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Abstract This study identifies the educational needs of nursing students and clinical nurses for
simulation-based education on patient safety competency using the IPA method. A total of 213 subjects,
comprising 79 nursing college students and 134 clinical nurses, were enrolled in the study. Data were
collected from June to October 2020 and analyzed by applying descriptive statistics, independent t-tests,
paired t-tests, and IPA methods using the SPSS 26.0 program. Perceived importance of patient safety
competency was higher among nursing students compared to clinical nurses in overall domains (t=-2.99,
p=.003), including knowledge (t=-2.41, p=.017), skills (t=-2.87, p=.004), and attitude (t=-2.99, p=.003).
However, clinical nurses showed higher performance than nursing students in areas of knowledge
(t=3.76, p<.001), skills (t=4.63, p<.001), and overall domains (t=3.45, p=.001), but nursing students had a
better attitude than nurses (t=-2.64, p=.009). The item of 'communicating observations or concerns
related to hazards or errors with healthcare professionals' required concentration concentration in both
groups and needs to be prioritized for improvement. The results of this study reflect the needs of
educational beneficiaries and clinical sites, and provide evidence for developing simulation-based

education on patient safety competency for nursing students.
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Fig. 1. Important-Performance Grid (Martilla, 1977)
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Table 1. Questions for Patient Safety Competency Self-Evaluation (Lee et al., 2014)[24]

Items Questions
K1 Describe factors that create a culture of safety (e.g., teamwork, leadership, effective communication).
K2 Describe role of human factors in assuring safety (e.g., physical, psychological limitations of human, interactions between
human and instrument).
K3 |Distinguish among errors, adverse events, near misses, and hazards.
K4 |Describe processes used in analyzing causes of error (e.g., root cause analysis).
K5 Describe the impact (benefits and limitations) of technology and information management care (e.g., bar codes, electronic
medical record, medication pumps, automatic alerts and alarms).
K6 |Explain how authority gradients (horizontal, vertical) influence teamwork and patient safety.
N Report errors using an organizational error reporting system.
S2  |Accurately enter an error report.
S3 Analyze a case to find the causes of an error.
S4  |Support and advise a peer who must decide how to respond to an error.
S5 |Disclose an error to a faculty member.
S6  |Communicate observations or concerns related to hazards or errors with health care professionals.
S7  |Communicate observations or concerns related to hazards or errors with an affected patient and his or her family.
S8 |Locate evidence reports related to clinical practice topics and guidelines to define uncertainty in nursing care.
S9  |Use high quality electronic sources of health care information (e.g., online medical database).
s10 Use technology and information management tools (e.g., bar codes, electronic medical record, automatic alerts and alarms) to
support safe processes of care.
S11 |Prevent and manage pressure ulcers.
S12 |Practice hand hygiene to prevent infection.
S13  |Use falls risk assessment tool to prevent falls.
S14 |Give a blood transfusion according to transfusion policies for safe care.
S15 |Administer drug to patient according to medication policies for safe care.
s16 Follow communication practices that minimize risks associated with
hand offs between and among providers and across transitions in care.
S17 |Document hand-off communication according to institutional policies.
S18 |Use standard infection control precautions for all patient encounters and other transmission precautions as appropriate.
S19 |Use appropriate personal protective equipment (e.g., mask, goggles, gloves).
$20 Apply aseptic technique when inserting invasive devices as appropriate for patient care procedures (e.g., foley catheter
insertion, intravenous catheter insertion, dressing).
S21 |Check patient’s identity accurately (e.g., a registration number, birth date, name).
Al |Making errors in health care is preventable
A2 |Health care professionals should make an effort to improve patient safety.
A3 |Health care professionals should not tolerate uncertainty in patient care.
A4 |Learning how to improve patient safety is an appropriate use of time in health programs in school.
A5 |Health care professionals should routinely share information about medical errors and what caused them.
A6 |Patient safety is a high priority to health care professionals.
A7 |Health care professionals should routinely report when certain errors occur.
A8 |Health care professionals should disclose errors to an affected patient and his or her family.
A9* |If there is no harm to the patient, there is no need to report an error.
A10* |If T saw an error, I would keep it to myself.
ALl Technology and information management tools (e.g., bar codes, electronic medical record, automatic alerts and alarms) should
be used appropriately to support safe processes of care.
Al12 |Value own role in preventing errors.
Al3 Value nurses’ involvement in design, selection, implementation, and evaluation of information technologies to support patient
care.
Ald A standardized procedure minimizes risks associated with hand off (e.g., transfer, shifts) within disciplines and across transitions

in care.

*Reverse items
K=Knowledge, S=Skill, A=Attitude
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Table 2. General characteristics of participants
(N=213)
Students Nurses
Variables Categories (n=79) (n=134)
n ‘ % n %
Age M+£SD 22.29+1.36 | 25.57+1.64
Gend Male 23 29.1 13 9.7
ender Female 56 | 709 | 121 | 90.3
Junior 15 19.0 - -
Grade Senior 64 | 81.0 - -
>4.0 8 10.1 - -
3.5 ~ 4.0 25 31.6 - -
GPA 3.0 ~ 3.5 33 | 41.8 - -
3.0 13 | 165 - -
Mai Moderate 13 16.5 - -
o Satisfied 50 | 633 | - | -
satisfaction —
Very satisfied 16 20.3 - -
{1 - - 14 10.4
Total clinical 1.0 ~ 2.0 - - 35 | 26.1
career (yr) 2.0 ~ 3.0 - - 44 | 32.8
>3 - - 41 30.6
Type of General Hospital _ ~
working /Clinic i
hospital Tertiary Hospital | - - 82 | 61.2
General Ward - - 76 | 56.7
_ ICU - - [ 24 [ 179
Working ER - BN EY
department
OR/DR - - 7 5.2
Etc. - - 16 11.9

ER = Emergency Room; ICU = Intensive Care Unit; OR =
Operating Room, DR = Delivery Room
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Table 3. Differences between nurses and nursing students and gaps in importance and performance of patient
safety education

Importance Performance Gaps in importance and performance
Students | Nurses Students | Nurses _ _
Items @79 | =134 | . 5 @79 | =134 | . . Students (n=79) Nurses (n=134)
M | SD| M | SD M | SD| M | SD M SD t p M SD t p

K1 4.51/0.66(4.17]0.69(-3.48| .001 |4.05|0.85|4.22|0.65| 1.60 | .111 | 0.46 | 0.90 | 4.49 |<.001|-0.04| 0.70 |-0.74| .462

K2 4.4610.68(4.19]0.70(-2.67 | .008 |3.78|0.94|4.05|0.74 | 2.16 | .033 | 0.67 | 0.97 | 6.15 |<.001| 0.14 | 0.71 | 2.32 | .022

K3 4.51]0.62|4.39|0.68|-1.27 | .207 |3.73]|1.01|4.33|0.69 | 4.63 |<.001| 0.77 | 1.00 | 6.87 |<.001| 0.06 | 0.71 | 0.97 | .334

K4 4.4310.80(4.22]0.69|-1.99| .048 |3.53|1.08|4.08|0.79| 3.98 |<.001| 0.90 | 1.08 | 7.36 |<.001| 0.14 | 0.83 | 1.97 | .051

K5 4.51/0.60|4.34]0.69|-1.74| .083 |3.82|0.92|4.37|0.71| 4.83 |<.001| 0.68 | 0.98 | 6.19 |<.001|-0.02| 0.75 |-0.35| .730

K6 4.27|0.81(4.25]0.71(-0.18| .854 |3.92|0.86|4.16|0.67 | 2.07 | .041 | 0.34 | 0.86 | 3.53 | .001 | 0.09 | 0.69 | 1.51 | .134

S1 4.5610.64|4.10]0.74|-4.54|<.001|3.61|1.08|4.16|0.77 | 3.96 |<.001| 0.95 | 1.12 | 7.54 |<.001|-0.05| 1.03 |-0.59 .557

S2 4.5710.574.13]0.78 | -4.40|€.001|3.46| 1.15|4.18 |0.77 | 4.96 |<.001| 1.11 | 1.14 | 8.66 |<.001|-0.05| 1.01 |-0.60 | .549

S3 4.5210.70(4.39]0.65(-1.39| .167 |3.78|0.90|3.99|0.81 | 1.69 | .094 | 0.73 | 0.90 | 7.24 {<.001| 0.40 | 0.85 | 5.39 |<.001

S4 4.53]0.66|4.40|0.58|-1.58| .115 |3.81|0.91|4.17|0.73| 3.01 | .003 | 0.72 | 0.90 | 7.09 |<.001| 0.22 | 0.81 | 3.20 | .002

S5 4.63|0.49(4.37/0.58|-3.50| .001 |4.13|0.74|4.45]0.60| 3.47 | .001 | 0.51 | 0.73 | 6.15 |<.001|-0.07 | 0.69 |-1.25| .213

S6 4.63|0.584.43]0.61 [-2.36| .019 |3.99|0.81|4.30|0.70 | 2.95 | .004 | 0.65 | 0.88 | 6.54 [<.001| 0.13 | 0.70 | 2.21 | .029

S7 4.56/0.64|4.31]0.63|-2.81| .005 |3.86|0.92|4.10|0.80| 1.97 | .051 | 0.70 | 0.91 | 6.79 |<.001| 0.20 | 0.75 | 3.09 | .002

S8 4.65|0.51(4.41]0.65(-2.93| .004 |4.00|0.78|4.17|0.72| 1.59 | .114 | 0.65 | 0.75 | 7.63 |<.001| 0.24 | 0.82 | 3.39 | .001

S9 4.56/0.61(4.38]0.65(-1.96| .052 |4.22|0.80|4.25|0.71| 0.30 | .768 | 0.34 | 0.70 | 4.37 {<.001| 0.13 | 0.78 | 1.99 | .049

S10 4.5610.64|4.39]0.66 |-1.83| .069 |3.95|0.89|4.37|0.71 3.76 | <.001| 0.61 | 0.94 | 5.75 [<.001| 0.02 | 0.79 | 0.33 | .743

S11 4.65|0.51|4.62|0.55|-0.35| .729 |4.27|0.81|4.54|0.64| 2.54 | .012 | 0.38 | 0.76 | 4.46 |<.001| 0.08 | 0.61 | 1.55 | .124

S12 4.84|0.37(4.7210.50-1.86| .065 |4.56|0.67|4.75|0.49 | 2.18 | .031 | 0.28 | 0.62 | 4.00 |<.001|-0.02| 0.59 |-0.44 | .663

S13 4.8010.404.63]0.57 [-2.54| .012 |4.41|0.784.63|0.58 | 2.27 | .025 | 0.39 | 0.72 | 4.82 |<.001|-0.01| 0.62 |-0.14| .889

S14 4.7310.474.7210.50[-0.26 | .799 |4.10|0.89|4.73|0.55| 5.71 |<.001| 0.63 | 0.92 | 6.10 |<.001|-0.01| 0.56 |-0.31|.759

S15 4.75|0.49(4.7310.49(-0.22| .825 |4.19|0.80|4.75|0.49| 5.59 |<.001| 0.56 | 0.76 | 6.48 |<.001|-0.01| 0.47 |-0.36| .716

S16 4.7010.46(4.55]0.57 | -2.01 | .046 |4.11|0.86|4.55|0.58 | 4.01 |<.001| 0.58 | 0.89 | 5.84 {<.001| 0.00 | 0.68 | 0.00 |1.000

S17 4.63|0.5414.50|0.62|-1.65| .101 |3.84|0.97|4.57]0.59 | 6.15 [<.001| 0.80 | 0.95 | 7.44 |<.001|-0.07| 0.69 |-1.25| .213

S18 4.72|0.48|4.57|0.57 | -2.02 | .045 |4.24|0.77 |4.59|0.54| 3.55 | .001 | 0.48 | 0.80 | 5.35 |<.001|-0.01| 0.61 |-0.28] .778

S19 4.7310.504.66|0.49|-1.10| .271 |4.52|0.66|4.74|0.50| 2.56 | .012 | 0.22 | 0.73 | 2.63 | .010 |-0.08| 0.46 |-2.07| .041

S20 4.7810.44|4.74]0.44(-0.73 | .464 |4.29|0.79|4.69|0.59 | 3.87 |<.001| 0.49 | 0.88 | 5.01 [<.001| 0.05 | 0.58 | 1.04 | .298

S21 4.75|0.47|4.7810.42| 0.47 | .637 |4.66|0.55|4.73|0.49| 1.00 | .319 | 0.09 | 0.54 | 1.47 | .146 | 0.04 | 0.44 | 1.18 | .241

Al 4.63|0.51]4.40|0.58|-3.02| .003 |4.51|0.64|4.29]0.61 |-2.44| .015 | 0.13 | 0.61 | 1.85 | .068 | 0.11 | 0.63 | 2.05 | .043

A2 4.75|0.4414.57|0.50|-2.64| .009 |4.76|0.46|4.61]0.53 |-2.13| .034 | -0.01 | 0.34 |-0.33| .741 |-0.04| 0.51 |-0.84| .400

A3 4.7010.52(4.60]0.58-1.30| .196 |4.65|0.64|4.63|0.53 |-0.14| .890 | 0.05 | 0.66 | 0.68 | .496 |-0.04| 0.54 |-0.80 | .425

A4 4.6610.50(4.43]0.58(-2.98| .003 |4.70|0.54|4.44|0.62 |-3.16| .002 | -0.04 | 0.49 |-0.69| .495 |-0.01| 0.45 |-0.19| .848

A5 4.59|0.57 |4.54|0.54|-0.64 | .522 |4.66|0.50|4.51|0.58 |-1.99| .048 | -0.06 | 0.46 |-1.22| .228 | 0.04 | 0.57 | 0.76 | .448

A6 4.7710.45(4.59]0.52|-2.69| .008 |4.78|0.47|4.57|0.57 [-2.91| .004 | -0.01 | 0.44 |-0.26| .798 | 0.01 | 0.42 | 0.41 | .685

A7 4.7710.45|4.66|0.51 [-1.72| .087 |4.82|0.384.58 |0.58 |-3.64|<.001 | -0.05 | 0.45 |-1.00| .320 | 0.07 | 0.60 | 1.45 | .150

A8 4.5410.62|4.41]0.70(-1.41| .159 |4.52|0.70|4.34 | 0.69 [-1.86| .064 | 0.03 | 0.51 | 0.44 | .658 | 0.07 | 0.66 | 1.32 | .190

A9 3.29(1.50|3.34|1.20| 0.23 | .822 [3.66|1.35|3.64|1.24|-0.09| .928 | -0.37 | 1.06 |-3.07| .003 |-0.31| 0.87 |-4.08 |<.001

A10 3.51[1.58|3.75|1.32| 1.14 | .257 |3.78|1.46|3.94|1.26| 0.82 | .414 | -0.28 | 1.02 |-2.42| .018 |-0.19| 0.95 |-2.36| .020

All 4.6210.61(4.39]0.56(-2.83| .005 |4.62|0.61|4.45|0.60 [-2.03| .044 | 0.00 | 0.39 | 0.00 {1.000|-0.06| 0.57 |-1.21| .229

Al2 4.51]0.70|4.45|0.57 | -0.67 | .506 |4.70|0.49|4.45|0.64|-3.17| .002 | -0.19 | 0.60 |-2.81| .006 | 0.00 | 0.52 | 0.00 |1.000

Al3 4.5610.57|4.36]0.64 |-2.27| .024 |4.62|0.54|4.40|0.68 [-2.66| .009 | -0.06 | 0.40 |-1.40| .167 |-0.04| 0.62 |-0.70| .486

Al4 4.71/0.46|4.46]0.53|-3.58|€.001|4.70|0.54|4.49|0.58 |-2.58| .011 | 0.01 | 0.41 | 0.28 | .783 |-0.03| 0.49 |-0.71| .482

Knowledge| 4.45|0.57 | 4.26|0.52|-2.41| .017 |3.81|0.83|4.20|0.55| 3.76 |<.001 | -0.09 | 0.51 |-1.53| .130 |-0.12| 0.54 |-2.58 .011

Skill 4.66|0.39|4.50|0.39|-2.87 | .004 |4.09|0.59 |4.45|0.45| 4.63 |<.001| 0.56 | 0.53 | 9.49 |<.001| 0.05 | 0.41 | 1.51 | .133

Attitude |4.47|0.36|4.35|0.37|-2.29| .023 |4.53|0.38|4.38|0.42 |-2.64| .009 | 0.66 | 0.86 | 6.80 |<.001| 0.15 | 0.57 | 3.09 | .002

Overall [4.56]0.35]4.42]0.35[-2.99] .003 [4.19/0.43[4.39]0.37| 3.45 | .001 | 0.36 | 0.34 | 9.58 |<.001] 0.03 [ 0.25 | 1.21 | .229
K=Knowledge, S=Skill, A=Attitude
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