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Abstract

Objective: “Determine which clients to recommend for discharge in a disaster situation” is a
Registered Nurse Activity Statement on the National Council Licensing Exam test plan. The
activity statement raised the nursing education research question: could senior student nurses
transfer their learning to a novel circumstance, with a high degree of risk, making decisions
using patient assessments and determining resource needs? A study with a descriptive quanti-
tative approach was designed with 2 aims. The first was to describe students’ transfer of learning
for basic disaster and medical-surgical knowledge and make recommendations for patient
dispositions. The second aim was to describe students’ attitudes about their transfer of learning
during the tabletop exercise.

Methods: A researcher-designed disaster-scenario tabletop exercise and 3 instruments with
subject-matter-expert feedback captured participants’ decisions. Eligible senior student nurses
volunteered to participate in the replicated study that was extended to 2 universities. Participant
decisions and attitude responses were statistically analyzed.

Results: Descriptive and difficulty index statistics described students’ transfer of learning for
basic disaster and medical-surgical topics, patient disposition recommendations, and attitudes.
The cut-score for optimal transfer of learning was difficulty index (DI) < .49.

Conclusions: Students had positive attitudes and transferred learning to most decisions.
Decision DIs < .49 were remediated.

“Determine which clients to recommend for discharge in a disaster situation™ is a Registered

Nurse Activity Statement on the National Council Licensing Exam Test Plan. Risk identification
is taught with prelicensure nursing assessment and care planning. The activity statement raised
the nursing education research question: could senior student nurses transfer their learning to a
novel circumstance with a high degree of risk making decisions using patient assessments and
determining resource needs? Transfer of learning (TOL) is a critical outcome of students’
nursing education.

Optimal TOL is the ability to use learning in novel circumstances.”> Hospital emergency
response plans often include early discharge or transfer of patients to an alternative care site
to reallocate current resources. Decisions made by the bedside nurse contribute to recommen-
dations of patient dispositions.® Tabletop exercises provide classroom disaster-related opportu-
nities where student nurses must critically think to problem-solve for operational plan needs.**

The principal investigator (PI) designed tabletop exercise® mirrored the Registered Nurse
activity statement.! The exercise was further developed into the original study® using a descrip-
tive quantitative approach. The disaster-scenario set the novel circumstance for student nurses
to make decisions captured as instrument data to describe their TOL.

The measured TOL was for medical-surgical topics included in nursing curriculums and
covered by senior-level: basic disaster knowledge, discharge and transfer planning, infection,
bleeding, pain, and hyponatremia. The study had 2 aims. The first was to describe students’
TOL for basic disaster and medical-surgical knowledge and make recommendations for patient
dispositions. The second aim was to describe students’ attitudes about their TOL during the
tabletop exercise. This brief report presents the findings from the replicated study that was
extended to 2 Mid-Atlantic universities.

Methods

The study used a classroom disaster-scenario tabletop exercise. The PI, a disaster nurse, and a
tabletop exercise subject-matter-expert (SME) developed the 3 paper instruments for data
collection, the 4 patient shift reports, and the exercise scenario. The scenario was based on
the PI’s lived experience and a literature review validated the role of the professional nurse.®
The setting was a medical-surgical unit in an acute care hospital where students assessed
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and made a discharge, transfer, or remain-in-place recommenda-
tion for their assigned inpatients. The scenario included the
hospital operating within the standards of care, unaffected directly
by the disaster, and disaster victims arriving for admission.
Students were provided 1 Disaster Knowledge Test (DKT),
4 Tabletop Matrixes (MATRIX) with 4 patient shift reports, and
1 Tabletop Attitude Questionnaire (TAQ).

Students were in the role of the registered nurse during the exer-
cise. The exercise begins with the students’ completing the DKT as
their annual disaster competency assessment. Then the PI
announced that a disaster had occurred 50 miles away. The
hospital needed to open inpatient space, staff, and resources for
a disaster victim surge arriving in the next 12-24 h. Students were
charged to assess the 4 medical-surgical patients using the provided
change of shift reports. Using the shift reports, students decided
physical acuity, functional ability, and resource needs and then
made their recommendation for the patient disposition. Options
for recommendations included: remain-in-place, discharge home,
transfer to an internal or external alternative care site, or transfer to
critical care. Students also documented a patient’s readiness time
for disposition. Students completed 1 MATRIX with their
decisions for each patient. Table 1 includes key patient shift report
facts.

The exercise ended after a verbal count of opened beds.
Students then completed the TAQ. Data analysis identified aggre-
gate sample TOL gaps that were remediated for the students at
both universities. Time projections for the DKT was 22 min;
Matrix, 10 min each; verbal count of opened beds, 3 min; and
TAQ, 3 min.

Instruments

Medical-surgical and disaster nurse SMEs evaluated the DKT,
MATRIX, and TAQ for Content Validity Index (CVI). Answer
keys for the 4 patient MATRIXs and the DKT were evaluated
for inter-rater agreement by the SMEs. The instruments were
revised on their feedback. A pilot study estimated DKT and
TAQ statistical reliability with Cronbach’s alpha.

The purpose of the MATRIX (CVI=.95), a criterion-refer-
enced TOL performance measure,” was to collect decisions for
physical acuity, functional ability, and resource needs to then make
a recommendation for patient disposition. Disaster nurse SME
inter-rater reliability was 100% for disposition recommendations,
and medical-surgical nurse SME inter-rater reliability was 95-98%
across MATRIX categories on all 4 patients.

The organization of MATRIX checklists were improved before
the replication study by separating skin, movement, nutrition,
hygiene, and patient teaching under their respective categories:
physical acuity, functional abilities, and resource needs (Table 1).
The score range is now 0-30. Optimal TOL is a higher MATRIX
total score.

The purpose of the DKT (CVI=.96; r=.60) was to measure
basic disaster education covered in nursing coursework using
30 multiple-choice items. The score range is 0-30. Inter-rater
SME agreement was 90-100%. Table 2 shows item topics. Optimal
TOL is a higher DKT total score.

The TAQ (CVI = .89, r =.76) purpose was to describe students’
attitudes using their TOL during a tabletop exercise. There are 13
Likert statements with 2 that are reverse scored. The item score
range is 1-5; 5 strongly agree, 4 agree, 3 neither agree nor disagree,
2 disagree, and 1, strongly disagree. Table 2 shows attitude
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concepts, a more positive attitude for TOL during the tabletop
exercise had a higher item score.

Sample

The courses selected at the 2 Mid-Atlantic universities for sample
recruitment had 75-min-long classes; the minimum time needed to
complete consent procedures and the study exercise with data
collection. The aggregated convenience sample was recruited from
senior student nurses who were enrolled in the senior-level
medical-surgical or community courses at 1 university and in a
senior elective at the other university. Recruitment occurred as a
written notice in the course syllabi and a verbal announcement
by the course coordinators after both university institutional
review boards approved the study. Student nurses not enrolled
in the specified senior-level courses were excluded. The 2-univer-
sity aggregate sample (N =129) included 112 females, 16 males,
and 1 transgender person.

Statistics

Anonymous aggregate instrument data were hand entered into
SPSS Version 23.2 Analysis included descriptive statistics and diffi-
culty index (DI). Descriptive statistics measured data averages,
frequencies, and standard deviation. The proportion of responses
answered correctly is DL.° Educators often use a DI of <.49 to
determine remediation needs. For this study, a DI <.49 was the
cut-score and described less-than-optimal TOL for DKT item
and MATRIX category scores.

The study was designed with a power of .80 and alpha was set at
.05. The effect was moderate at .50, with a minimum sample size of
65. A study instrument with more than 10% of responses missing
was eliminated. If a DKT or MATRIX had less than 10% of
responses missing, then a “0” marked the blank response; on the
TAQ, the average mean replaced the missing response.

Results

Power and effect were achieved for the study with the sample of
129 participants. Instruments missing 10% of responses were
removed from data analysis (Tables 1 and 2).

The completion of basic disaster education in nursing course-
work was captured as demographic items. Basic disaster education
(72.9%; n=94), including personal protective equipment (PPE)
(69%; n=89), was covered in medical-surgical coursework and
in other nursing coursework (21.7%; n = 28).

Table 2 provides DKT item DI results and TAQ item means.
The DKT (N=127) averaged 20.9 (SD=3.2) of 30 points.
The DI item range was .12 to .98. All PPE items had DIs < .49,
while triage, disaster types, and disaster response items were .98.
The TAQ (N=109) item mean range was 2.7 to 4.4. Student
self-report confidence in decision-making was 2.7 (SD = .90),
and the exercise helped identify knowledge gaps was 4.4 (SD = .82).

Table 1 lists the MATRIX infection, bleeding, pain, and hypo-
natremia total scores and respectively, each category DI. Of note,
the MATRIX DI recommendations for patient dispositions
described more optimal TOL for infection (n=110) at .73 and
bleeding (n =117) at .50. Hyponatremia (n = 105) at .30 and pain
(n=110) at .28 were < .49.
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Table 1. Key patient facts, tabletop matrix category DIs (N = 129)

Infection Key patient facts
Disposition: discharge home, if appropriate
with PO antibiotics

DX: UTI, HX: lupus, LABS: white blood count 3.3/mL, CURRENT PLAN: intravenous antibiotics

Bleeding Key patient facts
Disposition: discharge home after 3 unit &
repeat H&H cells

DX: Gl bleed, HX: back strain, MEDS: ibuprofen, LABS & DIAGNOSTICS: admit hemoglobin & hematocrit
6 mg/dL/20%, endoscope bleeding resolved. CURRENT PLAN: #2 completed of 3 units packed red blood

Pain Key patient facts
Disposition: transfer to external alternative
care site

DX: pain, weight loss, HX: multiple myeloma, SOCIAL: lives alone, CURRENT PLAN: patient-controlled
analgesia, physical therapy/occupational therapy

Hyponatremia Key patient facts

Disposition: remain in current bed fluid restriction

DX: mental status change HX: small cell lung cancer, LABS: Na 121 mEq/L CURRENT PLAN: 24-hour urine,

Item n n=110 n=117 n=110 n=105
Item mean (SD) range 0-30 23.3 (5.9) 19.6 (6.0) 15.9 (5.1) 14.9 (5.5)
# of MATRIX eliminated 19 12 19 24
Category (points) difficulty Index (points) DI DI DI DI
Patient acuity neuro (1) 73 .92 .84 .59
Patient acuity cardiac (1) .83 .80 .84 .87
Patient acuity respiratory (1) 97 92 .62 .81
Patient acuity GI (1) .95 .59 .66 .70
Patient acuity GU (1) .83 .95 .86 .88
Patient acuity Safety (1) 92 .86 .56 .29
Patient acuity Skin (1) .96 76 .61 74
Patient acuity F & E (1) .80 12 .64 74
Functional - movement (1) .92 73 .58 .82
Functional - nutrition (1) .93 .61 42 .57
Functional - hygiene (1) .93 .80 .51 .46
Space for care - isolation (1) 97 .98 .96 1.00
Space for care - setting (1) .35 41 .54 .13
Staff/provider of care (1) .66 .79 .66 71
Supplies - respiratory (1) .95 .96 .85 .88
Supplies - medications (1) .48 .28 .67 .60
Supplies - procedures (1) 76 .58 .58 .28
Patient teaching (1) .63 A8 .35 .24
Patient disposition rec (10) 73 .50 .28 .30
Time ready for dispo (1) a7 .54 .51 .30
Established Dx & POC (1) .76 .66 .53 .07

# Eliminated for missing 10% of responses.

Abbreviations: Dispo, disposition; Dx, diagnosis; F&E, fluid & electrolyte; Gl, gastrointestinal; GU = genitourinary; HX, history; Na = sodium; POC = plan of care (patient had an established
diagnosis and plan of care versus a patient not having an established diagnosis and plan of care as identified by the nurse); Rec, Recommendation; UTI, urinary tract infection.

Discussion

Study data analysis provided DKT and MATRIX DI results that
described students’ TOL during the disaster-scenario tabletop
exercise. Likert statement TAQ item means described student atti-
tudes for their TOL during the exercise. The DKT and MATRIX
DIs were educationally more useful TOL descriptions than instru-
ment total scores to identify specific student remediation needs.
Mean TAQ item descriptions, though, were helpful for the assess-
ment of students’ attitudes.

Perkins and Salomon? wrote that there is ample research on
educational experiences that hope to aid transfer but often fall
short; moreover, the design of experiences for transfer is a critical
first step. Education aspires for the TOL by teaching initial learning
to include connections that a learner will be able to use in the
future. First learning in the classroom is dramatically different
from contexts of use.?
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Basic disaster and medical-surgical education include initial
knowledge that the learner transfers and uses in decision-making
that matters to the people involved in the circumstance. The
disaster-scenario tabletop exercise was a student opportunity to
transfer learning to make decisions to keep the nurse and the
patient safe. Critical first learning and then learner discovery for
how to use and apply learning is how they gain insight to become
a thinker and decision-maker. Novel circumstances with uncer-
tainty, as is common with a disaster-scenario, can aid the student
nurse to advance their thinking and decision-making for more
complex problem-solving. The tabletop exercise is a strategy to
bring that opportunity to the classroom.

Student attitudes were that the tabletop exercise was
an opportunity to identify their knowledge gaps, ability
to manage patient needs, and use the nursing process. The study
supports that tabletop exercises can be a measurable novel
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Table 2 Disaster Knowledge Test (N =127) DIs & Tabletop Attitude (N = 109)
Means (SD)

Disaster Preparedness (1) .57
Nurses Roles During a Disaster (1) .85
Internal & External Disasters (1) .95
Nurses Roles During a Disaster (1) .94
Disaster Phases (1) .95
Characteristics of a Disaster (1) .92
Disaster Response Activity Statement (1) .98
Disaster Response Activity Statement (1) .87
Functions during Emergency Response Plan (1) .92
Emergency Response Plan Activities (1) .67
Emergency Response Plan Roles (1) 79
Emergency Response Plan Roles (1) 17
Functions during Emergency Response Plan (1) .65
Functions during Emergency Response Plan (1) .55
Emergency Response Plan Roles (1) .67
Emergency Response Plan Roles (1) .83
All Hazard Approach (1) .65
Disaster Types (1) .98
Function of Emergency Response Plan (1) .78
Personal Protection Equipment with standard equipment and 12
mask (1)

Personal Protection Equipment with N95 mask (1) A7
Personal Protection Equipment respiratory protection (1) 13
Triage priorities (1) 98
Reassessment and triage (1) .53
Disaster triage colors (1) .86
Decreasing patient census strategy (1) .80
External Alternative Care Sites (1) 12
Cohorting strategy (1) 44
Resource strategies with incoming patient surge (1) .51
Standards of practice used during disaster (1) .65

The tabletop exercise:

Was an opportunity to use previous learning. 4.1 (.78)
Helped me identify my knowledge gaps. 4.4 (.82)
Helped me identify my knowledge strengths. 4.0 (.84)
Helped me identify my knowledge for basic disaster 4.1 (.77)
topics.

Was an opportunity to identify my abilities to manage 4.2 (.75)

patient needs.

Did not advance my ability to apply previous learning 3.8 (1.0)
Previous knowledge & the exercise facilitated me to 3.6 (.81)
recommend patient dispositions
Not confident with decisions during the exercise 2.7(.91)
Used nursing process during the exercise 3.9 (.64)
Applied standards of practice during exercise 3.3 (.88)
Maintained safety 4.1 (.67)
Maintained quality care 4.1 (.70)
Disaster education not needed to complete exercise 4.0 (1.1)

DKT eliminated instruments, n =2. TAQ eliminated instruments, n =20, SD = Standard
Deviation.

circumstance and is a classroom nongraded assessment of
students’ TOL and attitudes. Educators need strategies to
provide novel circumstances to get at the optimal TOL and
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determine gaps to aid remediation that includes applying the
nursing process. Using a (nursing) process to strategically think
and consider assessed risks for physical acuity, functional ability,
and resource needs is critical to planning and considering
outcome decisions, such as the MATRIX recommendation for
patient disposition.

Student TOL strengths were overall DKT knowledge and
MATRIX physical and functional assessments. In contrast, data
described gapped TOL that did not reduce risk. The low DIs for
DKT PPE items and the MATRIX recommendations for patient
dispositions with pain and hyponatremia described lower TOL,
which could be the effect of a knowledge deficit or not using
the nursing process as steps for thinking. Rationales for these
lowest DI results include that students did not recognize how
wearing PPE protects the provider, understanding the impact of
a patient living alone with pain on self-care, or the correction
needed for a patient with a sodium of 121 mEq/L. It is plausible
that students may not have had enough novel experiences to
transfer learning with situated thinking for problem-solving and
making decisions. Likewise, nursing education must plan these
student opportunities.

The 75-min class time was a key limitation. The study had an
unintended time pressure likely caused by the study design with the
consent procedures and exercise in the same class period. Many
students had never experienced a tabletop exercise and asked many
questions about how they worked in the classroom. The tight time
design is one rationale for the low decision confidence and instru-
ment elimination when missing more than 10% of responses.
Future studies will plan for a longer time or reduce the patient
assignment to 3. Additionally, focused student interviews could
inform of other confidence or TOL factors.

In conclusion, student nurse decision-making during the
disaster-scenario tabletop exercise approximated the Registered
Nurse Activity Statement listed on the National Council Licensing
Exam Test Plan.! Students could safely transfer their learning
to most decisions during a novel circumstance with a high degree
of risk. Descriptions of students’ TOL for basic disaster and
medical-surgical topics, 4 recommendations for patient disposi-
tions, and their attitudes were obtained from instrument data
analysis. Remediation occurred for less-than-optimal TOL deci-
sions (< .49). Disaster-scenario tabletop exercises, such as designed
for this study, benefit student nurse development of essential core
disaster nursing competencies.'’
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