in the
simulation. The student was then asked questidateceto symptoms and interventions
concerning a bowel obstruction and dehydration @lsag delegation and prioritization
of cares. Furthermore, questions were offeredipéz SBAR, time management, and
prioritization of care. The questions were offeied NCLEX (National Council
Licensure Examination) style, multiple-choice fotnmghe knowledge survey was scored
either correct or incorrect, based on the choilcestudent made. See Appendix F for

the full survey.

Participants
This study focused on a sample of baccalaureatersaursing students who
participated in simulation as part of their nursaugriculum. The sample for the purposes
of this study was a convenience sample of senimimg students who are enrolled in the
nursing 427-preceptorship course. As part of thigee the students are required to
participate in several simulation experiences.sflldents enrolled in the course were

offered the opportunity to participate in the studllgere were a total of 63 students in
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this course, and 61 students chose to participatas research for a 97%

response/participation rate.

Response Rates

Data was collected via a total of three survey= flitst survey was a pre
knowledge test related to simulation content. Tieekmowledge survey was
administered during a class time when most of thdenits who would be participating in
the simulation were in attendance. A total of 46afithe 63 possible students
participated in both the pre knowledge and positedge survey for a 73% response

rate.

The second survey was the post knowledge survengifter students
participated in the simulation. This survey wasiitsal to the pre knowledge survey and
the pre and post knowledge scores of treatmentaniol groups were compared to see
if there were differences between groups. Agaiota bf 46 out of the 63 possible
students participated in both the pre and the kusivledge survey. Several other
students did participate in the post knowledge eyionly for a total of 60 out of the

possible 63 students participating in the post Kedge survey for a 95% response rate.

The last survey was given post simulation partigpeto a total of 61 students
out of a potential 63 students for a 97% respoatee This survey gathered information
specific to the amount and type of cognitive loadezience by students. The cognitive
load survey was adapted from the Leppink et all82@ognitive load survey. The
adaptations to the survey centered on matchingpthes of the questions with the
nursing simulation setting. In addition the studemtis asked to rate their level of

concentration and mental effort during the simolatinformation was also gathered on
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student role in the simulation (participant or alvee), age, gender, and second-degree

status.

Baseline Data Differences

The pre knowledge survey was examined to deterihthere were significant
differences in pre knowledge related to the treatraad control groups. A one-way
ANOVA was conducted with a .05 p value to determiribe pre knowledge differed
among the treatment and control groups. A one-Wd®XA was used to do this
comparison as there was only one factor used ssifyathe groups, treatment or control
(Field, 2009). No significant differences weretidbetween groups when running the
one-way ANOVA see table 3.3. With this analysisah then be assumed that the pre
knowledge of the control and treatment groups wserglar and likely did not affect the

outcome of the post knowledge survey intervention.

Table 3.3
Control and Treatment Group Pre Knowledge Survemgarisons (N=48 Treatment
Group=25 Control Group=23)

Question Mean and Standard Mean and Standard Deviation:P
Deviation: Treatment Group| Control Group value

Signs and Symptoms of | M: .5200 M: .4348 .565

Bowel Obstruction SD: 5099 SD: 5068

Appropriate Delegation M: .3600 M: .3913 .827
SD: .4899 SD: .4990

Use of Situation, M: .4400 M: .4348 972

Background, Assessment

and Recommendations 'SD: .5066 SD: .5968

report tool

Use of Medications M: .2000 M: .2609 .625
SD: .4082 SD: .4489

Fall Interventions M: .8400 M: . 7391 401




SD: .3741 SD: .4489

Delirium Interventions M: .3200 M: .2174 .435
SD: .4671 SD: .4217

Initial Assessment M: .3600 M: .4783 417
SD: .4899 SD: .5107

Prioritization of Initial M: .6800 M: .5217 272

Cares SD: .4899 SD: .5107

Prioritization of Tasks M: .2400 M: .2609 .871
SD: .4358 SD: .4489

Time Management of M: .3200 M: .1739 252

Shift SD: 4761 SD: .3875

Participant Demographics
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In order to ensure that the treatment and contalgs were similar in terms of

demographic makeup and completion of the pre-regalif was used to determine

whether there were significant differences (Fi@ld09). The results identified that there

was not a significant association between thertreat and control groups concerning

gender, second degree status, pre-reading complee, and role.
Genderc? (1)=1.201p .273, second-degree statrs(1)= 1.201p .273, pre-reading

completionx? (1)= 1.300p .254, and age? (4)=5.408p .248, rolex? (1)= .066,p

.798. See Table 3.4 for overall demographic infdroma
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Participant Demographics (N=61)
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Simulation Role: Second Degre¢ Gender: Completed Prer Age Groups
Student: reading:
Treatment Group Observer=15 Yes=6 Male=6 Yes=26 20-25=13
Participant=12 No=21 Female=21 No=1 26-30=2
31-35=5
36-40=5
Over 40=2
Control Group Observer=20 Yes=4 Male=4 Yes=30 20-25=17
Participant=14 No=30 Female=30 No-4 26-30=6
31-35=5
36-40=1
Over 40=4

Unidentified=1

As seen in Table 3.4, the treatment and contralggdook similar and therefore

post-intervention differences cannot be attributegre-existing differences between the

control and treatment groups.

Chapter Summary

This quantitative quasi-experimental study desitijirad a convenience sample

of senior baccalaureate students in the schoaligimg program who participate in a

simulation as part of their normal coursework. tutd were given a pre knowledge

survey prior to completing the simulation pre atyiwr the simulation itself to gain

baseline knowledge data. Students self selectédsiihaulation time slot per simulation

center and course guidelines. There were 8 grougsidents of between 7 and 8

students. Of the 63 students in the course 61 stsigrrticipated in this research project.
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The first four simulation groups were in the cohggmup and were given the usual pre
simulation assignments as well as the usual pedihgi and debriefing. The last four
simulation groups were the treatment group and @een the usual pre simulation
assignments and the usual pre briefing and debgglfiut were also given a worked out
modeling video concerning simulation content towpior to simulation participation.
All students were given a post knowledge and cognlbad survey post simulation

participation. ANOVA analysis of the data was cocteéd via the SPSS® program.
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CHAPTER FOUR: RESULTS

Overview
This study utilized a quasi-experimental desigrhvaittonvenience sample of

senior baccalaureate nursing students, to examéflowing research questions.

Research Questions

* Is knowledge acquisition affected by worked out elod)?

» Is self-reported cognitive load affected by worked modeling?

Preliminary Analyses

To answer the first question, a one-way analysowhriance (ANCOVA) was
conducted for each dependent variable relateddoittee load. Key outcome variables
of cognitive load included intrinsic, extraneoustrgane, and overall perception of
cognitive load. To answer the second question eaveay analysis of variance (ANOVA)
was conducted on each dependent variable assowdtederformance. Key outcome
variables related to performance included knowleafgggns and symptoms of a bowel
obstruction and dehydration, delegation, use of BBAuUrsing interventions, assessment,

and time management and prioritizing patient care.

The assumptions of the ANOVA and ANCOVA were anatyfor violations.
The assumption of independence, that the obsensatice independent of each other

within and between samples was tested. The assumpitinormality, that the population



66

followed a normal distribution was evaluated aslwelstly, the assumption of
homoscedasticity, that the population varianceequal was tested (Lomax & Hahs-
Vaughn, 2012). The data did not violate any assiomg; see specific assumption

analysis results below.

Assumption of Independence

Since this research utilized a quasi-experimerdaigh due to student self
selection of simulation times extra precautionseneade to address the assumption of
independence. In this case, the treatment andai@roups were kept separate and
unaware of the intervention so the control groupld¢mot influence the treatment group
and vice versa through discussion of the intereentirurthermore, a residual plot of both
groups was run and the residuals were found torfila random display for each group

(Lomax & Hahs-Vaughn, 2012). See Figure 4.1 forgarscatterplot.

Scatterplot

Dependent Variable: overalicl
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Figure 4.1. Sample Residual Scatterplot of Overall Cognitivad
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Assumption of Normality

To address the assumption of normality, histograsre graphed to look for a
normal distribution over the groups. The histogradesitified a normal distribution, so
the assumption of normality was met (Lomax & Halaiyhn, 2012). See Figure 4.2 for
sample histogram.

Histogram
Dependent Variable: ILCL2

Mean = -2.08E-17
15+ — Std. Dev. = 0.991
N=60

o
1

Frequency
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Figure 4.2. Sample Histogram of Intrinsic Load

Assumption of Homogeneity of Variance

The homogeneity of variance assumption was addidssthe use of the
Levene’s test throughout the research where sagnplgps were fairly even with a p

value of greater than .01 (Field, 2009). See Talldor statistics.
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Levene’s Test Results Pre-Knowledge Survey anditB@ghoad Survey

Pre Knowledge

Levene’s test

Cognitive Load

Levene’s test

Questions Questions

PreSOBSS1 F (1,46)=. 308, ns Topicl F (1,59)=. 100, ns
PreDelegation2 F (1,46)=. 188, ns Patho2 F (1,59)=3.39, ns
PreSBAR3 F (1,46)=. 005, ns Complex3 F (1,59)=2.66, ns
PreMeds4 F (1,46)=. 967, ns Unclear4 F (1,59)=3.05, ns
PreFall5 F (1,46)=2.92,ns Ineffective5 F (1,59)=6.00,ns

PreDelerium6 F (1,46)=2.54,ns Language6 F (1,59)=. 012,ns

PreAssessment7

F (1,46)=1.74,ns

Understanding7

F (1,59)=. 166,ns

PrePrioritize8

F (1,46)=3.13,ns

NursingProcess

F (1,59)=. 890,ns

PrePrioritize9 F (1,46)=. 106,ns Disease F (1,59)=1.92,ns
Process9

PreTimeManagement]f F (1,46)=5.71, ns Definitions10 F (1,59)=4.31, ns
Learningll F (1,59)=. 101,ns
Concentratel?2 | F (1,59)=. 415,ns
MentalEffortl3 | F (1,59)=. 523,ns
Difficulty14 F (1,59)=2.12,ns

Data Analyses

Worked Out Modeling Treatment vs. Control Groups

» Is self-reported cognitive load affected by worked modeling?

For questions 1 through 10 an aggregate mean s@wealculated for each type

of cognitive load. Questions 1 through 3 and 12sue=d intrinsic load, 4 through 6 and
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13 extraneous load, and 7 through 10 and 14 geritnade The means of the scale scores

are presented in Table 4.2.

For each participant items 1 through 3 and 12 wembined to create an
Intrinsic Load Scale aggregate score (which had@eble internal consistency
reliability, Cronbach’s alpha = .775). This schse a maximum score of 10 and a
minimum score of 0. The mean Intrinsic Load sawas computed across participants in

each group, see Table 4.2.

For each participant items 4 through 6 and 13 wemebined to create an
Extraneous Load Scale aggregate score (which hadimpernal consistency reliability
of, Cronbach’s alpha = .384). The questionablieléity suggests a need to interpret
results of this scale with caution. This scale Aadaximum score of 10 and a minimum
score of 0. The mean Extraneous Load score wapuieeh across participants in each

group, see Table 4.2.

For each participant items 7 through 10 and 14 wemabined to create a
Germane Load Scale aggregate score (which hadigteydal consistency reliability,
Cronbach’s alpha = .841). This scale had a maximcone of 10 and a minimum score
of 0. The mean Germane Load score was computedsaparticipants in each group,

see Table 4.2.

See Tables 4.2 and 4.3 below for scoring and rétiameasures.
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Table 4.2
Cognitive Load Self Ratings Reliability Across Rapants in Each Group
Load Type Treatment Groug Control Group Chronbach’s Alphg Confidence
Mean Mean Interval 95%
Intrinsic Load M= 19.70 M=18.66 775 [17.49, 20.76]
(Questions 1-3 and| SD=6.12 SD=6.53
12)
Extraneous M= 7.69 M=8.12 .384 [6.42,9.43]
(Questions 4-6 and| SD=5.93 SD=5.73
13)
Germane M= 37.15 M=35.61 .841 [34.12, 38.43]
(Questions 7-10 and SD=9.29 SD=7.61
14)
Overall Cognitive | M=71.23 M= 68.43 .736 [66.16, 73.21]
Load (All _ _
Questions) SD=13.31 SD=13.55
Table 4.3
ANOVA Cognitive Load Survey Analysis (N = 61 Treain¥27 Control= 34)
Load Type F Df P value Partial Eta | MSe
Squared
Intrinsic Load .395 1,59 .532 .007 1.64
(Questions 1-3 and
12)
Extraneous .079 1,59 .780 .001 1.52
(Questions 4-6 and
13)
Germane 495 1,59 484 .008 2.18
(Questions 7-10
and 14)
Overall Cognitive | .619 1,58 435 011 3.55
Load
(All questions)
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Post Knowledge Analysis Treatment vs. Control Geoup

* Is knowledge acquisition affected by worked out elod)?

There were ten measures of knowledge assessed stuldy: signs and
symptoms of bowel obstruction, delegation, useBAR, use of medications, fall
interventions, delirium interventions, assessmambyitization of cares and tasks, and
time management. For each measure mean performasceomputed across
participants in the treatment and control groupe (Bable 4.4). The group means were
compared using an ANCOVA, with pre test knowledgeeeed as a covariate, in order to

control for potential differences in prior knowlexlgetween groups.

Table 4.4
Comparison of Post Knowledge Means Treatment vstr@ldGroups (N=46 Treatment
Group=25 Control Group=21)

Question Mean and Standard Mean and Standard
Deviation: Treatment Deviation: Control
Group Group
1. Signs and Symptoms of Bowel M: .840 M: .666
Obstruction SD: .374 SD: .483
2. Appropriate Delegation M: .600 M: .523
SD: .500 SD: 511
3. Use of Situation, Background, M: .640 M:. 571
Assessment, and Recommendations repogD: 489 SD: 507
tool
4. Use of Medications M: .080 M: .190
SD: .276 SD: .402
5. Fall Interventions M:.1.0 M: .761
SD: .000 SD: .436
6. Delirium Interventions M: .160 M: .190
SD: .374 SD: .402
7. Initial Assessment M: .600 M: .619
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SD: .500 SD: 497
8. Prioritization of Initial Cares M: .720 M: .809
SD: .458 SD: .402
9. Prioritization of Tasks M: .360 M: .333
SD: .489 SD: .483
10. Time Management of Shift M: .400 M: .333
SD: .500 SD: .483

The results of the ANCOVA are presented in Table 4.

Table 4.5

ANCOVA Comparison of Treatment vs. Control Grouptrasling for Pre-Knowledge

(N=46 Treatment Group=25 Control Group=21)

2

Question F Df P value Partial Eta MSe
squared

1. Signs and Symptoms of Bowel Obstruction 1.79 314 | .187 .040 .060

2. Appropriate Delegation 347 1,43 .559 .008 .075

3. Use of Situation, Background, Assessment, and .244 1,43 .624 .006 .063

Recommendations report tool

4. Use of Medications 746 1,43 .393 .017 .043

5. Fall Interventions 6.91 1,43 .012 139 .041

6. Delirium Interventions .165 1,43 .686 .004 .056

7. Initial Assessment .273 1,43 .604 .006 .063

8. Prioritization of Initial Cares 1.23 1,43 272 .028 .059

9. Prioritization of Tasks .044 1,43 .835 .001 106

10. Time Management of Shift 0 1,43 1 0 .065

As seen in Table 4.5, the groups differed on piostilstion knowledge on only

one variable. There was a significant effect efworked out modeling on post
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simulation knowledge acquisition concerning fafteacontrolling for the effect of pre
knowledge scores. F (1,43) = 6.91, MSe = .041,@12, partial eta squared=.139. That

is, knowledge of fall interventions was greatertfog treatment group than for the control

group.

Chapter Summary

This study utilized a quasi-experimental desigrhvaittonvenience sample of
senior baccalaureate nursing students, to exame®lowing research questions: is
self-reported cognitive load affected by worked matdeling and is knowledge
acquisition affected by worked out modeling. Neuasptions were found to be violated
concerning the ANOVA and ANCOVA data analysis. $ignificant differences were
found between the treatment and control groupseroiteg cognitive load. The area of
knowledge attainment related to fall managementfaasd to be significant with the

treatment group scoring correctly more often thendontrol group.
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CHAPTER FIVE: CONCLUSION

Introduction
The purpose of this study was to discover whetheiuse of worked out
modeling affects student knowledge acquisition seltireported cognitive load in a
nursing simulation. This study examined whethedetus offered a worked out modeling
video of simulation content pre-simulation, expece decreased extraneous cognitive

load, increased intrinsic and germane load, anegased learning in nursing simulation.

CLT has not been applied to nursing simulation esiteely. This study’s intent
was to answer the research questions concerningl&dge acquisition/performance and
cognitive load, but also to trial a cognitive laadvey tool that had been adapted to meet
the discipline of nursing simulation. Furthermaeyeral demographic features were
collected and analyzed in an effort to examineingrsimulation practice in the context
of CLT and direct further research related to ChThis area of nursing education. The
ultimate purpose of this study was to add to tiseigline of simulation education in
nursing and provide a framework for future reseamatxamining the role of cognitive

load and/or worked out modeling in simulation |éagnand design.

Research Questions

* Is knowledge acquisition affected by worked out elod)?

» Is self-reported cognitive load affected by worked modeling?



75

Knowledge Acquisition Findings and Interpretations

Post Knowledge Analysis

A focus of this research was to examine if theafdde worked out modeling
video prior to simulation participation enhancedkitedge related to the simulation
content. One knowledge/performance area had disigmi p value as well as a large
effect size. This content was that related to asking a patient fall, F (1,43) = 6.91, MSe
=.041, p = .012, partial eta squared=.139. Irsthrilation, one of the patients had mild
dementia with delirium and is on a bed alarm. Enworked out modeling video this
scene provided a model of the Registered Nursenelspg to the fall as well as a post
fall debriefing with the unlicensed assistive parsal. The results suggest that this
particular component of the worked out modelingeaidvas effective in enhancing
student learning and knowledge development relatgatient falls compared to the

control group.

This supports what is known about worked out exaspbncerning schema
development based upon problem situations. Theuserked out examples to enhance
problem schema development ideally shows the leaxmicitly what information or
events the learner should focus upon in the sdnaiResearch has shown that schema
focused worked out examples enhance studentsyabildategorize problems and
identify appropriate schema (Yan & Lavigne, 208ihce this particular vignette was
solely focused on post fall assessment and intéores) a schema related to this issue

was easily identified and evidenced by post knogéetdst performance.
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Pre and Post Knowledge Overall Comparisons

A paired-samples t-test was conducted to comparami post knowledge scores.
When examining pre and post knowledge scores invtkeall student group there were
several areas of significance found. There wagrifgiant difference in the scores for
symptoms of a small bowel obstruction t (45)=334.,002. The use of SBAR (situation,
background, assessment, and recommendations)yt 2483, p=.019, and assessment t
(45)= 2.43, p=.019. This is useful data whennapting to identify whether the use of
simulation does indeed increase performance andlkdge in important clinical skills

and supports simulation research (Alinier, Huntrdeo, & Harwood, 2006).

Furthermore, this data quantitatively supportsube of simulation as a learning
technology in nursing. The pre and post knowledgeey design such as used in this
study can be replicated by faculty in other nurginggrams to investigate whether their
specific simulation design is indeed meeting sttidkarning needs and evidence based
teaching practices in nursing education, as wellastifying areas of improvement

(Josephsen, 2013).

In this simulation, we can see that it is effeciiveseveral of its objectives but
likely could use revision concerning content redai® medication use, delegation,
prioritization, time management, and care of thiepawith delirium. It is also
interesting to note that both the treatment androbgroups had a lower group mean
score concerning the areas of medication use divdudepost simulation. There may be
several reasons for this finding. This particulamngation is of a multi-patient simulation
with six distinct objectives, two of which have twomore sub-objectives. Not only is

this a large amount of knowledge and skills thelstu is to attain and perform in one
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simulation, these discrete behavioral objectivesalodo justice to the disciplinary
knowledge desired. When considering the disciphieursing it is difficult to express
overall judgment, decision-making, and professideatiership skills desired in an
objective as they represent a “body of knowledg W& own logical structure and

form...” (Scott, 2008, p.33).

Although it is proposed that this type of disciplig knowledge is gained best in
an active learning environment such as simulatendifficulty is that the learner may
gain a misguided or inaccurate view of the leardagired in such an environment
(Scott, 2008). This may occur because of pooruestvnal design or because the student
somehow is overwhelmed or does not pay attentidhedearning opportunity. When
applying CLT to these results is would appear thatsimulation participants may have
been overwhelmed with cognitive load due to thérucsional design of the simulation or

the content somehow being lost through excessitrareous load.

When considering the application of the workedrmotleling intervention it is
clear that these higher order objectives were heotonsly interpreted by the learner via
the video shown. This does support what is knowsuathe worked out example in
CLT. The worked out example works best with noveaners in the initial stages of
knowledge and skill attainment concerning a concCEpé novice learner in this case
would be focused on specific problem solving inégmions or techniques for a specific
situation rather than focusing on content aredeerahan focusing on abstract

disciplinary principles such as clinical judgmetsss et al., 2010).
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Post Knowledge Hypothesis

The ANCOVA is statistically significant concernitige concepts and skills
surrounding a patient fall F (1,43) = 6.91, MS®41, p = .012, partial eta squared=
.139, the effect size is large, suggesting thatréement accounts for almost 14% of the
variance in post knowledge scores related to taitent. The means and standard
deviations of the rating of the fall post knowledgmtent were as follows for the
treatment and control group respectively M=. 76.80 M=1 SD=0. These results
suggest that the worked out modeling video did reapesitive effect on post knowledge
attained concerning patient falls. Since there ardg one knowledge area found to be
significant the results should be interpreted walhtion. Therefore the null hypothesis is
rejected and the alternative hypothesis is acceptdfor the content area concerning
the use of the worked out modeling and post knogdgaerformance indicators related to

patient falls.

Limitations of Post Knowledge Analysis

The largest limitation of the post knowledge anialysterpretations is the lack of
scalable measures. Due to time constraints, onlgtestions were used on the pre and
post knowledge survey. These questions specifiealtiressed objectives of the
simulation and had one question per knowledge/obatea. Because of the higher order
thinking required for each question, due to thesctiyes of the simulation, 1 minute was
allowed for each multiple choice question (BillingdHalstead, 2005). Therefore, the
post knowledge survey was limited to 10 questionset completed post simulation in the
time frame allowed. Additionally, since the knodge survey was specific to this

simulation it cannot be generalized to other simmoe, although the survey design and
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implementation format can be used as a framewaorktfeer nursing simulation
researchers to examine learning efficacy of indigicsimulations. Lastly, although
every effort was made for each faculty facilitatfollow the same process and
debriefing style, individual facilitator differenseould have affected the knowledge

survey results.

Application and Recommendations of Pre and Postfadne Analysis

Pre and post knowledge analysis concerning sinaulatntent is a valuable
exercise, and one that ideally should be integriaiedsimulation construction and
implementation best practices. Nursing simulatise will likely increase and grow to
encompass many other aspects of the nursing stud@mital experience. This being the
case, it is imperative that simulation educatoesexgdence based practice in the
methodology of simulation, but also in the evaloatf the simulation intervention

meeting the designated learning objectives (Chirkr&mer, 2004).

Therefore, this investigator recommends that aieersf a pre and post
knowledge survey related to simulation content l@adhing objectives be administered
and evaluated for all simulations being utilizedabgchool of nursing. Only with
guantitative support for the efficacy of the sintida being used can the tenants of
evidence-based practice be followed and the rigbmairsing simulation increase. In
turn, quantitative support for the use of simulatio nursing education can promote the
use of resources for further development of thaikition agenda as well as faculty
development and addressing the theory practicefiap found in nursing education

(Melnyk & Fineout-Overholt, 2005).
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Lastly, a significant effect was found in the aoédall interventions related to the
treatment intervention. Although this was the ositynificant effect found related to
knowledge attainment, it does point to the needudher research concerning the use of
worked out modeling; especially for very focusedsmyg interventions such as fall
assessment and the professional nurse’s role. Miuttie worked out modeling video
used for this study had higher order interventisunsh as prioritization and symptom
management, which rely on advanced schemas foratecdmplementation. It is likely
that the knowledge domains in which a significdfea was not found contained an
overwhelming amount of information, or novel infation to the student, so that the
worked out modeling video shown one time was nough of an intervention to

facilitate long term schema development.

This outcome is supported by research that hagifgeinthat video role modeling
studies that have had positive outcomes relatbéet@vioral objectives such as
prioritization have provided a video with at leddtminutes of length, the ability for the
study participants to view the video repeatedly inttheir own time, and the video being
paired with distinct instruction (Anderson, LeFlp&eAnderson, 2013, p. e345). This
particular worked out modeling video was limitedl® minutes in length to cover a
multitude of objectives, the students were onlywahthe video one time in a group
setting, and the instructions for outcomes in theukation were limited to describing the

objectives of the simulation.

In addition, this is the first multi-patient simtitan that the students were exposed
to, so this may have affected the amount of cogmitbad experienced. Yet, the fall

response vignette was very specific in protocol iatervention related to fall
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management so that the student left with a schiaatacan be applied to his/her nursing
practice. This does support what is known about®h& worked out example
intervention in which explicit instructional guidea provides a substitute schema in the
initial stages of learning (Plass et al., 2010)eEwith the positive result related to fall
management these results require further researa$certain whether knowledge is

retained long term and applied to the nursing pradetting.

Cognitive Load Findings and Interpretations

Cognitive Load Analysis

No significant differences were found between tkatment and control groups
concerning cognitive load. Although, when lookingreans between the groups there is
the suggestion that the treatment group experiemaed intrinsic and germane load than
the control group, and the control group appeatate@ experienced slightly more
extraneous load. Please refer to Table 4.2 fariBpeneans, standard deviations, and
confidence intervals. The simulation educator deast to increase intrinsic and
germane load and decrease extraneous load. Tiests iuggest that further research is

warranted concerning the use of worked out modelimgjits effect on cognitive load.

Cognitive Load Hypothesis

From Table 4.2 and 4.3 we see that there is nistitat significance concerning
intrinsic, extraneous, or germane load. Therefoeenull hypothesis is accepted and the
alternative hypothesis is rejected concerning seaf the worked out modeling and

cognitive load.
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Additional Cognitive Load Analysis

Since limited research is available concerning @¢ognload and nursing
simulation other factors were examined for intecestcerning current simulation best

practices and directions for future research.

Cognitive Load and Pre Reading.

Other factors of interest related to cognitive l@ad simulation included the pre
reading assignment. The use of a preparatory gcpvior to simulation is recommended
for simulation best practices and students oftgnest such an activity so they can
prepare for the simulation (Ganley & Linnard-Palng&12). Use of a preparatory
activity is standard practice at the institutiorwihich this research was conducted.
Therefore students were asked if they completegrieeading assignment prior to the
simulation. The results show that students whoreglbrted positively that they did
complete the pre-reading activity experienced gregérmane load, which is desired for
schema development. F (1, 59)= 5.97, p=. 018,ga&ta squared= .095, MSe= 1.07. See

Table 5.1.
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Table 5.1
Comparison of Pre Reading and Non Pre Reading &3 ¢Mp= 55 Pre Reading N=5
Non Pre Reading)

Load Type F Df P value Partial Eta | MSe
Squared

Intrinsic Load .388 1,59 .538 .007 .816

(Questions 1-3 and

12)

Extraneous 1.667 1,58 .202 .202 752

(Questions 4-6 and

13)

Germane 5.967 1,59 .018 .095 1.07

(Questions 7-10

and 14)

These results indicate that the completion of tteereading assignment does
enhance the student’s learning potential concergamghane load and schema
construction and processing. When consideringthieagoal of simulation in nursing is
the ability for the student to transfer learningtber patient care situations germane load
is a necessary component of the instructional de$ttass et al., 2010). The analysis of
these data indicate that use of a pre readingpog@aratory activity prior to simulation
participation increases germane load which contetbto schema construction and

knowledge transferability.

Simulation Role and Cognitive Load.

Another area of interest in nursing simulationhis tliscussion concerning
whether a student that actively participates insineulation has a better learning
experience than the student who is in the obseoler This has been an ongoing debate

in nursing simulation, as it is difficult to havk students participate in the simulation in
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the active participant role due to the number oflehts and resources available. In this
particular situation out of the seven to eight stud in each simulation group four
participated, and the remaining three or four olesgtthe simulation. The results indicate
that there is not a significant difference betwstrdents who are active participants and
students who are observers of the simulation imitivg load experienced. Overall, these
results do support research in nursing simulatiiicating that there is not a significant
difference in learning related to the observerantipipant roles (Hober & Bonnel, 2014;

Jeffries & Rizzolo, 2006). See Table 5.2 below.

Table 5.2
Comparison of Observer vs. Participant on Cognitiead (N = 35 Observer N=25
Participant)

Load Type F Df P value Partial Eta | MSe
Squared

Intrinsic Load 217 1,59 .643 .004 .816

(Questions 1-3 and

12)

Extraneous .058 1,59 .811 .001 .752

(Questions 4-6 and

13)

Germane .025 1,59 .875 .000 1.07

(Questions 7-10

and 14)

Limitations of Cognitive Load Analysis

The amount of cognitive load students experiengaunsing simulation has not
been adequately researched. Therefore, the pugbdisis study was to ascertain
whether the use of worked out modeling significaaffected the amount and types of

cognitive load that nursing students experiencerddeer, this study was a pilot of the
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cognitive load measurement tool adapted from Ldpgtral. (2013). When reviewing the
reliability scores concerning the cognitive loadasierement tool it did have adequate
reliability in the areas of intrinsic and germanad, as well as overall cognitive load
(Chronbach’s Alpha .775, .841, and .736 respegtjvdhe area that did not fall into
adequate to strong reliability was that of extrarseload. This suggests that the cognitive

load measurement tool could be revised in ordacturately measure extraneous load.

This result may be due to a variety of factorsrhost likely due to question
wording related to extraneous load (Leppink et28113). The specific questions
addressing extraneous load were focused on theepbotlearning and instructions
and/or explanations. In simulation the instructiand explanations are limited to pre
briefing and debriefing, it may have been more appate to use more specific
simulation descriptors such as the pre briefing @efatiefing or simulation set up. The
lack of specificity may have led students on aadéht path in interpretation of ease or
difficulty of learning in the simulation settinghis is a limitation on the interpretation
and analysis of the cognitive load measures, aamxbus load scores provided may not
be an accurate reflection of this type of cognitoed due to the inadequate reliability

(LoBiondo-Wood & Haber, 2006).

An additional limitation of the analysis concerhg pre simulation activity. The
number of students who self-reported they did notmlete the pre reading compared to
the number of students who self-reported they didmete the pre reading was quite
different (N=5, N=55 respectively). This warranisther research utilizing a treatment
and control group and the use of a pre simulatssigament as the intervention related

to cognitive load experienced.
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Summary and Conclusions

This quasi-experimental quantitative exploratonydgtinvestigated the amount
and types of cognitive load and knowledge acquoisitienior level nursing students
experience in a single nursing simulation. Thetagcal framework utilized to design
the study and the survey tools was that of CLTsTheory proposes that
knowledge/learning is linked to the amount and typeognitive load a student
experiences. Cognitive load is believed to be maddxy appropriate instructional design
that promotes germane and intrinsic load and deeseextraneous cognitive load. The
literature reviewed identified a gap in knowledgtated to cognitive load and nursing

simulation.

According to the data analysis there was suggestiigence that the worked out
modeling intervention did affect knowledge acquisitconcerning patient fall
management. The data analysis was less cleanvdsetber there was a difference in
cognitive load in the treatment versus the corgroup. Therefore, the alternative
hypothesis was accepted concerning knowledge ateaihand the null hypothesis was

accepted concerning the interventions affect omitivg load.

Additional analysis of common nursing simulatioagiices of prereading and
participant versus observer role supported cusientilation best practices in the context
of CLT. Data analysis indicated that the use ofearpading or preparatory activity prior
to simulation participation increases germane leddch contributes to schema
construction and knowledge transferability. Datalgsis also supported current research
in nursing simulation indicating there is not arsfigant difference in learning related to

observer or participant status.
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This is a single study in one school of nursingjzitig pilot survey tools. The
results of this study are not generalizable tddahger population of nursing students. The
study does provide a framework for additional rese@oncerning the types and amounts
of cognitive load nursing students experiencenmuition as well as the efficacy of the
simulation learning intervention. Specifically, agoitive load survey was adapted to

meet the needs of nursing simulation and was showe reliable as a measurement tool.

Areas for future research are vast concerning Gid'abviously include
continued research concerning the cognitive loadesttool and its reliability across a
variety of nursing schools, student levels, an@s$ypf simulation. In addition, further
research is warranted concerning the use of waskiédnodeling best practices, such as
how many times is it needed to affect cognitivedlaad knowledge attainment, what
format (video, live, etc.) has the best resultsl e best way to present the worked out
modeling (e.g. a single scene, multiple scenes), éicthis study the worked out
modeling video was shown to be effective in theaarefall management, but research is
needed to ascertain if the video could have bear eftective in knowledge attainment
if the format, length, or other factors were diffiet, such as use in a one patient versus a

multiple patient scenario.

The area of cognitive load has ample room foraegein nursing simulation as
well. Although the results in this study were nigingficant in the area of cognitive load
measurement between the treatment and control grthgre is little information
concerning the amount and type of cognitive loaging students experience in
simulation and this study showed that studentsnaleed experiencing cognitive load in

simulation. This study identified that there aiféedences in cognitive load related to
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some standard simulation practices such as amrdation assignment. Further research
is needed to ascertain how best to design and mgriesimulations in order to maximize
germane and intrinsic load and minimize extrandoad so that the student has an
effective learning experience that provides foresoh development, which can

ultimately be used in their future nursing practice

Chapter five concludes this research study. Thairfgs support continued
awareness and evaluation of cognitive load and lethye attainment in nursing
simulation. Recommendations for the discipline wmfsing include integration of CLT
concepts into simulation design and implementatise, of pre and post knowledge
tests/surveys to ascertain effectiveness of thalaiion meeting identified learning
objectives, continued use of a pre simulation assgnt to enhance germane load, and
the use of worked out modeling in some form priosimulation with novel content.

With the growth in the use of simulation as an adjfive or replacement for student
clinical experiences further research is neededexmng effective simulation design and
implementation as well as the student learning egpee and the effect cognitive load

may have on this experience.
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Two Patient Decision Making and Delegation Simulatin
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Last Review Date: 9/2014

Scenario Namefwo Patient Decision Making and Delegation

Author: Ann Butt Concept(s): Decision making &

Content Expert Reviewer: Becky Bunderson delegation

Disease(s): Bowel obstruction,
Learner Group: Nursing dementia

Course Number(s): N427

Main Focus/Desired Learner Take Aways

1 | Decision making

2 | Delegation

3 | Communication with physician and family

4

Scenario Synopsis

This is a two patient scenario that involves oriepaneeding an NGT insertion and IV restart (B
cath got dislodged) while the other patient experés a fall and needs assessment and assistance.

Facilitator Information

Objectives
1 | Clinical v ldentify/recognize the signs and symptoms of a balustruction.
Reasoning &

AN

Critical Inquiry Identify/recognize the signs and symptoms of dedutyoln.

v" Form a plan based on pertinent information.

2 | Communication v" Communicate effectively using SBAR.

3 | Experiential v' Perform appropriate assessments and initiate mycsire as needed.
Learning

4 | Global
Worldview

5 | Professionalism v' Appropriately organize, prioritize and delegateectar two clients.

& Leadership

Learner Roles and Staging

Role Timing
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Primary Care Nurse

Receive report and proceed caith

Charge Nurse

At the nurse’s station available tp be requested.

RN - float

At the nurse’s station available to halprequested.

Confederate Roles and Scripting

Role Tone Timing Lines/Comments

None

Imbedded Challenges

1 | None

Notes for Facilitators

*May need to remind students how to use the phorealtdamily and physician as needed.
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Learner Information — Patient #1

Patient Name: Mark Allergies: NKA Weight: 140
Lopez Code Status: Full Height: 5’ 8”
Age: 35

Major Support: Girlfriend
Gender: M

Diagnosis: Nausea/vomiting

History of Present lliness: Abdominal bloatingstéintion, diffuse abdominal pain with diarrhe
off and on

Past Medical History/Surgical History: Currentldhbod immunizations, No surgeries

Current Medications: None

Significant Lab Values/Diagnostics: CBC, Chem 8ord-lat plate of abdomen

Social History: 1-2 beers 3 times a week, Non-smoke

Learner Information — Patient #2

Patient Name: Pat GibsarAllergies: NKA Weight: 160
Age: 75 Code Status: DNR Height: 5’ 7”
Major Support: Son

Diagnosis: Dehydration/confusion

History of Present lliness: Increasing dehydratwar past two weeks, decreased urine outpl
Alzheimer’s Disease diagnosed approximately twas/ego.

Past Medical History/Surgical History: Heart artinytia x 3 years, Chickenpox 1939, Mumps
1942

Current Medications: Lanoxin .25mg po daily
Tylenol 650mg po g4 hours prn pain or temperatueatgr than 38.5 C

Significant Lab Values/Diagnostics: CBC, UA, Ch&areen, EKG

Social History: Drinks an occasional glass of wi@Qeit smoking 20 years ago. Widowed

—
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Facilitator Report to Primary Learner(s) to Start Scenario

Mark Lopez is a 35-year-old patient of Dr. Martivat was just transferred to the floor from the
ED at change of shift—I have not yet had a chaocetiew his orders. He was admitted for

nausea and vomiting along with mild belly pain.isla full code with no known drug allergies.
Pt is alert and oriented, seems to be fairly hgadtherwise. Apparently, the last formed BM th

patient can recall was around 5 or 6 days ago thbegeports some mild diarrhea. He has had

no appetite for the last couple of days and finadlyne to the ED to get it checked out after

vomiting several times. He has D5LR running at 125our and has been admitted for a rule-out

bowel obstruction. VS are stable on room air.

Pat Gibson is an elderly patient of Dr. Martin’slwmild dementia, admitted a couple days agp

for dehydration and acute confusion. Pt is a DN& lzes no known drug allergies. Pt is alert a
oriented to person but inconsistently orientedléz@ and time, has been pleasant and cooper

but is a high fall risk and needs to have the Badraon at all times. Pt has D5 NS with 20 meg
KCL running at 75 ml/hr, site looks good. Lungs elesar, heart rate and rhythm are regular and

skin turgor has improved. Pt is continent of boauadl bladder, needs standby assist to get to
bathroom and is on strict | & O; regular diet beeds some encouragement to eat and drink.
Patient slept ok last night but when awake, rimgsdall bell and needs frequent reminders no
try to get out of bed. VS have been stable on raom

Pre Simulation Learner Prep

Learning 1. Identify/recognize the signs and symptoms of a b@lvstruction.

Outcomes/Objectives 2. ldentify/recognize the signs and symptoms of dedtyain.

3. Appropriately organize, prioritize and delegatesdar two
clients.

4. Communicate effectively using SBAR.

5. Perform appropriate assessments and initiate rgicsire as
needed.

Readings (Hendrich, A. (2007). When a fall occu/sIN 10711), see nursing
center website below)

Review med-surg textbook regarding dehydration

Websites http://www.drugs.com/health-guide/bowel-obstructiaml

http://www.nursingcenter.com/Inc/pdfjournal? AID=728B&an=0000044
6-200711000-00030&Journal_ID=&lssue_ID=

nd
ative

to
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Sim Tech Staging Information — Patient #1, Mark Loz

Manikin/Standardized Patient

Manikin/Standardized
Patient Type: manikin

Gender: Male

Clothing: Hospital gown

Position:
In bed

infusing into vein.

Moulage: Make IV look as though pulled out and roav

Setup Ready for Learner Use
Environment Hospital bed
Safety ID band

Hospital Equipment

VS monitor (off until
taken by nurse)

BP cuff, pulse ox, thermometer,
stethoscope, pen light, nurse serve
supplies

On CS cart for NG insertion:

NG insertion caddy (NG tube, 60cq
cath tip syringe, Tape)

Wall suction with Intermittent
regulator

D5LR on pump/pole
w/drain bag at 125

cc/hr but saline lock
has been pulled out
so IV is no good and

needs to be restarted.

On CS cart for 1V start:
1000cc D5 LR @ 125 cc/hr
Primary IV set

IV start caddy

=
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Fluid can be pumping Drain connected to IV arm

out onto manikin arm
and bed. (blue pad
under sheets to catch
fluid)

Medications None None
Labs/Xray
Chart Records MD orders Nursing flow sheet on chart

Other

CS cart stocked
Glass w/straw for NGT insertion

Phone to call family and physician
may need to remind students how
use.

fo
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Sim Tech Staging Information — Patient #2, Pat Gilsn

Manikin/Standardized Patient

Manikin/Standardized
Patient Type: SP

Gender: Gender of the § Clothing: Hospital gown

Position:

In bed, side rails down on

one side

Moulage: depending on age of SP, may need glagges/

Setup Ready for Learner Use
Environment Hospital bed Bed alarm will need to sound when S
No Monitor gets out of bed.

Bed alarm for fall

Safety

ID band
DNR on chart

Hospital Equipment

Temp index card -
98.6

BP cuff, pulse ox\Working),
thermometer, stethoscope, pen light,

nurse server supplies

\ D5 NS with 20 meq

KCL at 75 ml/hr on

pump with drain bag
Medications None None

P
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Labs/Xray
Chart Records MD orders Nursing flow sheet on chart
MAR — meds charted Phone to call family and physician —
as given may need to remind students how to
use.
Other Depending on age of| CS cart stocked
SP, may need
glasses/wig

Sample incident report for use in
debriefing

Mic & speaker to
prompt SP
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Physician Orders

PATIENT'S NAME: Mark Lopez

ALLERGIES: NKDA

Date Time | Order Signature

Today's|
Date \wng Diagnosis: Nausea/vomiting,

rufe.out bowel obstruction

Vital Signs: Q 4 hours

Diet: NPO

Activity: Up as tolerated

Diagnostic Tests: Flat plate of the
abdomen

CBC, Chem Screen, U

Medications: None
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IV Therapy: D5 LR @ 125 cc/hr

Treatments: NG tube to low intermitte
suction as soon as possible once
admitted to the floor.

Nt

Dr. Martin MD




Physician Orders

PATIENT'S NAME: Pat Gibson

ALLERGIES: NKDA
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Date

Time

Order

Signature

Today's|
Date

dmitting Diagnosis: Dehydration,
Alzheimer’s Disease

Vital Signs: Q 4 hours

Diet: Regular

Activity: Up with assistance

Diagnostic Tests: Cli\c, Chem Screer
UA

—]

Medications: Lanoxin .25mg po daily,

Tylenol 650 mg g4 hours po prn pain
temp greater than 38.5 C

or
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IV Therapy: D5 NS with 20 meq KCL
at 75 ml/hr

Treatments:

Dr. Martin MD
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Sim Tech Scenario Progression Information — Patiest#1 & #2

Manikin Actions Desired Learner Actions Prompts
0-5 Minutes Patient #1.:
HR: 90 R 16 Assessing patient. Gathering supplies|for

BP: 120/80 Temp: 37.1C

SPO2: 98

Auscultation Sounds

Lungs: Normal

Heart: Normal

Bowel: Absent

Manikin Vocals

Mental Status: Normal

Vocal Examples: Patient #1 -
“I don't feel good, my
stomach hurts, | have been
vomiting. Something is wron
with my IV. What are you
putting in my nose?”

Other: Patient #2 (SP) —
fidgeting in bed, playing with
call button

NGT insertion

5-10 Minutes

HR: R:
BP: Temp:
SPO2:

Auscultation Sounds

Lungs:

Patient #1.:
Properly inserting NG tube
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Heart:

Bowel:

Manikin Vocals

Mental Status:

Vocal Examples: Patient #1 -
“I don't like this tube, it
hurts?”

Other: Patient #2 — Begins tg
crawl! out of bed, falls to floor
mumbling/moaning

Patient #2

Bed alarms sounds 4
SP falls to floor

10-15 Minutes

Patient #1:

Gets assistance from another nurse to
continue care with patient #1. Turns on

call light or calls charge nurse.

HR: R:
BP: Temp:
SPO2:

Auscultation Sounds

Patient #2:

Lungs:

U)

Assess the client condition including V¢

Heart:

gets the patient back into bed with
assistance from other nurses. Calls the
doctor.

D

Bowel:

Manikin Vocals

Vocal Examples: Patient #1 -
“I'm concerned about the
noise next door. What is
happening?”

Other: Patient #2 — Moaning
on floor, gets back in bed wit
assistance.
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Guided Reflection Debriefing Guide

Outcomes/Performance
Measures/Objectives

Debriefing Prompt

Opening

Initial group discussion/facilitation

v" How do you think things
went?

v/ Can someone give me a
quick summary of the
scenario?

v" What did you see?

v" How was that?

Clinical Reasoning
& Critical Inquiry

v Identify/recognize the signs and
symptoms of a bowel obstruction.

v Identify/recognize the signs and
symptoms of dehydration.

v' Appropriately organize, prioritize
and delegate care for two clients.

v' Tell me about the
priorities of your patient care

P

v" What are the signs and
symptoms of a bowel
obstruction?

v" What are the signs and
symptoms of dehydration?

Communication

v" Communicate effectively using
SBAR.

v" How do you communicats
effectively using SBAR?

v" How do you communicats
effectively with team
members?

v" How do you provide
therapeutic communication
with clients and family
members?

Experiential
Learning

v' Perform appropriate assessments 3
initiate nursing care as needed.

ind

v" What is the correct
technique for the insertion of
NG tube?

v" How do you obtain an
assessment of client after a
fall?

Global Worldview
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Professionalism &

Leadership

Closing Wrap up group discussion v" What would you do
differently next time?
v" What are some things
from this experience that will
stick with you?
v" Any additional questions?

Role Cards

Role Cues

Primary Nurse

v" Receive report and begin patient care
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Role

Cues

Charge Nurse

v’ Sit at the nurse’s station until needed by primramse.

Role

Cues

RN — Float

v Sit at the nurse’s station until needed by primamnse.




MEDICATION ADMINISTRATION RECORD

Patient’s Name: Mark Lopez

Date: Today’s Date
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SCHEDULED MEDICATIONS

MEDICATION 2400-0559 0600-1159 1200-1759 1800-2359
NON-SCHEDULED MEDICATIONS

MEDICATION 2400-0559 0600-1159 1200-1759 1800-2359
SIGNATURE INITIALS




MEDICATION ADMINISTRATION RECORD

Patient’'s Name: Pat Gibson

Date: Today’s Date
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SCHEDULED MEDICATIONS

MEDICATION 2400-0559 0600-1159 1200-1759 1800-2359
Lanoxin .25mg po daily 0800 BKB

NON-SCHEDULED MEDICATIONS

MEDICATION 2400-0559 0600-1159 1200-1759 1800-2359
Tylenol 650 mg g4 hours po prn pain o

temp greater than 38.5 C

SIGNATURE INITIALS

Becky K. Barnes BKB
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Standardized Patient Role

Patient: Pat Gibson

In this simulation experience the SP will be pojitng a patient that is
experiencing signs of Alzheimer's (confused) argldné&ll from their hospital bed. You
will be provided with a script and some backgrourfdrmation about the patient prior to
the simulation. No prior rehearsal is requireduYway be asked to wear a wig/glasses to
appear as though you are an elderly patient. Rutlpbe provided if needed. You will

be asked to wear a hospital gown. Please weatsdleggings and a t-shirt to the

session.

Patient #2

Patient Name: Pat Gibson Allergies: NKDA Weight: 160 Ibs.
Age: 75 Code Status: Full code | Height: 57"
Gender: SP dependent | Race: Caucasian Major Support: Son

Diagnosis: Dehydration/confusion
Dehydration x 3 weeks
Alzheimer’s Disease diagnosed approximately twas/ego.

Past Medical History/Surgical History:
Heart arrhythmia x 3 years, Chickenpox 1939, Mudp42

Social History: Drinks an occasional glass of wjiguit smoking 20 years ago.,
Widow/widower

Ideas for questions/conversation with the studsrapgropriate:

You are 75 years old and experiencing some confus¥u are in the hospital becaus
you are dehydrated. You are in your bed fidgetitogt,glaying with the call bell,
etc.....After the scenario has started and a few tegibave passed, you are going to
move from the bed to floor as if you have fallenl &egin moaning. When the nurses

11
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come to your assistance you can let them help geold mto bed.

“I don’t know what happened. | just fell on thedt.”
“I needed to go to the bathroom.”

“I am so confused.”

“I don’t know what to do.”

You may be asked to wear a wig/glasses to appdhpagh you are an elderly
patient. Props will be provided if needed. Youl e asked to wear a hospital
gown. Please wear shorts/leggings and a t-shihg@ession.




Nursing Flow Sheet

Patient’s Name: Lopez, Mark

Date: Today’s Date
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TIME

BLOOD
PRESSURE

PULSE

RESP RATE

VITAL SIGNS

TEMP

SCORE

LOCATION

CHARACTER

PAIN

OXYGEN

OXIMETER

RESF

DIET / %
EATEN

N UTR

SUPP FEEDING

PO

v

INTAKE

URINE

DRAINS

OUTPUT

PROBLEM / EVENT DOCUMENTATION
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DATE/
TIME

SIGNATURE




Nursing Flow Sheet

Patient's Name: Gibson, Pat

Date: Today’s Date
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TIME

BLOOD
PRESSURE

PULSE

RESP RATE

VITAL SIGNS

TEMP

SCORE

LOCATION

CHARACTER

PAIN

OXYGEN

OXIMETER
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EATEN
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v
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OUTPUT

PROBLEM / EVENT DOCUMENTATION




125

DATE/
TIME

SIGNATURE
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APPENDIX B

Learner Preparation
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N427: Two Patient Decision Making and Delegation

Learner Information — Patient #1

Patient Name: Mark Lopez| Allergies: NKA Weight: 140
Age: 35 Code Status: Full Height: 5’ 8”
Gender: M Major Support: Girlfriend

Diagnosis: Nausea/vomiting

History of Present lliness: Abdominal bloatingsténtion, diffuse abdominal pain with diarrhe
off and on

pa

Past Medical History/Surgical History: Currentldhood immunizations, No surgeries

Current Medications: None

Significant Lab Values/Diagnostics: CBC, Chem 8ore-lat plate of abdomen

Social History: 1-2 beers 3 times a week, Nondgno

Learner Information — Patient #2

Patient Name: Pat Gibson | Allergies: NKA Weight: 160
Age: 75 Code Status: DNR Height: 5’ 7~
Major Support: Son

Diagnosis: Dehydration/confusion

History of Present lliness: Increasing dehydratwar past two weeks, decreased urine outp
Alzheimer’s Disease diagnosed approximately twas/aego.

Past Medical History/Surgical History: Heart athimia x 3 years, Chickenpox 1939, Mump
1942

Uy

Current Medications: Lanoxin .25mg po daily
Tylenol 650mg po g4 hours prn pain or temperatueatgr than 38.5 C

Significant Lab Values/Diagnostics: CBC, UA, Ch&areen, EKG

Social History: Drinks an occasional glass of wi@Qeit smoking 20 years ago. Widowed
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Facilitator Report to Primary Learner(s) to Start Scenario

Mark Lopez is a 35-year-old patient of Dr. Martivat was just transferred to the floor from th
ED at change of shift—I have not yet had a chaocetiew his orders. He was admitted for

nausea and vomiting along with mild belly pain.isla full code with no known drug allergies,
Pt is alert and oriented, seems to be fairly hgadtherwise. Apparently, the last formed BM the
patient can recall was around 5 or 6 days ago thbegeports some mild diarrhea. He has had

no appetite for the last couple of days and finadlyne to the ED to get it checked out after
vomiting several times. He has D5LR running at 12bour and has been admitted for a rule-
out bowel obstruction. VS are stable on room air.

Pat Gibson is an elderly patient of Dr. Martin’slwmild dementia, admitted a couple days ago

D

for dehydration and acute confusion. Pt is a DN& fzes no known drug allergies. Pt is alert and

oriented to person but inconsistently orientedléz® and time, has been pleasant and

cooperative but is a high fall risk and needs teetthe bed alarm on at all times. Pt has D5 N
with 20 meq KCL running at 75 ml/hr, site looks gotungs are clear, heart rate and rhythm
are regular and skin turgor has improved. Pt igicent of bowel and bladder, needs standby

S

assist to get to bathroom and is on strict | & €yular diet but needs some encouragement to eat

and drink. Patient slept ok last night but whenleayaings the call bell and needs frequent
reminders not to try to get out of bed. VS havenbsable on room air.

Pre Simulation Learner Prep

Learning 6. ldentify/recognize the signs and symptoms of a balstruction.

Outcomes/ 7. ldentify/recognize the signs and symptoms of dettyain.

Objectives 8. Appropriately organize, prioritize and delegatesdar two clients.
9. Communicate effectively using SBAR.

10. Perform appropriate assessments and initiate rgicsire as needed.

Readings | (Hendrich, A. (2007). When a fall occu/sIN 10711), see nursing center websit
below)

Review med-surg textbook regarding dehydration

Websites | http://www.drugs.com/health-guide/bowedtalction.html
http://www.nursingcenter.com/Inc/pdfjournal? AID=728B&an=00000446-

200711000-00030&Journal_ID=&Issue_ID=
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APPENDIX C

Institutional Review Board Approval
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RESEARCH AND ECONOMNIC DEVELOPMENT

Dste: Jsnusry 27, 2013
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From: Office of Research Compliance (ORC)
Subject:  SB-IRB Notification of Exemption - 187-5813-014
The Effect of Expert Modeling in Nursing Simulation on Cognitive Lood
The Boise State University ORC has reviewed your protocol application and has determined that your
research is exempt from further IRB review and supervision under 43 CFR £6.101(d).

Protocol Number: 187-5815-014
Approved: 1/26/2013 Applicstion Received: 1/19/2013
Review: Exempt
Category: 1.2

This exemption covers any research and data collected under your protocol as of the date of approval
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Annwusl renewslis are not required for exempt protocols. When the research project is completed,
please notify our office by submitting a Final Report. The exempt status expires when the research
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All forms are availabie on the ORC website at hitp.//z00 sU/D2FYTV

Please direct any questions or concerns to ORC st 426-3401 or humansubjects@doisestate edu.
Thank you and good luck with your research.

Office of Research Compliance

1910 University Drive Bolse, 1dahe B3TI5-113Y
Phose (203) 4203400 orcwboisestale edu
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APPENDIX D

Worked Out Modeling Video Outline, Scenes, and Clip.ink For Two Patient

Decision Making and Delegation Simulation
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Outline
Definition of worked out modeling guiding video ddepment: The modeling of

a skill or procedure by an expert nurse paired wéttbal and gestural description

of critical thinking processes and pathophysiolabamnnections to the content.

Theoretical basis of video: Cognitive load theoithvihe hypothesis that if
offered an worked out modeling video prior to siation participation the student will
experience less cognitive load thus increasing ingrknemory capacity which translates
into increased learning, which leads to enhancéiyabf the student to transfer
knowledge gained into the long term memory and mehdevelopment. The use of
worked out modeling will guide learner attentioresential aspects of the simulation
and assist in the allocation of working memory teses to learning and schema
development (Koning, Tabbers, Rikers, & Paas, 2007}he case of worked out
modeling the learner ideally will create higherdeschemas if the instructor provides
verbal explanation paired with gestures or actitmghis sense worked out modeling is
not just observing the action but observing theaawith a corresponding verbal
explanation so that features that cannot be idedtdirectly are verbally identified by

the expert (Cook, 2006).

Goals of the simulation include:
+¢+ Clinical Reasoning & Critical Inquiry
0 Recognize pathophysiological conditions presented

o Differentiate between pertinent information andraméous information
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o Prioritize care and develop a plan of care to irmaet

+« Communication
o Utilize SBAR appropriately with UAP, Dr., nurse gues, etc.
o Utilize effective patient report skills

o Utilize therapeutic and effective communicationhwiiatients and family

members
« Experiential Learning
0 Assess appropriately for pathophysiological coondgipresent
o Initiate appropriate nursing care for positive eatioutcomes
o Follow safety guidelines for safe patient care
+ Professionalism & Leadership
0 Appropriately delegate care as needed
o0 Advocate for patient care needs as needed
Roles of simulation include:
Primary Care Nurse: Receive report and proceedsaaites
UAP: Receives delegation and proceeds with carap@®priate
Doctor: Available via phone for orders as needed

Charge Nurse: Available via phone as needed



134

Simulation Overview:

RN comes on duty and receives a brief report comagrthe 4 patients assigned.
Two of the patients will be present for the viddee other two will be non-
existent but have cares that could be delegatdtett AP as needed. The RN

initiates questions as needed for an approprigietén order to care for patients

0 A vignette will also be taken to discuss what ti¢ iR thinking when
getting report and how they go about deciding vilnahportant to know
in report when on the receiving end. This vignetiiébe limited to just a

few sentences.

RN comes into the patient room to assess eitherpd¥lark Lopez or patient Pat
Gibson. The RN will verbalize why they are choosimg patient over the other

for first assessment. Their other two patients lgllstable with no needs.

o0 A vignette will also be taken to discuss how tmptize patient
assessment and what is appropriate to delegdte beginning of the

shift. The RN will make a point of checking ordeesefully for priorities.

When RN is assessing Mark Lopez it will becomerdeat the patient has a
dislodged IV and a non-functioning NG tube. For pleposes of this video we

will not have the RN actually replace these items.

o0 A vignette will be taken in which the RN will disssiwhat is important to
assess initially with a patient just coming up frtre ER and other

conditions presented with this patient. In additiib@ RN can discuss the
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rationale they used to assess these items andakgitor which they

would replace first, etc.

When the RN is assessing Pat Gibson the patiehb&rssessed for safety issues
and these will be reviewed with the patient. The\&Ndelegate appropriately to
the UAP to increase patient safety. Post fall thhebe a focus on patient

assessment and communication with the Dr. or chaugse as appropriate.

0 A vignette will be taken to discuss what is impatte consider in the
cares of a patient who is a high fall risk andrét®nale behind these

considerations.

Ultimately the worked out modeling video will prese@n example solution to the
situation paired with verbal rationale from the BN UAP. Additionally the RN
will discuss any difficulties with patient care exnced and discuss how they

would solve the issue.

The time limit for the video is 10 minutes, soatinettes will be a 15 to 30
second clip. The complete simulation will be tapetifor the purposes of this
video what will be presented will be focused tappaged with vignettes as

needed.

If time permits we will tape NG tube insertion teaue with the RN talking

describing what she is doing and rationale, as agethe IV insertion.

Worked Out Modeling Video Scenes

Scene One: Report
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Setting: Nurses Station
Off going Nurse: (we will not tape the whole repguist the last patient)

“Mark Lopez is a 35 year old patient of Dr. Martivat was transferred to the
floor from the ED at change of shift. | have notllEachance to review his orders. He was
admitted for N/V and abdominal pain. He is a fudtle NKA. He is alert and oriented
and seems healthy otherwise. He has had some ebaarid decreased appetite for the
last few days also. He has D5LR at 125ml/hr. arsldeeen admitted to rule out a SBO.
VS are stable on RA. So really | think they aregalbd to go. The patient in room one
just needs her am BG’s done, she is due to tratstée rehab floor later today, and
room two is to discharge after the Dr. roundsst gaw him down the hall. Room three is

on a bed alarm so just keep a listen. “

Expert Nurse: Ask questions concerning report, stémat may not have been
reviewed that you need information on (especiallywopez and Gibson, as students

need this modeled, they often don’t ask enoughtopney

Expert Nurse Vignette: Brief review of what is inmfant to know in report in

order to prioritize cares, organize day, and detegppropriately.

Scene Two: Organization of Day/Prioritization ofr€a
Setting: Nurses Station with UAP

Expert Nurse: Verbally describes how they are omyag their day and
prioritizing cares. Checks orders for prioritiescafes. Delegates cares to UAP using

SBAR or other appropriate communication techniques.
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UAP: Ask questions for further clarification if reked.

Vignette: Both Expert Nurse and UAP discuss whaesded when delegating

cares.

Scene Three: Focused Assessment of Mark Lopez
Setting: Lopez’s Room

Expert Nurse: (Talking aloud while doing assessmsergtudent can understand
rationale of focused initial assessment). Whenssasg Lopez it becomes clear that the
patient has a dislodged IV and a non-functioningthi®. The nurse will communicate
with the Dr. or Charge Nurse as needed. The nullsase the UAP to assist as

appropriate and verbalize rationale for this.

Vignette: Nurse will discuss what is important gs@ss initially with a patient
just coming to the floor from the ER or anothefloAlso the nurse will discuss how to
use resources to assist with other patient careswbnfronted with a patient who will

need dedicated time.

Scene Four: Focused Assessment of Pat Gibsonglbst f
Setting: Gibson’s Room

Expert Nurse: (Talking aloud while doing assessmsergtudent can understand
rationale of focused assessment). Nurse will perfafocused assessment. Nurse will

communicate with Dr. or charge nurse as appropusitegg SBAR.
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UAP: Will find patient down and follow protocol fer fall.

Vignette: Expert nurse will discuss what is impaottt consider in the cares of a

patient who is a high fall risk and the rationaéhind these considerations.

Scene Five: Insertion of NG tube procedure with UasBist if appropriate
Setting: Lopez’s Room

Expert Nurse: Will insert NG tube while talking abconcerning the procedure

and considerations.

UAP: Will assist as appropriate.

Scene Six: Insertion of IV procedure
Setting: Lopez’s Room

Expert Nurse: Will insert IV while talking aloud oerning the procedure and

considerations.

Scene Seven: Pathophysiology
Setting: Conference Room

Vignette: Expert nurse will discuss what is impaotte assess for in a SBO,
dehydration, Alzheimer’s, GLF. UAP will discuss wi&important when performing

cares in these patients.



139

Scene Eight: Assessment

Vignette: Expert nurse will discuss how to diffetiate between pertinent and

extraneous assessment information.

Scene Nine: Communication

Vignette: Expert nurse and UAP discuss technigoe®mmunicate effectively

with patients and in the workplace.

Sample Clip Link
https://drive.google.com/file/d/0B_46F7CpxwXIbFZySDLUhgMGM/view?usp
=sharing
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APPENDIX E

Cognitive Load Measurement Tool
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Hello, my name is Jayne Josephsen, MS, RN, CHPa&m & faculty member at
Boise State University. | am conducting a redeatady about the simulations
developed and implemented in your Nursing 427 aatshe beginning of Spring 2015
semester. You are being given a survey relatégeteontent of these
simulations/cognitive load. The survey should takeut 10 minutes to complete. The
survey is completely voluntary, anonymous, andritasnpact on your grade in the 427
course. Your feedback is greatly appreciated, aglibe utilized to improve the

simulations and activities for future students.

If you have questions about your rights as a rebgaarticipant, you may contact
the Boise State University Institutional Review Bb8RB), which is concerned with the
protection of volunteers in research projects. Y@y reach the board office between
8:00 AM and 5:00 PM, Monday through Friday, by icel(208) 426-540Dr by

writing:humansubjects@boisestate.edu

By continuing with this survey, | affirm my consentto participant and |

acknowledge that | am 18 years of age or older.
Thank you for your help.
Jayne Josephsen, MS, RN, CHPN
School of Nursing
Boise State University
(208) 426-5473

Second Degree Status: yes___ no
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Gender: male female

Age Range: 20-25__ 26-30__ 31-35 36-40 Qyer

Role in Simulation: Observer Nurse Both

Time of Simulation: AM PM

Please respond to each of the questions on tlenvoly scale (0 meaningpt at

all the caseand 10 meaningompletely the caje
012345678910

9. The topic/topics covered in the simulation was/wexgy complex.

10.The simulation covered pathophysiology that | peextas very complex.

11.The simulation covered concepts and definitions ltharceived as very complex.

12.The instructions and/or explanations during theusation were very unclear.

13.The instructions and/or explanations given durlmggimulation were, in terms of
learning, very ineffective.

14.The instructions and/or explanations given durlmggimulation were full of
unclear language.

15.The simulation really enhanced my understandintp@topic(s) covered.

16. The simulation really enhanced my knowledge ancetstdnding of application
of the nursing process.

17.The simulation really enhanced my understandinp@idisease process covered.

18.The simulation really enhanced my understandingpotepts and definitions.

Please choose the category (1, 2, 3, 4, 5, 6,af, B, that applies to you: Please

check only one. In the simulation that just firddh invested:
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very, very low mental effort

very low mental effort

low mental effort

rather low mental effort

neither low nor high mental effort

rather high mental effort

high mental effort/ 8. very high mental effort

very, very high mental effort

Please choose the category (1, 2, 3, 4, 5, 6,0f, B, that applies to you: Please
check only one. The simulation that just finisheasw
very, very easy
very easy
easy
rather easy
neither easy nor difficult
rather difficult
difficult
very difficult

very, very difficult
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Please choose the category (1, 2, 3, 4, 5, 6,af, B, that applies to you: Please

chose only one. To learn from the simulation was

very, very easy
very easy

easy

rather easy

neither easy nor difficult
rather difficult

difficult

very difficult

very, very difficult

Please choose the category (1, 2, 3, 4, 5, 6,0f, B, that applies to you: Please

chose only one. How much did you concentrate duhegimulation?

very, very little

very little
little
rather little

neither little nor much
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rather much
much

very much

very, very much

(Tool adapted from: Leppink, Jimmie; Paas, Fred) War Vleuten, Cees P. M.;
Van Gog, Tamara; Van Merriénboer, Jeroen J. G. eh&esearch Methods. Dec2013,

Vol. 45 Issue 4, p1058-1072).
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APPENDIX F

Pre and Post Knowledge Survey
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Hello, my name is Jayne Josephsen, MS, RN, CHPN. | am a faculty
member at Boise State University. | am conducting a research study about the
simulations developed and implemented in your Nursing 427 course at the
beginning of Spring 2015 semester. You are being given a survey related to the
content of these simulations/cognitive load. The survey should take about 10
minutes to complete. The survey is completely voluntary, anonymous, and has
no impact on your grade in the 427 course. Your feedback is greatly
appreciated, as it will be utilized to improve the simulations and activities for

future students.

If you have questions about your rights as a research participant, you
may contact the Boise State University Institutional Review Board (IRB), which
is concerned with the protection of volunteers in research projects. You may
reach the board office between 8:00 AM and 5:00 PM, Monday through Friday,

by calling (208) 426-5401 or by writing:humansubjects@boisestate.edu.

By continuing with this survey, | affirm my consent to participant and |

acknowledge that | am 18 years of age or older.

Thank you for your help.

Jayne Josephsen, MS, RN, CHPN
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School of Nursing

Boise State University

(208) 426-5473
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You are beginning your nursing shift at 0700. Yall be caring for four patients.

Patient One A 67-year-old woman who is post left hip joinplacement. She is
due to go to the rehabilitation floor today afteedikfast. She receives AC and HS BG'’s

with a sliding scale insulin correction.

Patient Two: A 54-year-old man who is post debridement foebacess on his
left foot. He is going home today with a wound aa home health nursing. He is due to

discharge as soon as the Dr. rounds and writebatige orders.

Patient Three: A 35-year-old man who has just arrived to theflsom the
emergency department. He has been admitted foeaaursl vomiting and it is suspected

he has a small bowel obstruction. He has an IVingwith D5LR at 125/hr.

Patient Four: A 75-year-old woman who was admitted with aclgbydiration
and has a history of Alzheimer’s dementia. Sheidused and has a bed alarm placed

for safety. She has an IV running with D5NS witmi&KCL at 75/hr.
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1. When considering patient three which symptoms wguold not expect to see

during your assessment?

7Constipation and hemorrhoids (correct answer)

ACramping and bloating

FAbdominal pain and diarrhea

[/Nausea and decreased appetite

2. When considering patient four which symptom woubdi ot expect to see

during your assessment?

[Confusion

[FSeizure

#Mild muscle aches (correct answer)

LfTachycardia

3. Which cares would you delegate to the unlicensesiage personnel? Select

all that apply.

[7Patient 1 BG’s and Patient 2 ensure breakfastiered (correct answer)
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[7Patient 3 ensure breakfast is ordered and Patiexgatt any confusion

[Patient 2 assist patient in getting dressed andriRat offer patient water every

two hours (correct answer)

Patient 1 ensure breakfast is ordered, Patienef &ack of output in urinal

(correct answer)

4. When assessing patient four you notice her confusas increased when
comparing it to the night nurses report. You exantier morning labs and
intake and output recordings and realize that siseonly had 40 ml of
recorded output overnight. You are consideringrogithe physician for
further orders. Which of the following phrases wbybu use when

communicating with the physician? Select all thgilg. (All are correct)

7l reviewed her labs and intake and output andokdaas though she only had 40

ml of output overnight.

£Dr. Knight this is Anna the nurse caring for yoatipnt in room 5432, Mrs.
Gibson. She is 75 years old, has Alzheimer’s deimamd was admitted for acute
dehydration.

71 would like to give her a bladder scan to seshi is having any urine

retention. Additionally, | would like to get a PRMder for Risperdal.
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£7She has been showing signs of increasing confusidragitation, stating that

she is seeing things and is not oriented to perdane or time.

5. When assessing patient three he is complainingtehse nausea you check
his orders to see if there are any medicationadoisea. There are no orders at
this time. You call the physician to get an ordarfausea medication. Which

order is the physician most likely to give?

/Ondansetron hydrochloride (Zofran) IV 20mg/ml evé2/hours PRN.

Prochlorperazine maleate (Compazine) PO 10 mg é/anurs PRN.

7/Promethazine hydrochloride (Phenergan) IM 25 mgyedédours PRN.

(Correct answer)

Dronabinol (Marinol) NGT 5 mg every 4 hours PRN.

6. The unlicensed assistive personnel find patierav@ndon the floor of their

room. What are your responsibilities as the Nuf@e€ck all that apply.

[7FAssess level of consciousness, pain and range wdm@orrect answer)

[AUpdate Plan of Care (correct answer)
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L7Turn off the alarm as soon as you arrive

/Debrief with unlicensed assistive personnel (cara@swer)

7. When performing an initial patient assessment waastions should you

consider? Select all that apply.

s there any clinical data that indicates the sittaneeds immediate action?

(Correct answer)

[FWhat are your senses telling you? (Correct answer)

[FWhat additional information do you need? (Corretdveer)

/Does the patient need those tubes? (Correct answer)

8. When prioritizing patient care the nurse uses whbicthe following

information? Check all that apply.

Patient assessment (correct answer)

/Resources available (correct answer)

[FPatient Acuity (correct answer)
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[7Report Received (correct answer)

9. Prioritize the following tasks based on the desoattome of providing safe
and effective care for Mr. Bradley, a 68 year olanmvith a total hip
replacement who is two days post op and stablethéseriteria (L) life
threatening, (S) safety, (E) essential to care,@ad (N) nice to do, but not a

priority.

7 Administer medications as ordered for arrhythrhia (

7Instruct patient regarding post discharge care (E)

£7 Monitor vital signs every four hours (E)

£7 Order meal for patient’s family member (N)

7 Assist patient with ambulation after discussiothvghysical therapy (S)

7Place side rails up when patient has been mediftatgdhin (S)

10. When managing their time the nurse will do whichiref following:
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FGather all supplies needed before beginning amigcind respond to things as

they happen.

7Document as soon as possible and respond as spossble to patients that

are most vocal to create a restful atmosphere

/Delegate appropriately and do the simplest tasgs fi

7Schedule difficult tasks when the nurse is mostipctive and rank patient

needs in terms of urgency (correct answer)



