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Abstract

Background: A nationwide nursing shortage has resulted in a significant reduction in the
number of qualified nurse applicants for critical care positions. Additional recruitment solutions
for critical care staffing needed to be explored.

Purpose: The purpose of this project was to evaluate the effectiveness of an orientation program
designed to transition experienced general care trained float pool nurses to a critical care float
pool.

Methods: This descriptive study measured participants’ pre and post critical care orientation
knowledge, and completion of core computerized competencies. Critical thinking questions,
unit-based competencies, and measurement of participants’ individual perception of competence
were also completed. Pre and post intervention data and computerized competencies were
entered into SPSS and descriptive statistics were generated to compare pre and post percentages,
frequencies and means.

Results: Participants’ ability to function independently as a critical care nurse was demonstrated
by an 18% increase in critical care knowledge, passing scores of each ECCO module of 80% or
greater and completion of unit-based competencies, classroom, computer based, direct hands-on
patient care training, and participant perception of competence. A paired samples t-test showed
participants’ pre and post orientation critical care knowledge scores as measured by the BKAT-
9r were significantly different with the mean post BKAT-9r scores (M=90.5, SD= 0.58)
significantly higher than the mean pre-orientation critical care knowledge scores (M=74,
SD=0.00), (t(1)=11.0, p=0.05).

Conclusions: Findings demonstrate the orientation program was effective to prepare an

experienced general care float pool nurse to function independently in a critical care float pool.
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Transitioning Experienced General Care Float Pool Nurses to a Critical Care Float Pool

Problems Statement

Across the country, including the state of Wisconsin, there is a significant shortage of
critical care trained registered nurses (RNs) to provide patient care in the healthcare industry
(Public Policy Forum, 2014). This study took place at a level 1 trauma and teaching center in the
Midwest experiencing a slow, but steady stream of qualified medical/surgical trained nurses, but
very few qualified applicants with experience in critical care. Recruitment time for the Midwest
hospital in 2017 showed an average of 150 days to fill a general medical/surgical position, versus
167 days or 17 days longer to fill a critical care nurse staffing position (E. Schenk, personal

communication, July 14, 2017).

National data from Nursing Solutions Inc. (NSI), supports the differences with time to fill
rates for nurses working in a medical/surgical specialty averaging 69 days compared to 87 days
for nurses working in a critical care specialty (NSI, 2017). Adding to the concern is the turnover
rate for critical care nurses at the Midwest hospital, which in 2016 was 16.7% compared to the
national average turnover in nursing of 14.6% (NSI, 2017). The nurse staffing shortage
impacting health care across the United States is attributed to an aging workforce, insufficient
staffing, and an increase in stress levels causing more nurses to quit the profession (Rosseter,
2017). With the increased shortage of critical care trained nurses, there is a need to develop

additional methods for critical care nurse development.
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Background
In February 2016, the central nursing float department at a Midwest hospital was given

an additional 25 Registered Nurse (RN) full time equivalent (FTE) to increase nurse staffing
levels for both medical/surgical and critical care nursing. Seventy percent of the FTE was given
to the general medical & surgical float pool and 30% to the critical care float pool. The
additional FTE was approved as the result of an increase in market share and increased inpatient
census. However, a significant reduction in qualified applicants for critical care needs attributed
to a national nursing shortage resulted in much of the FTE left unfilled over the course of the

following year (Nursing Solutions, Inc., 2016).

Purpose
The purpose of this project was to determine if a program to voluntarily train experienced
general medical and surgical care float pool nurses to work with patients in critical care would
successfully prepare them with the knowledge and skill necessary to function independently as a
critical care float pool nurse. The program’s design allowed the organization to fill critical care
nurse shortages and back-fill the vacated general medical and surgical float pool nurse positions

which had a larger applicant pool to successfully draw from.

Specific Aims
1) Measure general medical/surgical float pool nurses’ critical care knowledge pre and post
orientation using a proven, written, scientifically tested critical care knowledge
assessment tool.
2) Measure critical care knowledge and education outcome of 18 computer-based modules

focused on critical care nursing.
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3)

4)

5)

Perform critical thinking skills using open ended clinical thinking questions completed by
participants, reviewed by a Clinical Nurse Specialist, and discussed with the participant
throughout the critical care orientation program.

Facilitate participant completion of all unit-based competencies, classroom and
computer-based training provided throughout the critical care orientation program.
Obtain participant evaluations of program interventions to determine which method(s)
participants found most helpful to improve knowledge, critical thinking, and ability to

function independently in a critical care float pool.

Research Questions

1.

2.

Will a change occur in the nurses’ critical thinking and knowledge of critical care after
completion of the orientation program as assessed using a written, scientifically proven
assessment of critical care knowledge?

After completion of Essentials of Critical Care Orientation (ECCO) modules, will a
combined mean measure participants’ knowledge of critical patient care score greater
than 80%?

Will participants successfully complete all open-ended clinical thinking questions
throughout the orientation program to apply critical thinking skills to critical patient care?
Can a comprehensive orientation model of unit-based competencies, classroom
orientation and computer-based training successfully prepare an experienced
medical/surgical float pool nurse to function independently as a critical care float nurse as

shown by the participants’ completion of all competencies?
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5. Which interactive teaching methods were rated by participants as valuable in improving
their knowledge, critical thinking, and ability to function independently following

completion of the program?

Significance and Literature Review

Contribution to Nursing

An aging nursing workforce in the United States with increased retirement rates
contributed to a shortage of nurses (Mayer, 2014). Adding to the shortage are increased
demands for other competing healthcare degrees such as pharmacist, physical therapist, and
others (Liaw, et al., 2017). The nursing shortage has come at a time when the complexity level
of hospitalized patients has steadily increased and the length of stay for most hospitalized
patients has steadily decreased (Vogeli, et al., 2007). As a result, many hospitals are having
trouble recruiting competent critical care staff to provide quality patient care. For example, a
national recruitment firm found it took an average of 18 more days to recruit for a critical care
nurse position than a medical/surgical position (Colosi, 2016). While the number of qualified
staff has decreased, the need for inpatient critical care between 1985-2000 increased more than
26% and is projected to increase more than 22% in the United States by 2020 (Halpern, Pastores
& Greenstein, 2004; Dogra, Dorman, 2016). In Colorado, the Center for Nursing Excellence
data shows 32% of practicing nurses are age 55 and above which suggests that many nurses will
reach retirement age in the next decade (Bortolotto, 2015). With limited recruitment options,
many hospitals are relying heavily on the inexperience of new graduate nurses in nurse resident
programs to fill critical staffing needs (Bortolotto, 2015). As nursing recruitment continues to

challenge the healthcare industry, there is a need to develop qualified, competent nursing staff
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able to provide safe, quality care in critical care units using proven methods with new

approaches.

Existing Knowledge/current State of Science

Research on critical care nurse orientation is focused on programs for experienced or new
graduate nurses orienting to a single critical care unit using evidence-based approaches. In
contrast to a single unit orientation program, hospitals are placing a significant amount of
resources on the flexible and cost-effective staffing options a float pool provides. The result is a
need to apply the current body of evidence of single unit orientation principles to a multi-unit
orientation to prepare nurses for float pool positions in critical care (Larson, Sendelbach, Missal,
Fliss & Gaillard, 2012). Applying proven, evidence-based principles regarding unit specific
critical care orientation for a float pool position contributes to the current body of evidence on
orientation programs transitioning an experienced general medical and surgical care float pool

nurse to a critical care float pool position (Bortolotto, 2015; Morris, et al. 2007).

Literature Review Aims and Existing Knowledge

The orientation of new graduate nurses to critical care is a successful way for hospitals to
recruit staff using a nurse resident program to facilitate transition into the work force (AACN,
2017). New graduate nurses are currently the largest pool of resources to recruit for and fill
nurse job vacancies (Friedman, Cooper, Click and Fitzpatrick, 2011). Therefore, it makes sense
that this is a significant trend occurring in healthcare recruitment. While there is literature
supporting proven methods of acquiring knowledge through a unit-based program, little is
known about the effectiveness of critical care orientation programs when applied to an

experienced unit specific medical/surgical or float pool nurse. Using evidence-based methods of
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critical care orientation, this orientation program for experienced general care float pool nurses to
transition to a critical care float pool measured changes in knowledge and applied critical

thinking skills.

Previous methods for critical care orientation have traditionally focused on instructor-
centered programs (pedagogy) versus more recent evidence-based recommendations of an adult-
centered learning (andragogy) concept (Lakanmaa, Suominen, Ritmala-Castrén, Vahlberg &
Leino-Kilpi, 2015). Assessment of current knowledge has indicated a higher level of satisfaction
among nurses orienting to critical care when adult-centered learning principles are incorporated
(Forbes, 2011). The most successful methods focused on skill acquisition through a combination
of critical thinking questions, classroom, and on-line education, thus increasing the level of

confidence using sound evidence-based principles (Morris, 2007).

Most of the research on critical care orientation agrees that critical thinking skills are a
key component for successful orientation to critical care (Morris, et al., 2007). However, not
every study had a clear method to assess for this skill. For example, some studies used a Basic
Knowledge Assessment Tool, (BKAT) to measure knowledge but failed to measure a higher
level of decision making skills correlated with critical thinking (Bartels, 2014). When critical
thinking development was specifically targeted, the method most often cited as having the best
outcome for skill development was the use of case studies with clinical thinking questions
(Gracia-Lewis, 2013). One reason critical thinking skills are so important is due to the statement
made initially in this literature review that since 1990’s, the length-of-stay (LOS) for patients has
continued to decrease even though the complexity of iliness seen in hospitals continues to

increase (Morris, et al., 2007).
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Review of literature reveals the best methods used in nurses’ critical care training
evaluation have come from a combination of written and on-line instruction materials including
the BKAT, ECCO, Pulmonary Artery Catheter Education Project (PACEP), case studies,
simulation, and hands-on experience (Morris, et al., 2007). Although the BKAT program allows
the learner to gain a significant amount of knowledge, it has not been shown to develop nor
assess a higher level of critical thinking (Toth, 1994). Current literature denotes two primary
methods to demonstrate critical thinking skills are case studies and the ECCO program

(Kaddoura, 2010).

Participants in this program completed a series of unit based competencies and clinical
thinking questions centered around core learning topics that included knowledge and skills for
managing adult medical patients, surgical patients, post-op cardiac surgeries, lung transplants,
altered cerebral perfusions, life threatening arrhythmias, ineffective renal perfusion, stroke, brain
mass, subarachnoid hemorrhage, traumatic brain injuries, acute spinal injury, intracranial
pressure and organ donation in an intensive care unit setting. The specialized critical care
orientation program evaluated in this project was implemented with the anticipation of training
experienced non-critical care float pool RNSs to fill critical care vacancies and improve staffing

levels.

Gaps in Literature

There are several studies demonstrating successful methods used to orient a nurse to a
unit-specific critical care department, but there are very few if any to our knowledge that focus
on a program orienting an experienced medical/surgical float pool RN to a critical care float pool

position (AACN, 2017). New methods and more avenues for application of critical care
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orientation principles and increased recruitment options for flexible staffing resources found
among float pool RNs in healthcare organizations around the country need to be explored
(Larson, Sendelbach, Missal, Fliss & Gaillard, 2012). This project measured the successful
transition of an experienced non-critical care float pool RN to a multi-unit, critical care float pool

position using a specialized evidence-based critical care orientation program.

Theoretical Foundation and Variables

Theoretical Framework

This study was guided by the novice-to-expert theory by Dr. Patricia Benner, R.N.,
Ph.D., FAAN, FRCN (Benner, 2015). Although her theory is most often associated with a new
graduate nurse entering the nursing profession, Dr. Benner’s novice to expert theory was an
appropriate choice when applied to the proposed study of an experienced medical/surgical float
pool nurse transitioning to a critical care specialty. In her theory, Dr. Benner discusses the
nurses’ exposure and experience with patient care and suggests five stages of experience a nurse

goes through (Benner, 2011).

1. Novice

N

. Advanced beginner

w

Competent

B

Proficient

5. Expert

The nurses in this program did not begin the orientation program at the ‘novice’ level

because they were experienced medical/surgical float pool nurses with core knowledge and skill.
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Benner describes a novice nurse as one with no experience that needs to be taught the general
rules and beginner tasks (Benner, 2011). Benner’s advanced beginner level was more
appropriate at the beginning of the program because the nurses were starting with a demonstrated

level of experience and basic principles to guide their actions.

As the nurse participants in the project oriented through the critical care training, the goal
was to transition from an experienced general care float pool nurse to a competent critical care
float pool nurse with analytical thinking skills achieving greater efficiency related to critical care
nursing (Benner, 2011). This was consistent with the goal of transitioning from an experienced
medical/surgical float pool nurse to a critical care nurse. Each participant started at the advanced

beginner level and progressed to a competent level during the program.

The fourth stage was the proficient nurse. A proficient nurse is one who understands how
individual components of care are compiled into a complete picture for patient care. Orientation
programs for a new graduate nurse do not aspire to attain this level in the first six months of
orientation, or even the first two years. The self-motivated, experienced medical/surgical float
pool nurses in this program did not measure participants’ ability to achieve a proficient level of

care during their first three months of training in a critical care environment.

The fifth and final stage is the level of expert nurse. The expert nurse no longer relies on
concrete principles or rules and instead develops a confidence and intuitive level of care that is
unmatched by a competent nurse (Benner, 2011). This is a long-term goal, often takes years to

develop, and was not incorporated into the basic orientation plan for this program.
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Methods

Research Design

This descriptive study utilized specific education and training interventions to transition
experienced medical/surgical float pool nurses into a critical care float pool. The project
measured nurses’ critical care knowledge (pre-and post-intervention), and test scores from 18 on-
line modules with specific topics related to critical care nursing. Participants also completed
unit-based critical thinking scenarios and competencies, classroom training specific to
intermediate patient care along with direct hands-on patient care orientation under the

supervision of an experienced preceptor.

The program took place over a five-month period guided by Benner’s Novice to Expert
theory (Benner, 2011). Benner’s theory helped guide the experienced medical/surgical float pool
nurse from an advanced beginner to a competent stage of Benner’s model in a critical care unit
setting (Benner, 2011). Each participant successfully completed the program, its pre and post
knowledge assessments, computer based critical care modules, classroom training, competency
requirements and clinical thinking questions to function independently in a critical care

environment.

Population Sample

The target population was experienced medical and surgical general care nurses working
in an adult inpatient float pool. Fifty-Eight volunteers were recruited through a secure internal
email request for interest using a password protected and data encrypted internal email sample,
per hospital standards sent to adult inpatient general care nurses working in the float pool

department. Of the 58 nurses who were notified, nine nurses, or 16% responded with interest.
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Of the nine nurse respondents, two did not meet inclusion criteria due to attendance or discipline
on file with the Human Resource Department. The remaining seven nurses met inclusion
criteria. A meeting was scheduled with the primary investigator to review the program aims,
duration and requirements. Following these meetings, four nurses voluntarily withdrew their
interest citing personal reasons in conflict with the scheduling and mental demands of the

program.

Financial and leadership changes also occurred at the organization during the
development and recruitment phase of the program. This development resulted in further
limitations being placed on the number of candidates approved for the program. Final approval
adjusted the total number of possible participants from six to a limited approval for a trial
program of two participants. Two participants, one day shift and one-night shift float pool nurse
were enrolled in the program to move from an inpatient general medical and surgical float pool

to a critical care float pool position.

Participants were obtained using a convenience sample of volunteer registered nurses
who met inclusion criteria, which included working in a general medical/surgical float pool and
had interest in voluntary transition to a critical care specialty (Creswell, 2014). Sample inclusion

and exclusion criteria for participants are listed below:

Inclusion Criteria
o Greater than one year of RN experience in an inpatient medical/surgical setting
e Successful completion of a six-month probation period
¢ In good standing without any disciplinary or attendance issues

e A full time equivalent (FTE) of 0.8 - 1.0.
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e A voluntary interest to transition into a critical care position

e Currently employed as a medical/surgical RN in the float pool department.

Exclusion Criteria
e Experienced RNs hired externally within the last six-months
e Poor attendance that did not meet acceptable limits as outlined by hospital policy

e Documented disciplinary issue(s) at a level greater than counseling

The hospital used for the site of this program does not hire new graduates except through
a Nurse Residency program. Due to a nursing shortage, there were many nurse residents hired in
February and June, and all available preceptors were already being utilized for nurse resident
orientation needs. To supplement this problem, volunteer nurses from the current critical care
float pool were recruited as preceptors. Each preceptor completed an internal preceptor training

course and was paired with a participant to orient to critical care.

Setting

The program took place in adult inpatient critical care units of a 550-bed level | trauma
center in the Midwest. The length of time it took to obtain the sample size was two-weeks to
allow interested subjects to respond to an email request. Final participant selections were based

on seniority and ability to meet the inclusion criteria.

Educational Intervention
There were patient care orientation experiences in multiple inpatient critical and
intermediate care environments, a pre and post program knowledge assessment, an online ECCO

computer-based training program completed in weekly increments, unit-based competencies and
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clinical thinking questions completed throughout the program. Participant feedback and self-

evaluation was also obtained at the end of the program.

The tool used to assess each participants knowledge of critical care was the BKAT-9r, an
85 question, multiple choice written paper assessment for critical care nursing (Toth & Ritchey,
2014). Participants completed the assessment at the start of the program. It was repeated the
final week of completion of the orientation program. A Nursing Education Specialist proctored
the sessions. The education specialist graded and reviewed the results individually, with each
participant before submitting them to the primary investigator (PI). Results were then

maintained in the Pls office in a locked file cabinet.

The ECCO program was a self-proctored, on-line session of 18 individual modules
participants completed in 4-hour weekly increments throughout the program. Each module
focused on a specific medical area of critical care. Participants started the program 2-weeks after
the initial start of their unit orientation. The slight delay to start the ECCO program allowed time
for valuable exposure to basic critical care assessments, tools, and interventions so knowledge
and understanding of the course content was more familiar and valuable. Participants applied

each content module to the specialty areas they were orienting to.

A total of 13 unit-based competencies were completed throughout the program.
Competencies focused on key areas of surgical, cardiac, neuroscience and other critical care
specialties. Each competency had between three and nine clinical thinking question scenarios
designed to apply learnings in the form of hypothetical case studies that complimented each unit-
based competency. Participants completed an average of 1-2 unit-based competencies per week

throughout the program.
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Program evaluation feedback was requested to evaluate each intervention method (i.e.
unit orientation, knowledge assessment, ECCO, competencies and clinical thinking questions),

what participants thought went well and what could be improved.

The orientation was monitored by the participants’ preceptors and followed closely by a
Clinical Nurse Specialist (CNS) and Nursing Education Specialist (NES). Issues or concerns
were identified by participants, preceptors, CNS, or NES and brought to the Nurse Manager for
discussion and approval of necessary modifications to the orientation. The CNS and NES also
helped monitor any preceptor issues through direct observation and direct feedback from the

orienting nurse.

Instruments and Measurement

Qualitative measures were assessed by completion of critical thinking questions
throughout the orientation and successful completion of each unit’s orientation competencies
demonstrating the ability to function independently and competently in a critical care setting
(Morris, et al., 2007). Each unit-based competency outlined learning objectives, and specific
components the orienting nurse needed to meet the objectives. Additional resources were also
included for the orienting nurse or preceptor if they felt they needed them for further study or

analysis.

Following completion of the competency, a series of critical thinking questions were
completed by participants and reviewed with their preceptor to exercise critical thinking in key
patient care situations (See Table 4). An anonymous program evaluation was provided within 2-
weeks following the completion of the program. Participants completed a self-reported

guestionnaire about perception of comfort and confidence level to practice independently, in
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addition to their perceptions of the program experience, what they thought went well and what

they felt could be improved (See Table 5).

To measure critical care knowledge, the participants completed a BKAT-9r, which is an
85-item written test created in 1984 to fill the absence of “a published valid and reliable
instrument to measure” basic critical care knowledge (Toth, 1994). The BKAT has more than 20
years of reliability and replication of hypothesis testing (Toth, 1994). Using Cronbach’s

coefficient alpha, internal consistency reliability was 0.88 (Toth, 1994).

The ECCO is an interactive, on-line tutorial of 18 separate modules designed to teach
nurses the basics of critical patient care (AACN, n.d.). Following completion of each ECCO

module, participants were tested on their knowledge and given a percent score.

To exercise critical thinking the participants completed critical thinking questions after
each ECCO module on critical care areas of practice. The critical thinking questions were

verbally reviewed with participants by the participant’s preceptor and later verified by the CNS.

Data Collection Procedure and Timeline

The program began September 19, 2017 and continued for up to five-months until
orientation competencies, clinical thinking questions and ECCO modules were complete and
participants were ready to manage patient care independently (see Table I). At the beginning of
the program, participants completed the 85-question BKAT-9r test on paper designed to assess
basic critical care knowledge. This same test was later completed at the end of the orientation to

determine if there was any change in knowledge after completion of the program (see Table I).
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Two-months into the program, participants completed an in-house hospital Intermediate
care (IMC) course (see Table I). ECCO training began two weeks into the program. Participants
completed one of eighteen total modules per week to help with basic critical care knowledge and
foundation skills (see Table ). In addition, they completed several case studies, approximately
one per month and reviewed them with their preceptor and CNS (see Table I). The case studies

allowed the orienting nurses to practice critical thinking throughout their orientation.

Upon completion of the orientation, participants rated the effectiveness of their preceptor
on a 5-point Likert scale including the effectiveness of teaching methods, discussion &
development of critical thinking and effectiveness as a preceptor (Table 6). Additionally,
participants rated the effectiveness of each interactive teaching method in the orientation

program to prepare them to function independently as a critical care nurse (See Table 5)

There were five people with direct access to various sets of data. The primary
investigator (P1)/Nurse Manager(NM), Clinical Nurse Specialist (CNS), Nursing Education
Specialist (NES), primary advisor (PA) and the nurse’s preceptor. The Pl and PA both
completed PI Collaborative Institutional Training Initiative (CITI) training (University of
Wisconsin, 2015). The NES completed CITI training and under the direction of the Pl and
proctor, graded and turned over the knowledge assessment tests. The CNS reviewed the case
studies with the orienting nurses throughout the program and turned the results in to the PI/NM.
All identifying test scores and data were stored in the PI/NMs office in a locked drawer. The
PA’s access was limited to de-identified data and did not participate in any data collection

activities.
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Participants volunteered and therefore, were assumed to be self-motivated. To minimize
the possibility of dropping out, participants were monitored by an orientation team consisting of
their preceptor, a CNS, NES, and Nurse Manager (NM). Any issues were identified and worked
through by the orientation team and participant. Participants had the option to stop participation

at any time without personal penalty or risk to them and return to their general care specialty.

Data Analysis

The NES graded the assessment of critical care knowledge. Case studies were reviewed
with the preceptor and double checked by the CNS. All on-line testing was automatically
calculated and scored. All methods of assessment combined with direct, hands-on patient
orientation with a preceptor were designed to accomplish the primary research questions. Pre
and post intervention data and individual post ECCO module scores were entered into the
Statistical Package for the Social Sciences (SPSS) and descriptive statistics were generated to
compare pre and post percentages, frequencies and means (Statistics, 2018). Improvement in
knowledge and critical thinking were determined by comparing pre and post orientation mean
scores using a paired samples t-test. A median score for participants rating of each intervention
during the program was evaluated using a five-question rating scale ranging from strongly agree

to strongly disagree (See Table 5).

Ethical Considerations

The program was reviewed by the Institutional Review Board (IRB) where the program
took place and The George Washington University. Consistent with a typical new employee
orientation, individual scores were known to leadership invested in the direct success of the

nurse orienting including the NM, CNS, and NES. All scores, except for case studies were
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combined for all participants and reported as generalized results. Individual results were stored
in the NMs office in a locked filing drawer. Although facilitators of the study (NM, CNS, NES)
had access to data at various times throughout the program, all original scores were kept under

lock and key with the PI/NM.

Results
Participants successfully demonstrated the ability to function independently as measured
through a 18% increase in critical care knowledge, passing scores of each ECCO module of 80%
or greater and through demonstrated completion of unit-based competencies, classroom training,
open-ended clinical thinking questions, direct hands-on patient care training, and participants’

perception of competence.

To address research question 1, a paired samples t-test using SPSS data analysis was
conducted to evaluate if the participants’ pre and post orientation critical care knowledge scores
as measured by the BKAT-9r were significantly different. Pre-program testing resulted in an
average score of 74%. Following completion of the program, participants’ average score was
91%. SPSS data analysis results indicate that the mean post BKAT-9r scores (M=90.5,
SD=0.58) were significantly higher than the mean pre-orientation critical care knowledge scores
(M=74, SD=0.00), (t (1) =11.0, p=0.05). These results should be interpreted with caution

considering the small sample size (see Figure 1, Figure 2).

To address research question 2, a combined mean was computed adding the scores on 18
individual ECCO module scores and dividing by 18 to produce an overall average mean score of
88% on the ECCO module (see Figure 3). The overall mean score was compared with the

benchmark score of 80%, which is an indicator that participants have adequate critical care
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knowledge to care for critical care patients. Participants were given 4-hours of dedicated time
each week to work on modules and completion in hours and minutes for each module was
recorded (see Figure 4). These results should be interpreted with caution considering the small

sample size.

Participants were effective in completing research question number 3 by successfully
completing all clinical thinking questions, reviewing them with their preceptor and further
evaluation by the CNS for completeness. This evidence-based practice allowed participants to
practice critical thinking and apply key concepts learned during their orientation. Clinical
thinking questions and unit competencies were aligned with the same topics and completed

congruently throughout the orientation.

Research question number 4 was successfully demonstrated by the SPSS data analysis of
pre and post knowledge assessments, an overall combined average passing score of 88% on each
of the 18 ECCO modules, and completion of all unit based clinical thinking questions, unit
competencies, and classroom orientation of intermediate patient care and Advanced Cardiac Life

Support (ACLS) training.

To address research question number 5, participants rated each intervention using a five-
point satisfaction scale ranging from very satisfied (5) to very unsatisfied (1) to measure their
perception of value for unit-based competencies, knowledge assessments, computer-based
training, hands-on training, confidence, change in knowledge, ability to function independently,
and overall satisfaction with the program (see Table 5). Participants rated all programs as

satisfied (4) or very satisfied (5). The combined mean average rating of all program methods
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combined was calculated by adding scores from the four key interventions and dividing by four

(M=4.5) indicate participants agreed each aspect of the program was of value.

Support throughout the program (M=5.0) was also evaluated by adding each of the
ratings for the four support persons (NM, NES, CNS, and preceptors) and dividing by four (see

Table 5). Results indicate participants felt well supported throughout the program.

Discussion
Participants’ results from the BKAT-9r demonstrated the average post-orientation score
for participants was 91%. This represents an average improvement of 18% in their post
orientation critical care knowledge score after completion of the program. This compares
favorably to the published, expected average score of 82-84% following the completion of

critical care orientation (Toth, 2017).

ECCO modules showed an average test score of 88% out of 100% which by comparison,
exceeded the minimum passing score of 80%. The ECCO program uses a combination of 18
different evidence-based learning modules that take between 2.5-6.25 hours to complete (AACN,
n.d.). Verbal and written feedback from participants following completion of the program
demonstrated a perceived benefit from the on-line program, although there is no scientific
reliability score available for comparison (Kaddoura, 2010). In tandem to the specific content in
each ECCO module, participants also completed critical thinking questions developed by the
hospital and correlated to ECCO module content throughout the orientation program. The
completion of open-ended clinical thinking questions was reviewed with the participants

preceptors and later evaluated by the CNS for completeness.
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This comprehensive orientation model used a combination of unit-based competencies,
classroom, and computer-based training to prepare an experienced general care nurse to function
independently as a critical care float pool nurse. Qualitative evaluation from participants at the
end of the program established that participants valued the comprehensive orientation methods,
deemed their knowledge and critical thinking improved and felt they were able to function

independently following completion of the program.

Program Limitations

The program was initially designed to have up to six participants, but staffing constraints,
participant interest and a change in executive leadership limited approval to a trial program with
two participants. Program results were favorable and mirrored similar program results for larger
studies using experienced or new graduate nurses entering a unit specific training program in
critical care (Morris, L.L., Pfeifer, P.B., Catalano, R., Fortney, R., Hilton, E.L., McLaughlin, J.,
...Goldstein, L, 2007; Kaddoura, 2010; Gracia-Lewis, 2013). However, more studies will need

to occur to increase validity of the methods used in this program.

In addition to the sample size for this program, several unique barriers were experienced
by the night nurse that were not experienced by the participant orienting on the day shift. These
included less specific skill opportunities, treatment interventions, and variable changes in patient
stability. This was not attributed to the specific patient population because both day and night
shift participants often oriented on the same unit and had the same or similar patients. Instead,
collaborative investigation and analysis found there were more changes to treatment during the
day when providers and ancillary departments such as radiology were present. This resulted in

more opportunities for the participant orienting on the day shift to assist with placement or
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removal of lines, drains and airways along with more dynamic changes when new treatments
were initiated, or current treatments discontinued. Future transition programs for night shift
participants should include a day shift rotation requirement for part of the orientation period to

insure appropriate learning opportunities are achieved.

Schedule variations between participants and preceptors created additional barriers to a
consistent orientation process. For example, the schedule for the night shift nurse and preceptor
were different and included opposite weekend rotation resulting in the participant volunteering to
switch weekends during the program to help insure consistency. Other obstacles included
different planned vacation periods between participants and preceptors, sick days, low-census
days, or unexpected schedule changes with preceptor staff resulting in periods of time where

participants had multiple preceptors.

Another factor that posed a challenge but was not as limiting as scheduling and night
shift experiences was the competition from new nurse resident hires for a preceptor and for
similar patient care experiences. However, feedback from participants throughout the program
reflected a collaborative approach between the unit charge nurse, and preceptors that diminished
possible limiting factors related to competing needs. This was attributed to proactive meetings
initiated by the nurse manager of the float pool with unit specific managers prior to the initial
orientation periods to outline the goals of the program, as well as collaborative conversations
asserted by participant preceptors with unit charge nurses at the start of a shift. During these
conversations, preceptors identified priority needs of participants compared to nurse resident
needs and reviewed the number of opportunities expected during a shift. A dual-shared

experience between program participants and nurse residents was agreed upon when medical
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experiences that were infrequently seen were available to learn from. Although not scientifically
measured, the proactive and positive communication at the beginning of the shift took the
potential barrier of competing patient care experience and turned it into a positive and

collaborative encounter for all nurses orienting.

Although the ECCO program has documented perceptions of improved skill and critical
thinking skills among nurses who’ve completed the program, the program has not been evaluated
using a scientific reliability tool (Kaddoura, 2010). Even so, it is highly regarded as a gold-
standard for foundational orientation to critical care (Kaddoura, 2010). Whether this is because
it is a valid tool, or because there is a lack of alternatives, the ECCO program was an important

and documented part of this specialized critical care orientation program.

Recommendations for Practice and Research
Results of this program contribute to a current body of evidence and a growing need for
alternative training options for the development of additional critical care trained nurses (Morris,
2007). With a growing number of retirees leaving nursing and limited options for recruitment
during a nursing shortage, new and varied alternatives based on sound evidence-based methods
are needed. Although this program was designed for an inpatient float pool, it is believed the
methods and process used can be applied to a variety of settings for successful orientation of

experienced nurses.

Conclusions
A variety of interactive teaching methods and assessments were used during the program
period to transition general medical/surgical float pool nurses to a critical care float pool.

Orientation methods included a pre and posttest to assess basic critical care knowledge, an 18-
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module on-line ECCO program to teach and reinforce key knowledge and skills in critical care,
direct hands-on training with a preceptor, and unit-based competencies to demonstrate an ability
to function independently. Case studies incorporated throughout the orientation allowed
participants to practice critical thinking skills and a self-analysis by participants on their
perceived ability to provide critical patient care independently at the end of the program. This
combination of evidence-based methods used in the specialized orientation program resulted in a

competently trained nurse who was able to function independently in a critical care environment.
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Table 1

Program Timeline

Project Planner

Tt 3 et 17 PERNERYE A A bageng assaiing the shansing fodons, Period Highligh 2 %,.{.’E Plan Duration
ACTIVITY PLAN PLAN ACTUAL  ACTUAL PERCENT
START DURATION START DURATION COMPLETE Months

1 2 3 1 o 3]

BKAT (pre) 1 1 1 1 100%
IMC Course 2 1 2 1 100%
ECCO Course 1 4 2 5 100%
Case Study 1 1 1 1 1 16%
Case Study 2 2 1 2 1 3%
Case Study 3 3 1 3 1 a0

Case Study 4 4 1 a 1 67% .
Case Study 5 g 1 g 1 83% .
Case Study & & 1 & 1 100% -

Unit 1 Crient. 1 2 1 2 40 ﬁ

Unit 2 Orient. 2 1 2 1 653

Unit 3 Orient. 3 1 3 1 B0% .
Unit 4 Orient. 3 1 3 1 85% .
Unit 5 Crient. 4 1 4 1 0% .

Unit & Orient. z 1 a 1 100%

BKAT (Post) 5 5 5 1 100% %

Note: Gant chart showing the timeline when orientation programs were started by month.
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Table 2
Program Variables
Variables Variable Theoretical Operational Measurement
Form Definition Definition Tool/ Data
Collection
Methodology
Independent
Variable
Comprehensive | Categorical, | Orientation 1. Successful | Completion of
orientation model | nominal program to completion | combination of
transition from a of unit-based
Medical/Surgical orientation | competencies,
environment to a program classroom
critical care orientation, and
environment 2. Did not computer-based
complete | training.
orientation
training
program
Preceptor Categorical, | Success of Student evaluation | Likert scale
nominal preceptor to of preceptor
effectively mentor
and train
Dependent
Variables
Independent Competent Successful Completion of
critical care nurse management of a | completion of the | unit-based
critical care transition program | competencies,
patient Clinical thinking

questions,
ECCO training

Critical care
knowledge

Knowledge of
critical care

Score on critical
care knowledge
test

87 item BKAT-9r

Critical Thinking

Higher level of
thinking

Application of
knowledge to
influence positive
outcomes

Clinical thinking
questions related
to case studies
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Demographic
Variable
Gender Categorical, | Self-identified 1. Male Employee
Binary Records
2. Female
Age Numerical | Age of Med/Srg. Employee records
number RNs wanting to
transition into
critical care.
Education Categorical, | Degree(s) earned Employee
nominal Records
Experience Years of Med/Srg. Employee
(Med/Srg.) nursing Records
experience
Experience Years of critical Employee
(critical care) care experience Records

Note: Defining variables chart, by T. Betts, 2017. The George Washington University,

Washington, D.C.
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Table 3

Competency for Care of a Lung Transplant Patient in an Intensive Care Unit Setting

Competency: Lung Transplant Patients- ICU

[[JLearning Outcome #1: Demonstrate Evidence based Postoperative Care of Lung Transplant Pt

Required Competency Components:
] Verbalize:

e Preparation of a preop lung transplant patient (labs, transplant specific paperwork, preop checklist).
Placement of Mepilex dressing on sacrum and heels to prevent DTI and PU.

e Impact of immunosuppression medications on renal function postoperatively.

Rationale for arrhythmia occurrence for postoperative lung transplant patients. State treatment for these
arrhythmias and preventive measures.
Rationale for postoperative use of incentive spirometer, walking, diet and fluid restriction.
Impact of a denervated lung on fluid status, vital signs, and oxygenation.
Impact of bronchial anastomosis issues on overall lung function.
Rationale for cystic fibrosis patients to get their pancrealipase enzymes, GI management and sinus
irrigation.

e Reason for postoperative CMV prophylaxis, timing of CMV activation and medications used to prevent
it

e Indications and effects on immune system for transplant anti-rejection medications. State the reason
for induction therapy. State the reason for CMV prophylaxis, how to obtain CMV status of donor/
recipient and who should get it.

e SV02 monitoring: States the normal range for SVO2 monitoring. Calibration of the SV02 swan either
pre insertion and in vivo. Obtaining a mixed venous blood gas and calibrating the machine.
Troubleshoot the machine appropriately. Incorporate the SVO2 monitoring into the physical
assessment. Identify causes of decreased oxygen delivery / consumption. Notifies the physician
appropriately.

e Nitric Oxide: State the indications for nitric oxide use in the postop lung transplant patient. States the
potential complication with nitric oxide. Documents the nitric oxide dose appropriately. Suction the
patient on nitric oxide and the consequences of taking patient off the vent to bag and suction.

o Signs to watch in caring for a postop lung transplant patients’ airway changes (i.e. stenosis, dehiscence,
narrowing).

[[] Demonstrate :

e Proper wound care per the orders/ unit standardized processes

e Compile assessment information, labs, vitals, hemodynamics, I/0’s, weights and formulate a plan with
the medical team (NP, PA, physicians). Explain the plan of care to the patient and family.

e Incision: any signs of infection (drainage. odor), incision approximated.

[[] Educate the patient and family on effects of immunosuppression and preventive measures to decrease their
risk of infection (including PCM 2000 mask, handwashing),

Resources:
e Bojar, R.M., and Warner, K.G. (2005). Manual of Perioperative Care in Cardiac Surgery. 3" edition.
Malden, MA: Blackwell Sciences.
Cupples, S. and Ohler, L. (2003). Transplantation Nursing Secrets. Philadelphia, PA: Hanley & Belfus.
Niederhuber, J.E. (1998). Fundamentals of Surgery- Lung Transplantation. Stamford, CT: Appleton &
Lange.
e Ohler, L. and Cupples, S. (2008). Core Curriculum for Transplant Nurses. USA: Mosby Elsevier.
Curricula for UW Hospital and Clinics- Heart/ Lung Transplant class
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[] Learning Outcome #2: Demonstrate ability to respond to changes in the patient’s condition.
Required Competency Components:

[] Identifies:
e Changes in the patient’s condition, develops a plan of care and notifies the medical team.
Common postoperative complications for lung transplant patients. Identifies potential treatment options.

Method of obtaining biopsies post lung transplant, other purpose of doing a bronchoscopy in a lung
transplant patient and the procedure’s potential complications.

Different biopsy grading scores and its effect on the transplanted lung’s function.

e Number one concern in a postoperative lung transplant patient. State preventive strategies to decrease
this risk.

Signs/symptoms of rejection and infection in a lung transplant patient. Discuss the effect of rejection
and infection in a lung transplant patient.
Best diagnostic tool for rejection in lung transplant patients.

Rationale for reperfusion injury in postoperative lung transplant patients. State its impact on lung
function and also treatments for it.

Rrationale for not administering crystalloids in postoperative lung transplant patients.
Resources:

e Bojar, RM., and Warner, K.G. (2005). Manual of Perioperative Care in Cardiac Surgery. 3" edition.
Malden, MA: Blackwell Sciences.
Cupples, S. and Ohler, L. (2003). Transplantation Nursing Secrets. Philadelphia, PA: Hanley & Belfus.

Niederhuber, J.E. (1998). Fundamentals of Surgery- Lung Transplantation. Stamford, CT: Appleton &
Lange.

Ohler, L. and Cupples, S. (2008). Core Curriculum for Transplant Nurses. USA: Mosby Elsevier. .
Curricula for UW Hospital and Clinics- Heart/ Lung Transplant class
Transplant Webpage

Note: Example of the lung transplant patient competency completed during the orientation
program by participants, 2017.
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Table 4

Critical Thinking Questions for Care of a Lung Transplant Patient

" Clinical Thinking Questions Learner Response

I. What bronchial airway risk is a
concern in fresh postop lung
transplant patients and how do
you monitor for it?

o

What are 3 signs and symptoms
of reperfusion injury? '

3. Discuss the impact of reperfusion |
injury on the postoperative lung
transplant patient? How does it
manifest?

4. What is the main concern post
lung transplant?

5. What is the best method to assess
for rejection?

6. What are the 2 components of
CLAD and how is it treated?

I am able to safely prepare and care for a patient postop lung transplant.

Employee (printed name)

Employee signature Date (mm/dd/yyyy)

Preceptor (printed name)

Preceptor signature Date (mm/dd/yyyy)

Note: Example of clinical thinking questions for lung transplant patient participants completed
during the orientation program, 2017.
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Table 5

Program Evaluation

PROGRAM EVALUATION
ADVANCING RNS INTO CRITICAL CARE (ARC) Hospital and Clinics

lwl'lealth

University of Wisconsin

Please complete the following questions to ewvaluate your perceptions of the program, your comfort and confidence
level what you feel went well and what could be improved wath the program. Thank woul

Statement

ARC Orientation Program

1.

Following completion, the program met
the intended learming objsctise:
Participants will be able to function
independently as a critical care nurse as
demonstrated by their successful
completion of all unit bazed
competencies, classtoom and computer
baszed training provided throughout the
cufical care onentation program.

The Basic Knowledze Assessment Tool
(BEATY was beneficial forhelping
assess oy critical care knowdedge.

‘The Clinical Thinking Questions wete
beneficial for helping me develop catical
thinking skills in a critical care
erTvironiment.

The unit based competencies were
beneficial for helping me perfonm
independently in a crfical care
erTvirottment.

The Essentials of Critical Care
Cirentation (ECCCY on-line course was
beneficial for helping me perfonm
independently in a critical care
erTvironiment.

The hands-on patient care orentation
under the supervision of an expedenced
preceptor was beneficial forhelping me
petform independently in a cribical care
erTvirontrent.

After completion ofthe program, I am
confident in my knowledge of critical
Care TSI,

After completion ofthe program, I am
competent in my role as a cribical care
tegistered nurse.

Cirerall, T am satisfied wath this
prosrar.

Sirongly
Disagree

Strongly

T Agres Mewtral Disagree



TRANSITIONING NURSES TO A CRITICAL CARE FLOAT POOL 41

Program Support

10. Howr satisfied are you with the support
wou received from your preceptor?

11. Howrsatisfied are you with the support
you teceived from your CIE?

12, Howr satisfied are you with the support
you received from your WES?

13 How satisfied are you with the support
wou received from your manager?

Additional Feedback
14. Things I feel went well with this program:

15. Things I feel conld be improved with this program:

16. Additonal Feedback:

Note: Program evaluation of the orienting nurse perceptions of the program after completion, by
J. Kooiman-Mohr, T. Betts, 2017.
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Table 6

Participant Evaluation of Preceptor Expertise
Preceptor Expertise Fraluation

Preceptor Date

Thiz form is to be used for ongoing performance appraisal ofthe Preceptor.  The scoring is based on
Benmer’s Mowvice to Expert scale: | - Novicefrarely to 5 - Expert/Always

Level of expertise demonsiraied by Preceptor: Mervice rarely Expert/ihwarys
1. The Preceptorwas welcoming and positive 1 2 3 4 ]
2. Taughtfrom afoundation of clindcal expettise 1 2 3 4 5
3. Demonstrated professionalism and peet respect 1 2 3 4 ]
4. Discussed department expectations related to marse’srole 1 2 3 4 5
5. Introducedthe me tothe socialfwork culture of the unit 1 2 3 4 5
6. Recognized issues associatedwith reality shock 1 2 3 4 5
7. Listened attentively 1 2 3 4 ]
B Observedmy clindcal performance 1 2 3 4 5
9. Assistedmeto expand my mrsing knowledge and clinical nursing

. 1 2 3 4 5

shills.

10. Facilitated conflict resolution 1 2 3 4 5

11. Facilitated a cooperative relationship among the client, family, nurse
resident, clitical coach, and othermembers of the healtheare team.

—
b2
Ly
=
L}

12. Planned experietices to operationalize the competency form 1 2 3 4 ]
13, Wotked in collaboration to establish weekly goals 1 2 3 4 5
14, Developed alearning plan based onindividual needs 1 2 3 4 5
15, Provided scheduled learning oppottunities 1 2 3 4 5
18, Metregulaly to evaluate/discusslearning plan goals and outcomes. 1 2 3 4 5
17. Provided an envirotunent conducive for learning 1 2 3 4 ]
12, Applied effective teaching skillsftechnigues 1 2 3 4 5
19, Challenged me tomake decisions based onprinciples and standards of i 2 3 4 5
rarsing practice
20. Encouraged application of nursing theory to practice 1 2 3 4 5
21, Developedmy critical thinking skills thiu discussion of i 3 3 4 5
alternatives/priorities
21, Encouragedme to explore izsues and think independently 1 2 3 4 ]

23, Bupported my consistent progressin assuming responsibiity to provide
marsing care for a group of clients

24, Provvided resources and assistance appropiately 1 2 3 4 ]

25, Provided timely, sensitive, respectfnl feedback; in a quiet, private place | 1 2 3 4 5
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Level of expertise demonstrated by Preceptor: Wovicefrarely  Expertfalways
26, Ewaluated my performance/capahility 1 2 3 4 5
a7 Prowided pnsiti_*.fe reinfcnlrcement and suggestions that assisted me to 1 2 3 4 5
inprove oy mirsing practice
28. Praised achievernents L 2 3 4 3
29, Encouraged, coached, and motivated 1 2 3 4 5
30. Encouraged openness, trust, and inguiry. 1 2 3 4 5
31 Encouraged me to seek advice and gudance. 1 2 3 4 5
32, Was consistently available to prowde gudance and supervision as 1 3 3 4 5
needed.
33, Promoted my professional development as anurse 1 ) 3 4 5
34 Served az a professional role model 1 2 3 4 5
35, Was an effective preceptor 1 ) 3 4 5
Corments:

Note: Level of Expertise Demonstrated by Preceptor created by T. Zupanc, 2016.
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Critical Care Knowledge Assessment Pre & Post

100% - 92% 91%
90%
80% 74% 74% 74%
70%
60%
50%
40%
30%
20%
10%
0%

Participant 1 Participant 2 Average

B Pre-Program M Post Program

Figure 1. Pre and Post Basic Knowledge Assessment Tool (BKAT-9r) results show the
percentage of questions answered correctly out of 85 questions on the BKAT-9r tool. A paired
samples t-test evaluating participants’ pre and post orientation critical care knowledge scores
using SPSS data analysis indicate the mean post BKAT-9r scores (M=90.5, SD=0.58) were
significantly higher than the mean pre orientation critical care knowledge scores (M=74,
SD=0.00), (t(1)=11.0, p=0.05) created by T. Betts and K. Whitt, 2018. The George Washington
University, Washington, D.C.
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Paired Samples Test

Paired Differences
95% Confidence Interval of

the Difference

Std. Std. Error
Mean Deviation Mean Lower Upper t df Sig. (2-tailed)
Pair1  Pre Basic Knowledge -16.500 2.121 1.500 -35.559 2.559 -11.000 1 .058

Test - Post Basic

Knowledge Test

Figure 2. Statistical Package for the Social Sciences (SPSS) Data Analysis of Pre & Post Basic
Knowledge Assessment Tool (BKAT-9r). A paired samples t-test evaluating participants pre
and post orientation critical care knowledge scores using SPSS data analysis indicate the mean
post BKAT-9r scores (M=90.5, SD=0.58) were significantly higher than the mean pre orientation
critical care knowledge scores (M=74, SD=0.00), (t(1)=11.0, p=0.05) (n=2) created by T. Betts
and K. Whitt, 2018. The George Washington University, Washington, D.C.
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Participants ECCO Module Scores
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Figure 3. Participants’ Essentials of Critical Care Orientation (ECCO) Module Scores show the
percent score for participants on each of the 18 ECCO modules evaluated. Created by T. Betts,
2018. The George Washington University, Washington, D.C.
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Participants Time to Complete ECCO Modules
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Figure 4. Time to complete each Essentials of Critical Care Orientation (ECCO) on-line module
in hours and minutes, created by T. Betts, 2018. The George Washington University,
Washington, D.C.
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