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Purpose: The purpose of this study was to evaluate the impact of synchronous online education on the patient safety competency
(knowledge, attitudes, and skills) of nursing students in Korea and to explore what they thought about this educational method.
Methods: A single-group pre-and post-test design and summative content analysis were implemented. On November 14th, 2020, 110
nursing students completed synchronous online patient safety education. Patient safety competency was measured before and after the
intervention using the revised Patient Safety Competency Self-Evaluation tool. The descriptive statistics, paired t-test, and Wilcoxon
signed-rank test were used to analyze the data. Students also expressed their opinions about this education based on open-ended ques-
tions.

Results: All the patient safety competency scores significantly increased after intervention. A summative content analysis of the
open-ended questions yielded S categories: educational materials, education level, education time, interaction, and educational media.
Conclusion: This study found that synchronous online patient safety education improves nursing students’ knowledge on, attitudes
towards, and skills in patient safety. Nursing students also expressed a variety of positive aspects of the online education method. To im-
prove the efficacy of synchronous online patient safety education, there is a need for further empirical studies on the appropriate class
duration and difficulty of the content. It is essential to find a way to combine online education with various learning activities.
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Introduction

Background/rationale
Coronavirus disease 2019 (COVID-19) has generated aware-

ness about patient safety, such as the need to prevent infection,
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and has further emphasized the importance of nurturing nurses
who can professionally respond to patient safety issues [1]. To
prevent infection, traditional teaching methods have quickly been
replaced with the online format [2]. However, studies on the ef-
fectiveness of online patient safety education are still insufficient.
Synchronous online education allows students to engage at fixed
times in different physical locations, which helps students main-
tain tension related to learning and class participation [3]. A me-
ta-analysis on the learning effects showed that synchronous online

education was more effective for knowledge promotion than both
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asynchronous online and face-to-face education [4].

Objectives

It aims to evaluate the effects of synchronous online education
on nursing students’ competency, including knowledge, attitudes,
and skills, and to investigate what nursing students think of this
educational method. We hypothesized that synchronous online
patient safety education has a positive effect on nursing students’
knowledge of; attitudes toward, and skill of patient safety.

Methods

Ethics statement

This study was approved by the Institutional Review Board of
Severance Hospital (Y-2020-0067). Informed consent was ob-
tained from all participants.

Study design

Quantitative and qualitative research were used to achieve 2
separate research objectives. For quantitative research, a sin-
gle-group pre- and post-test study was conducted, while for quali-
tative research, a summative content analysis was conducted. The
manuscript was described according to the Strengthening the Re-
porting of Observational Studies in Epidemiology statement
(https:/ /www.strobe—statement.org) for quantitative study and
Consolidated Criteria for Reporting Qualitative Research
(https://www.equator-network.org/reporting-guidelines/coreq/)
for qualitative study.

Setting

Participants who agreed to participate in this study were asked
to complete pre-test questionnaires. All participants who respond-
ed to the pre-test questionnaires were given a Zoom link to partic-
ipate in the synchronous online patient safety education. On No-
vember 14, 2020, participants voluntarily accessed the Zoom link.

Table 1. Timetable of online patient safety education

‘We explained the research process to participants at Zoom. We
also informed participants that if they had any questions during
the education, they could ask questions via Zoom Chat. Two re-
search team members (S.C. and D.B.C.), who were involved in the
development of the patient safety curriculum and were well ac-
quainted with this research, stayed in Zoom Chat during the edu-
cation. Participants were asked to complete the post-test ques-

tionnaires within 12 hours after the conclusion of the education.

Intervention

The curriculum was developed by the research team in 2019
based on the World Health Organization guidelines [ 5], and con-
sisted of 7 modules, including the basic concepts of patient safety
(Table 1). The instructors consisted of S professors majoring in
medical, nursing, health science, or human engineering with ex-
pertise in patient safety; 3 board members of the Korean Society
for Patient Safety (KSPS), 1 research team member and KSPS
board member (W.L.), and 1 research team member (S.C.). Be-
cause unpredictable technical accidents can occur when online
education is delivered in real time, the instructors were asked to
record the lectures to minimize the possibility of mishaps. The
lecture videos for the 7 modules on patient safety were presented
live in real time for 210 minutes according to the timetable on No-
vember 14, 2020.

Participants

We used purposive sampling to recruit participants, who were
required to meet the following eligibility criteria: frist, be a nurs-
ing student; second, understand the study aims and procedures;
and third, voluntarily agree to participate. In October 2020, we
distributed advertisements to S nursing professors among the
board members of KSPS, requesting that their departments take
notice of the participant recruitment. Nursing students who no-
ticed the advertisements and agreed to participate in the study
registered for the study using the online link provided in the ad-

Time Contents

Association with WHO curriculum guide (WHO, 2011)

12:30-14:15 (105') Module 1. Introduction to patient safety (25')

Module 2. Human factor engineering and systematic approach (45')

Module 3. Patient safety law and policy (35)
Break time

Module 4. Managing patient safety (25')
Module 5. Patient safety communication (15')
Module 6. Engaging with patients (30°)

14:15-14:25 (10')
14:25-16:10 (105)

Module 7. Coping with patient safety incidents (35')

Topics 1,2, 5
Topics 2, 3
None

Topics 5, 6, 7
Topics 4, 6
Topics 6, 8
Topics 6,7, 8

WHO, World Health Organization.
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vertisement. The recruitment period was from October 28 to No-
vember 11, 2020. A total of 177 students were initially registered,
and those who failed to complete the education or who did not
respond to the post-test questionnaire were excluded from the

data analysis (Fig. 1).

Quantitative study
Variables

‘We measured patient safety competency using the Patient Safe-
ty Competency Self-Evaluation (PSCSE) tool, which was devel-
oped to measure patient safety competency among nursing stu-
dents in Korea [6]. We received approval from the original author
to use the tool and revised some items for better applicability to
the study purpose through several discussions with experts on pa-
tient safety (Supplement 1). Ultimately, the revised PSCSE tool
consisted of 34 items across 3 domains, including attitudes (14
items), skills (12 items), and knowledge (8 items). All items were
answered on a S-point Likert scale, ranging from 1 (completely
disagree) to S (totally agree). The Korean version of PSCSE had a
total correlation of 0.91 [6]. In this study, the overall Cronbach’s a
was 0.92, indicating the high internal consistency of the instru-
ment. Cronbach’s a values for the sub-dimensions are as follows:
attitude, 0.72; skill, 0.95; and knowledge, 0.90.

Enroliment and assessed for eligibility (n=177)

A4

Pre-test (n=177)

A4

Educational intervention
Lecture videos of 7 module on patient safety
were broadcast in real time for 210 minutes
on November 14, 2020

| Excluded (n=61)
"|  Failed to complete education

A4

Post-test (n=116)

| Excluded (n=6)
Failed to complete post-test response

A4

Analyzed (n=110)

Fig. 1. Study flow diagram.
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Data sources/measurement

Participants responded to self-administered questionnaires on-
line, through Google Forms. Those who completed the educa-
tional intervention and pre and post-test questionnaire were given
a drink coupon worth approximately US $9. They also received a
completion certificate upon finishing their education. We calcu-
lated the mean values for each patient safety competency, includ-
ing attitude, skill, and knowledge, and analyzed them based on

grade, and learning experiences about patient safety.

Bias

All nursing students who met the inclusion criteria and agreed
to participate in this study were included. Thus, there may have
been no selection bias.

Study size

The sample size was calculated using G*Power ver. 3.1.9.6
(Heinrich-Heine-Universitit Diisseldorf, Diisseldorf, Germany;
http://www.gpowerhhu.de/) [7]. A power analysis revealed that
at least 27 participants were necessary, with a medium effect size
of 0.50 [8] and a power of 0.80 (P-value significant at 0.05). The

actual sample size was 110.

Statistical methods

We summarized the general participant characteristics using
descriptive statistics and used the Wilcoxon signed-rank test and
paired t-test to identify differences in patient safety competency
scores before and after the intervention. We analyzed all data with
the SAS software ver. 9.4 (SAS Institute Inc., Cary, NC, USA). All
significance testing was two-sided at the 0.05 level.

Qualitative study
Personal characteristics of the research team

Research team consisted of experts on patient safety. SY.K. is a
PhD in public health, a doctor, and a professor at the School of
Medicine. She has many years of experience working on research
projects in patient safety and is a principal investigator in this
study. S.C. and W.L. are nurses and had PhD in public health.
They have been conducting researches related to patient safety.
D.B.C.is a PhD candidate. She served as a research assistant in this
study.

Relationship with participants

Some of the researchers are nurses, so they are familiar with the
nursing curriculum. Thus, they were able to provide insight into
the participants’ responses to the open-ended questions. In order
to minimize the impact of bias in the data analysis process, the re-
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searchers continued to discuss and exchange opinions.

Theoretical framework

We assessed responses qualitatively to the open-ended ques-
tions through a summative content analysis, which enriches the
interpretation of the content based on the frequencies of words or

manifest contents of textual data [9].

Data collection

The post-test questionnaire contained open-ended questions
to ascertain participant perspectives on the synchronous online
patient safety education intervention, as follows: first, how was
the synchronous online patient safety education you received?
and second, what should be supplemented to enhance the syn-
chronous online patient safety education?

Data analysis

Two researchers with expertise in qualitative research and pa-
tient safety read all responses multiple times independently to
identify meaningful words or contents (S.C. and D.B.C.). The
codes, identifying meaningful words or content, were then
grouped into one category according to similarities in the content.
Frequency calculations were performed for the codes belonging
to each category. All processes involved repeated discussions until

consensus was gained among members of the research team.

Results

Participants

A total of 110 participants completed the educational interven-
tion (Dataset 1). The mean participant age was 22.2+4.8 years
(one missing data in the age variables, n=109) and 99 (90.0%) of
the participants were women. For the grade, the highest propor-
tion was 39 first-year students (35.4%), followed by 33 sec-
ond-year students (30.0%). Notably, 85 participants (77.3%) had

not received patient safety education prior to study engagement.

The effects of synchronous online patient safety education

Table 2 shows changes in patient safety competency among
participants both before and after the educational intervention.
Before the intervention, the attitude mean of nursing students was
the highest score at 4.3+0.3, followed by skill and knowledge
means of 3.7+ 0.9 and 3.0+ 0.9, respectively. After the interven-
tion, the mean scores for all the patient safety competency do-
mains significantly increased. All the patient safety competency
scores increased for year 3 and 4 student groups. Among the year
1 and 2 groups, the skill and knowledge scores were statistically

www.jeehp.org

increased, but there was no statistically significant difference in at-
titude. The scores of skills and knowledge significantly increased
after the intervention, regardless of whether participants had pre-
vious experience with patient safety education. However, there

were no statistically significant differences in attitude scores.

How participants perceived synchronous online patient
safety education

Sixty-five responses to open-ended questions were analyzed.
We analyzed the responses, derived 115 codes, and identified five
categories: educational materials; education level; education time;
interaction; and educational media.

Educational materials

Participants said the real-world examples or videos regarding
patient safety helped them understand the concept of patient safe-
ty easily (n=8). Some recommended distributing printed materi-

als for effective synchronous online patient safety education

(n=6).

Table 2. Effects of synchronous online patient safety education

Group Domain Pre-test  Post-test P-value
Total (n=110) Attitude” 43103 43%02 0025
Skill” 37109 44t06 <0001
Knowledge” 30109 45%06 <0.001
Grade
First (n=39) Attitude” 43%02 43%02 0764
Skill” 3410 42%07 <0001
Knowledge” 2.7£08 44%0.6 <0.001
Second (n=33) Attitude” 43104 43102 0.764
Skill® 37+07 45%04 <0001
Knowledge” 32%09 46+04 <0.001
Third (n=29) Attitude” 4302 44*01 0018
Skill” 3909 44+06 0001
Knowledge” 29%10 45%06 <0.001
Fourth (n=9) Attitude” 42+02 44+03 0044
Skill” 38+04 44%03 <0001
Knowledge” 3.6%0.7 46%04 0.001
Learning experience
about patient safety
Yes (n=25) Attitude” 43+02 44%02 0210
Skill” 40%07 45*05 <0001
Knowledge” 32%1.1 46%04 <0.001
No (n=85) Attitude” 4303 43%02 0.080
Skill” 35£09 43*0.6 <0001
Knowledge” 29+09 45%06 <0.001

Values are presented as meantstandard deviation.
a’By Wilcoxon signed rank test. bJBy paired t-test.
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Education level

Participants said that the instructors with expertise in the field
of patient safety explained the concepts easily (n=35), and the
content of the education was at a level suitable for understanding
through online education as a ‘basic course on patient safety

(n=6).

Education time

Four people thought that 3 hours was suitable for learning the
basic concept of patient safety, while 6 people felt it was too long
for online education.

Interaction

Five participants regretted that the education was conducted
only in the lecture-style method, which is mainly a one-way meth-
od of communication. Participants said that linking experi-
ence-based training, such as clinical practice, role-playing, and/or
team projects, with online education would help them better un-

derstand patient safety (n=6).

Educational media

Ten participants positively evaluated ‘the real-time broadcast af-
ter pre-recording method’ in terms of not worrying about the
scheduled time being exceeded. On the other hand, technical is-
sues (inconsistent audio volume, system freezing, and video
choppiness; n=11) were pointed out as one of the factors that

disturbed concentration.

Discussion

Key results

This study produced empirical evidence on the effectiveness of
online patient safety education for nursing students and nursing
students’ perceptions towards online patient safety education.
This study shows that online patient safety education improves
the patient safety competency of nursing students. In addition,
nursing students generally positively accepted the online patient
safety education method. In other words, our analysis suggests
that online education is helpful for nursing students to familiarize

themselves with the concepts of patient safety.

Interpretation

Using the revised PSCSE tool, we evaluated nursing students’
patient safety competency. Before educational intervention,
knowledge competency was lower than attitudes and skills, and it
can be inferred that this was due to the opportunity to learn about

patient safety in the existing nursing curriculum is not enough.

www.jeehp.org

After educational intervention, nursing students’ relatively lower
competency in skills and knowledge improved. This shows that
the online patient safety education in this study can improve bal-
anced students’ patient safety competency. The reason that there
was no significant difference in attitude can be interpreted as the
fact that the attitude score was already quite high before the edu-
cational intervention. According to the curriculum of nursing col-
leges in Korea, clinical practice begins in the third year. The results
of this study showed that all 3 competencies of patient safety im-
proved in year 3 and 4 student groups. This suggests that patient
safety education is more effective when lecture-oriented concep-
tual learning and field-oriented learning are combined. Seven-
ty-two (65.5%) of participants were students in lower grades who
had entered the university after the COVID-19 outbreak. They
were already familiar with such online education because they
have only received online education since they entered the univer-
sity. Therefore, the students were able to participate in the online
patient safety education without hesitation, and it seems that they
generally evaluated this education method positively. Participants
in this study expressed both positive and negative opinions about
the 3-hour class duration. The class duration should be set in con-
sideration of the target of education and the difficulty of the con-
tent. In this study, basic concepts of patient safety were taught to
undergraduate nursing students. As there are relatively few empir-
ical studies on the optimum length of time for synchronous on-

line patient safety education, continued research is needed.

Comparison with previous studies

Gleason et al. [10] found that the patient safety competencies
of health professionals who completed the patient safety course in
massive open online courses (MOOCs) were improved. Howev-
er, some experts question the effectiveness of such asynchronous
online education. For example, the completion rate of MOOCs is
extremely low. High self-regulatory abilities of students are essen-
tial for asynchronous online education to be implemented effec-
tively [11]. This study shows that online patient safety education
has positive effects in both synchronous and asynchronous learn-
ing. Synchronous learning means that students are connected us-
ing the same platform in real time, and focuses on “Time’ [12].
There are some studies on the positive aspects of nursing educa-
tion using synchronous online education. Chipps et al. [13]
found no differences in learning satisfaction between a face-to-
face class and synchronous videoconferencing class provided to
nurses in rural hospitals. Claman [14] found that family nurse
practitioner students were more actively engaged in synchronous
learning platforms when compared to their asynchronous coun-

terparts.
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Limitations
There was no control group to compare the responses. Further,
it is difficult to deeply interpret the meanings of qualitative re-

sponses unless participants describe their thoughts in detail.

Generalizability

We believe it was meaningful to implement mixed synchronous
and pre-recorded forms of online education as 1 method of deliv-
ering patient safety education and assisting in the development of
patient safety competency for nursing students in Korea.

Suggestions

Synchronous online patient safety education linked to
role-playing, clinical practice, and team projects can help develop
the competency of nursing students. Nevertheless, further investi-
gations are needed into the relationship between proficiency in

technology use and educational effectiveness in online education.

Conclusion

The above results show that synchronous online patient safety
education has a positive effect on nursing students’ knowledge of,
attitudes toward, and skills in patient safety. It means that our hy-
pothesis is accepted. The nursing students who participated in the
study also evaluated the synchronous online patient safety educa-
tion positively. However, studies on the effects of synchronous
online patient safety education are lacking. To increase the effica-
cy of online patient safety education, researchers should continue
to gather empirical evidence on the appropriate class duration and
difficulty of the content. It is also necessary to find a teaching
method that connects online education with various learning ac-

tivities.
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