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Abstract: Cardiac arrest outside of hospitals is a leading cause of hospitalization and
mortality. Schools are ideal settings to teach individuals basic life support, and teachers
should be involved in basic life support training. This two-group quasi-experimental
with pre-posttest study aimed to examine the effectiveness of the Basic Life Support
Training Program, designed by nurses, for knowledge and skills for basic life support of
primary school teachers. The participants comprised 60 primary school teachers purposively
selected from two primary schools in central Thailand. They were divided into experimental
(n = 30) and control (n = 30) groups. Data were collected using the Demographic and Health
Data Form, Basic Life Support Knowledge Questionnaire, and Basic Life Support Skills
Questionnaire and analyzed with descriptive statistics and independent and paired t-tests.

From the results, immediately after the program, the mean scores of basic life support
knowledge and skills of the program participants were significantly higher than those in
the control group. After the program, the experimental group’s mean score of basic life support
knowledge and skills was higher than before. The Basic Life Support Training Program
effectively improves knowledge and skills for providing basic life support to primary school
teachers. School nurses can be trained to use this program to improve basic life support skills
among primary school teachers. However, long-term follow-up is needed to determine the
sustainability of both knowledge and skills by measuring actual practice skills in basic

life support.
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Introduction

Cardiac arrest outside of hospitals is a predominant
problem for public health globally, affecting over 3.8
million cases yearly." Each year, more than 54,000
Thai people die from sudden cardiac arrest, or on
average, approximately six people die every 1 hour.
Cardiac arrest causes the heart’s output and oxygen
flow to all of the body’s critical organs to stop. Cardiac

arrest for more than four minutes can cause permanent
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brain death.’ Therefore, receiving medical attention
and transferring the injured person to a doctor or
hospital promptly and properly will increase the chance
of survival and returning to normal function.
Effective and quick basic life support (BLS)

is crucial for surviving cardiac arrest. The American
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Heart Association (AHA)* proposed BLS should
consist of airway support, support for breathing, how
to do cardiopulmonary resuscitation (CPR), and using
automatic external defibrillators (AED). CPR, along
with using an AED, within 3-5 minutes after the
person loses consciousness. This training can help
analyze heart arrhythmias and deliver electrical shocks
to the heart to treat these irregular heartbeats and get
the heart back to beating in the correct rhythm. To
prevent lasting brain damage, CPR is most successful
when performed as soon as a patient collapses.’ The
lack of oxygenated blood when the heart stops might
result in permanent brain damage.® Although medical
professionals can perform CPR, recent research showed
that immediate CPR performed by bystanders on time
is crucial for surviving cardiac arrests outside of the
hospital.’

Schools are ideal places to teach individuals to
perform BLS.” Training of BLS in primary schools
enables an opportunity to access nearly all future
populations from an early age® and nurses are ideal

people to provide BLS training in schools.”"°

Among
healthcare providers, nurses play an important role in
mediating between health and education by strategically
intervening to provide BLS education.'’ While a large
amount of research has focused on enhancing the
knowledge and skills in BLS among primary school

12,13,14
students,

less priority is placed on primary school
teachers who can help to raise awareness of BLS in
their school community."® It is thus crucial to involve
teachers in BLS education, imparting the knowledge
they require and ensuring that they can perform BLS
appropriately so they may serve as role models. Currently,
BLS is incorporated in the Thai education curriculum
for students.'® Unfortunately, there is no standardized
BLS training for school teachers. Only a small proportion
of school teachers have received BLS training, and
those trained did not receive any recent training to
refresh their BLS capability.'” Most school teachers
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have inadequate knowledge of BLS and feel incapable
of giving BLS,'® and express the need to be trained
in CPR."*"® Therefore, training primary school teachers
on how to perform effective BLS is necessary.

Conceptual Framework and Review of
Literature

Thailand’s National Institute for Emergency
Medicine (NIEM)"® introduced basic CPR principles
for training people’s skills to assist in cardiac arrest
emergencies. The recommended BLS is performed in
six steps. First, the rescuer should check the safety of
the environment before going to help, such as safety
from repeated accidents, electric shock, or other possible
risks. Second, the rescuer should wake up and call the
injured person with a loud voice, pat both shoulders if
they are conscious and can breathe independently,
and have the injured person lie on their side. Third,
the rescuer should ask people nearby to call the 1669
hotline for help and bring an AED device. Fourth, if
the injured person is unconscious and not breathing,
the rescuer should perform CPR by having them lie
on their back, placing one hand centered on the chest
and the other on top. Chest compressions should be
performed with a depth of at least 5 centimeters at a
rate of 100-120 times per minute, with the chest
fully rising. Fifth, the rescuer should give breaths if
the injured person is not breathing. Lastly, the rescuer
should apply conductive AED pads, one under the
right collarbone and another on the side of the left
nipple, and follow the instructions of the AED device.
If the AED device does not deliver a shock, the
rescuer should continue with chest compressions or
press the shock button and perform chest compressions
immediately after the shock until the rescue team
arrives.

The Basic Life Support Training Program (BLSTP)
in this study was guided by Bloom’s taxonomy,>’
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which posits that when people learn, understand, and
have a good attitude, they can put their newly acquired
knowledge into practice to act correctly and skillfully.
Three different learning domains probably impact
people who actively engage in learning. Firstly, the
cognitive domain involves acquiring new knowledge
and developing intelligence and skills.”” BLS knowledge
can be enhanced through lectures and education sessions
on BLS principles and how to use AED, as well as video
multimedia of how to perform BLS procedures and

. . 21,22
memorize these techniques.

Secondly, the affective
domain deals with internalizing values, appreciation,
motivation, and attitudes by helping learners
comprehend their values and how they have formed.”’
Learners usually engage in group activities where the
earners will learn how to prioritize work, practice
cooperation, and create a balance between their ideals
and the team’s values. In BLS training, the affective
domain can be facilitated through group discussion,
where learners can reflect on the benefits of BLS,
appropriate timing, problems that may arise, and
solutions.” Lastly, the psychomotor domain is concerned
with particular physical abilities to physically carry
out tasks and perform certain skills,?® which can involve
skill training and demonstrating CPR maneuvers
and AED use.”!

Bloom’s taxonomy has been employed in many
studies to design and structure educational goals and
learning outcomes for BLS programs and was effective
in improving BLS skills of various populations, such as

21,23,24
students

and new registered nurses.”> However,
there is scarce literature on BLS training for teachers.
There was one previous study on training BLS for primary
and secondary teachers, but no educational framework
guided it. The teachers still had inadequate knowledge
and ineffective skills to perform the BLS sequences
even after training.”® This necessitates the development of
a training program in BLS among primary school

teachers guided by Bloom’s taxonomy that provides
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structured training activities and enhanced higher-order
thinking through cognitive, affective, and psychomotor
domains.

Study Aim and Hypotheses

This study sought to investigate the BLSTP’s
effect on primary school teachers’ knowledge and
skills. It was hypothesized that the teachers who
received the program would have higher knowledge
and skills of BLS than those who did not before the

program.

Methods

Design: We used a two-group quasi-experimental
with pre-posttest design and followed the checklist
of Transparent Reporting of Evaluations with Non-
randomised Designs.

Sampling and Settings: We determined the sample
size using an independent t-test utilizing G*Power,
setting .80 for power, .05 for significance, and 0.7
for effect size.”® This resulted in 26 participants.
After adding 15% to account for any attrition,*® the
sample size was 30 per group, totaling 60 participants.
Participants were primary school teachers purposively
selected from two schools in a province of central
Thailand based on the inclusion criteria of 20-59
years and could communicate in Thai. Discontinuation
criteria included inability to participate throughout
the program. We perform cluster randomization to
assign the participants in School A to an experimental
group and those in School B to a control group. In School
A, 41 teachers were assessed for eligibility, but two
did not meet the criteria, and nine could not participate.
In School B, 42 teachers were evaluated for eligibility,
but four did not meet the criteria, and eight could not
participate. All 60 participants remained during the
study, with 30 participants in each group included
for analysis (Figure 1).
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Two primary schools in central
Thailand
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Figure 1. Flow chart of the participants throughout the study

Ethical Considerations: This study’s approval
was granted by the Ethics Committee for Research in
Human Subjects of Boromarajonani College of Nursing,
Bangkok (BCNB-2563-03) and permission for data
collection was given by the director of the participating
school. Participants received a full explanation of the
study objectives, participant rights, potential risks, and
benefits. After participants agreed to take part, they gave
written consent. Prevention measures for COVID-19
transmission were strictly maintained.

Research Instruments: Three research instruments
were used for data collection.

A Demographic and Health Data Form was
developed by the principal investigator (PI). It
has eight items on gender, age, religion, education,
experience in BLS, body mass index (BMI), chronic
illness, and family history of chronic illness.

The Basic Life Support Knowledge Questionnaire
was created by Sriklo et al.>” It contains 15 multiple-choice
items; 1 point is given for each correct answer. An example

item is: “What would you do to check if the person is
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conscious?” The range of total scores is between 0
and 15, with higher scores representing greater BLS
knowledge. " This questionnaire was examined for
content validity by three experts in emergency medicine,
yielding an item objective congruence (I0OC) index
of 0.66-1.00.>" Kuder-Richardson 20 (KR-20)
coefficient was 0.95 in the pilot test with 30 primary
school teachers and 0.85 in the actual study.

The Basic Life Support Skills Questionnaire
was also created by Sriklo et al. *” and according to
the principles of BLS of the NIEM.'? It has nine items;
1 point is given for a correct performance of BLS, and
0 points are given for an incorrect or no performance of
BLS. Anexampleitemis: “Assessmentof consciousness.”
The total score ranges between O and 9, with higher
scores reflecting better BLS skills.?” Content validity
was investigated by three emergency medicine experts,
giving an IOC of 0.66-1.00.”” A KR-20 coefficient was
0.71 in the pilot test with 30 primary school teachers
and 0.75 in the actual study.
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The Intervention

The BLSTP was developed based on the principles
of BLS of the NIEM"® with learning activities guided
by Bloom’s taxonomy®’ to increase knowledge and skills
of effective BLS in cognitive, affective, and psychomotor
domains. The total time spent on the BLSTP was
approximately three hours, led by the PI, and included
five sessions: 1) creating motivation to help emergency
cases with cardiac arrest/ acute coronary syndrome;
2) CPR; 3) using AED; 4) recovery position; and
5) resuscitation skills. The strategies comprised
lectures, video multimedia, skill training in a small
group of six participants per group, demonstrations
and return demonstrations, and real-time feedback.
The BLSTP was reviewed by three emergency medicine
experts and revised following expert suggestions.
The activities in each session are described in Appendix
Table 1.

Data Collection: Data were collected in November
2020. Following ethical approval, the PI screened
and recruited participants based on the inclusion criteria.
The experimental group received the BLSTP in a large
school meeting room, while the control group was allowed
to self-study BLS from online platforms. For both groups,
knowledge of BLS was assessed with the Basic Life
Support Knowledge Questionnaire and skills of BLS
were measured using the Basic Life Support Skills
Questionnaire before and immediately after the program

ended. A single-blind technique was performed so
the participants did not know which group they were in.

Data Analysis: Demographic and health data
analyses were run with descriptive statistics, including
numbers and percentages, and compared utilizing the
Chi-square test or Fisher’s exact test and independent
t-test. The BLS scores of knowledge and skills were
compared between groups with independent t-tests and
between before and after the program using paired t-tests.
Before analyses, statistical assumptions for normality
were examined using the Komogorov-Smirnov test.

The data showed a normal distribution.

Results

In total, 60 participants remained, with 30 in
each group. In the experimental group, most participants
were women aged 35-47 years, Buddhist, and bachelor’s
degree graduates. Most had no experience in BLS. About
half had average weight. Around two-thirds had no
chronic illness, and half of the participants had no history
of family illness. In the control group, most participants
were women aged 35-47 years, Buddhist, and bachelor’s
degree graduates. Almost all had no experience in BLS.
Nearly half had average weight, no chronic illness, and
no history of family illness. The experimental and control
groups did not significantly differ regarding their
demographic and health characteristics (Table 1).

Table 1. Characteristics of participants in the experimental and control groups

Experimental (n = 30)

Control (n = 30)

Characteristics o % N % p-value
Gender 1.000°
Male 2 6.67 3 10.00
Female 28 93.33 27 90.00
Age (years) .919°
22-34 8 26.66 9 30.00
35-47 17 56.68 17 56.67
48-60 5 16.66 4 13.33
Religion 1.000°
Buddhism 27 96.67 28 96.67
Islam 3 3.33 2 3.33
244 Pacific Rim Int ] Nurs Res * April-June 2024
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Table 1. Characteristics of participants in the experimental and control groups (Cont.)

Experimental (n = 30)

Control (n = 30)

Characteristics o % N % p-value
Education level 1.000°
Bachelor’s degree 28 93.33 27 90.00
Master’s degree 2 6.67 3 10.00
Experience in basic life support 1.000°
Yes 1 3.33 1 3.33
No 29 96.67 29 96.67
Body mass index (kg/m?) .987"
Underweight (< 18.5) 3 10.00 2 6.67
Average weight (18.5-22.9) 13 43.34 14 46.67
Overweight (23-24.9) 4 13.33 4 13.33
Obese (25-29.9) 7 23.33 6 20.00
Severely obese (> 30) 3 10.00 4 13.33
Chronic illness 997"
None 10 33.33 12 40.00
Diabetes 3 10.00 3 10.00
Hypertension 2 6.67 2 6.67
Diabetes and hypertension 10 33.33 9 30.00
Diabetes, hypertension, and dyslipidemia 2 6.67 1 3.33
Allergy and asthma 6.67 2 6.67
Anemia 1 3.33 1 3.33
History of family illness 267"
None 15 50.00 14 46.67
Diabetes 8 26.66 9 30.00
Hypertension 5 16.67 4 13.33
Diabetes and hypertension 2 6.67 3 10.00

* = Chi-square test, " = Fisher’ Exact test

BLS knowledge was compared between groups
at baseline and after the program ended using an
independent t-test. We found no significant differences
between groups at baseline, but the experimental group
demonstrated significantly higher knowledge of BLS
than the control group at post-test (Table 2).

BLS skills between groups before and after
the program were compared using an independent
t-test. The result revealed no significant differences
between groups at baseline. After the program ended,
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the experimental group had a significantly higher
BLS skills mean score when compared to the control
group (Table 2).

Within groups, we observed a difference in
the experimental group’s mean scores of BLS knowledge
and BLS skills before and after the program ended
with statistical significance. The mean scores for BLS
knowledge and skills after receiving the program were
higher than before. The control group, in contrast, did
not demonstrate significant differences (Table 2).
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Table 2. Mean differences in BLS knowledge and BLS skills between the experimental and control groups and

between before and after the program

. Experimental (N = 30)  Control (N = 30) t-test
Variable
mean SD mean SD t p-value

BLS knowledge

Before program 7.60 1.632 7.63 1.586 -.080 .936

After program 10.87 3.431 8.20 1.669 3.828 .000

t=-4.615 (p <.001) t=-1.292 (p =.207)

BLS skills

Before program 5.80 1.243 5.83 1.234 -.104 917

After program 7.13 1.676 5.93 .8276 3.516 .00

t=-3.364 (p = .002)

t=-.320 (p=.751)

Note: Total score ranges from O to 15 for BLS knowledge and O to 9 for BLS skills.”’

Discussion

Our findings showed that the BLSTP participants
had higher BLS knowledge and skills than participants
who did not receive it. After receiving the BLSTP,
the participants had higher BLS knowledge and skills
than before the program. These findings supported
the research hypotheses.

The BLSTP provided content on the principles
of BLS guided by Bloom’s taxonomy”° that organized
the contents and learning in three domains. First,
the affective domain involved activities for creating
motivation and awareness of cardiac arrest in various
situations and the importance of BLS in saving lives.
It also asked the participants to share their experiences
related to BLS and cardiac arrest. These strategies
enhanced the participants’ motivation for BLS*® by
helping them visualize how useful BLS is in real life.
This created a foundation of enthusiasm to seek further
BLS knowledge. An interest in BLS was an important
determinant of laypeople’s willingness to learn about
BLS.”® Consistent with the European Resuscitation
Council Guidelines,”® an important step in BLS education
for laypeople is to enhance willingness to perform BLS,
making the participants willing to learn about it.

The significant increase in BLS knowledge is
most likely attributable to the activities in the cognitive
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domain that focused on increasing BLS knowledge
through lectures about BLS principles, CPR procedures,
usage of AED, and recovery position. This content
was arranged from simpler to more complex concepts
based on the proper sequence of BLS procedures."®
This created a knowledge base, strengthened the
participant’s cognitive structure and maximized their
learning process,”’ making learning easier. Moreover,
the contents were organized using various pedagogic
and technological means to promote multimodal learning,
including lectures and multimedia videos on BLS
principles. Congruently, BLS training incorporating
video multimedia and brochures helped increase the
participants’ short-term and long-term memory of
BLS and thus improved their knowledge.?* Evidence
from other training programs on BLS also supported
using Bloom’s taxonomy to structure learning
activities to enhance cognitive gain and promote
knowledge of BLS.” "** However, it is noteworthy that,
despite a significant increase in BLS knowledge, the
experimental group’s mean knowledge score at the
post-test was 10.87, which was a fair level of
knowledge.”" Itis possible that most of the participants
in this study (96.67% ) had no experience with BLS.
Therefore, they had little to share about such prior
experience during the program. In laypeople, having
experiences of BLS was a significant predictor of
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BLS knowledge.> Effective BLS training programs
should be designed to promote meaningful learning
based on the participants’ prior experience.
Regarding the increase in BLS skills, the
psychomotor domain focused on the technical skills
ofexecuting CPR maneuvers taught through demonstrations,
small-group practices with a manikin, and feedback
for incorrect maneuvers. The practice of CPR maneuvers
in a small group allowed each participant to receive
the corrective feedback individually, which could
improve their skills in BLS. Congruent with a systematic
review of BLS training for laypeople,” effective resources
for teaching and learning resuscitation skills included
practices with manikins and feedback. Feedback enabled
the evaluation and monitoring of the participants’ CPR
performance. Similarly, another CPR training program
revealed that corrective feedback improved compression
rates and depth.* The finding was also aligned with
Bloom’s taxonomy—-based BLS training program employing
demonstrations and practice with a mannequin that could

significantly increase the skills of Thai nursing students."

Limitations

This study had some limitations. BLS skills were
measured using a questionnaire so that performance
assessment might be limited. BLS knowledge and skills
were measured at pre-test and post-test within three
hours, which could be a major threat to the internal
validity. Moreover, the construct validity of cause and
effect might be distorted because there is no evidence
to support the construct validity of the research instruments.
There was no assessment to determine the sustainability
of the outcome improvements over a longer period.
Additionally, the participants were primary school
teachers, so the findings may not be generalizable to
other groups of teachers. Further studies are warranted
to investigate the effects of BLS training on the attitude
toward BLS and whether BLS knowledge and skills
can be retained for longer periods among teachers of
secondary or higher education.

Vol. 28 No. 2

Conclusions and Implications for
Nursing Practice

The findings show the effectiveness of the
BLSTP in increasing BLS knowledge and skills of
primary school teachers. Nursing educators, emergency
nurses, and community nurses can be trained to use this
program to educate and train the teachers in BLS by
focusing on enhancing the affective, cognitive, and
psychomotor domains of learning to increase teachers’
motivation, knowledge, and skills of BLS.
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Appendix
Table 1. The BLSTP
Session Domain Objective Activities
1 Affective  To create motivation to - Lecture and video multimedia about cardiac arrest

(25 minutes)

2
(70 minutes)

3
(30 minutes)

4
(25 minutes)

5
(25 minutes)

Cognitive and
psychomotor

Cognitive and

psychomotor

Cognitive and

psychomotor

Cognitive and
psychomotor

help emergency cases
with cardiac arrest/ acute

coronary syndrome

To increase knowledge
and understanding of CPR
procedures and train skills
in correct CPR

To increase knowledge
and understanding of how
to use AED and train skills
in using AED

To improve knowledge
and skills of the recovery
position

To improve resuscitation
knowledge and skills

and its impact and the importance of BLS in saving lives
- Discussion on the significance of BLS and ask
participants how they think BLS can save lives

- Recalling previous experience with cardiac arrestand BLS
- Lecture about BLS principles and CPR procedures
(scene size-up, assessment of response, sending for help,
opening the airway, breathing, chest compression only )
- A demonstration of CPR procedures

- Practice of CPR procedures with a manikin in a
small group of 6-8 members

- Lecture, video multimedia, and a demonstration
about AED, including topics of the components and how
to use AED, one-rescuer CPR with AED, and two-
rescuer CPR with AED

- Practice of using AED in a small group of 6-8 members
- Alecture and a demonstration about recovery position
- Practice the recovery position in a small group of
6-8 members and give feedback

- A return demonstration of resuscitation

- Feedback and suggestions for incorrect practice

- Questions and answers

- Summarizing BLS and CPR principles
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