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Purpose: The purpose of this study was to examine the effects of an infant cardiopulmonary resuscitation (CPR) training program
that applied the 5-step method on the knowledge, attitudes, and performance ability of nursing students in terms of enhancement
and sustainability. Methods: Sixty-one nursing students (28 in the experimental group and 33 in the control group) from D city 
participated in this study. Data were collected from April 25 to December 15, 2016. The experimental group and control group 
received infant CPR education using the 5-step method and the traditional method, respectively. The outcome variables were 
measured 3 times (pretest and posttest at 1 week and 6 months after training) Results: There were significant differences in 
attitude (t=2.68, p=.009) and performance ability (t=4.56, p<.001) between the groups at 1 week after training, as well as in 
sustained performance ability at 6 months after training (F=6.76, p=.012). Conclusion: The 5-step method of infant CPR training
was effective for improving performance ability in a sustained manner and promoting a positive attitude. Therefore, it is 
recommended that nursing students, as infant CPR novices, receive training using this effective method. 
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INTRODUCTION

1. Need for Study

According to the Korean nationwide out-of-hospital car-
diac arrest (OHCA) registry (2006-2007), infants show a sig-
nificantly higher incidence of cardiac arrest than children and 
adolescents, but have the lowest rate of being discharged alive 
[1]. Although infants experience a lower incidence of cardiac 
arrest than adults, cardiac arrest in infants is an important is-
sue that cannot be ignored. Although preventing cardiac ar-
rest is important, it is also crucial for the first responder to give 
infant cardiopulmonary resuscitation (infant CPR), with the 
aim of increasing the survival rate and preventing neuro-
logical sequelae. What the medical staff is able to do in an 
emergency setting can be divided into 2 categories: identify-
ing the patient's problems and solving those problems. The 
former involves clinical reasoning, while the latter requires 
performing skills to solve the problems. In particular, since 
there are limited chances to receive training for infant CPR, ef-
fective educational strategies are needed to optimize learning 
outcomes [2]. In addition, since infant CPR is characterized by 
a greater loss of performance ability than knowledge with 
time [3], infant CPR education should focus on improving and 
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maintaining performance ability. Professional institutions, in-
cluding the American Heart Association (AHA), have recom-
mended 'watching and repeating' a video as an essential 
method [4]. This method can be applied easily, and conveys 
knowledge of CPR, causes positive changes in attitude, and 
improves performance ability; however, it has limitations re-
lated to sustainability [5]. Additional methods include the im-
mediate remediation method [6,7] and a video self-instruction 
program [8] for infant and child CPR. However, the effects of 
training differ depending on the subject and the educational 
method, and it is necessary to apply various educational 
methods for nursing students to determine which is most 
suitable.

Infants have different anatomical structures from those of 
adults, such as the airway, and experience different causes of 
cardiac arrest, which often involve respiratory failure that re-
duces the oxygen content in the blood even before the onset of 
arrest. For these reasons, it is impossible to apply adult CPR 
techniques to infants who are experiencing cardiac arrest. To 
perform infant CPR correctly, specific education is therefore 
necessary.

As CPR has become more important from a societal per-
spective since the late 2010s, nursing schools have designated 
CPR as a regular subject, making it a part of emergency nurs-
ing [9]. However, their training primarily focuses on adult 
CPR, to the point of almost excluding infant CPR [10]. In addi-
tion, universities have different educational infrastructures 
and experience some level of randomness in the administra-
tion of educational programs [10]. It is therefore necessary to 
develop a program that can improve and sustain performance 
ability, which is the most important learning goal, on the basis 
of improved knowledge of infant CPR and positive attitudes, 
taking the educational environment of nursing students into 
account.

Skills education is a psychomotor domain in pedagogy [11], 
for which the learning process was categorized into 5 steps by 
George and Doto [12]. In the first step of the 5-step method 
(overview), the educator motivates the learner to learn by pre-
senting him/her with concepts and goals of the skills. In the 
second step (silent demonstration), the learner observes the 
full course of the skilled educator's demonstration. In the 
third step (demonstration with comment), the educator dem-
onstrates the skill with comments for each step. During this 
process, the educator and the learner interact with each other 
through feedback. In the fourth step (verbalization), learners 
practice explaining the skill verbally. Through this step, learn-
ers acquire further knowledge and improve their under-
standing and memory [13]. In the fifth step (practice), learners 
practice the skill under the educator's direction, and any er-
rors are corrected immediately to prevent the consolidation of 

incorrectly learned skills [14]. The 5-step method clearly pres-
ents the role of the educator, with explicit instructions at every 
stage in order to improve the educational environment. The 
5-step method is composed of a detailed learning process that 
is facilitated by the role of the educator [12]. According to a 
previous study [15], the most important factor for enhancing 
the effectiveness of skill education is individual feedback and 
practice under supervision of the educator. Therefore, the 5- 
step method is suitable to apply for infant CPR education 
among nursing students.

A literature review regarding the 5-step method found that 
it had the positive effects of improving performance ability 
and reducing the time needed to learn skills when it was ap-
plied to skill education for dental care students [16]. Teaching 
materials for peritoneal dialysis patients and their caregivers 
have been developed on the basis of the 5-step method and are 
expected to make peritoneal dialysis safer and more efficient 
for the patients when a nurse, who is the educator, uses these 
materials 3 [1]. Manual defibrillation training for medical stu-
dents also involved the 5-step method, which resulted in 
learners being more satisfied with the educator's feedback 
and verbalization [17]. 

Since nursing students may gain experience responding to 
cases of infant cardiac arrest during their clinical practice, un-
like general college students, it is possible for their knowledge 
and performance ability of infant CPR to be positively af-
fected by receiving general knowledge related to infants and 
infant CPR training during their undergraduate studies. 
Moreover, CPR performance ability is positively correlated 
with knowledge and attitudes [18]. On this basis, the present 
study aimed to apply the 5-step method developed by George 
and Doto [12] to infant CPR education for nursing students 
and to measure its educational effects and sustainability, with 
knowledge, attitudes, and performance ability as variables.

2. Objectives

This study aimed to analyze the effects of an infant CPR 
training program that applied the 5-step method on nursing 
students' knowledge, attitudes, and performance ability, and 
to assess the sustainability of those effects. 

3. Hypotheses

 The experimental group receiving infant CPR training 
with the 5-step method would show higher scores for 
knowledge, attitudes, and performance ability than the 
control group at 1 week after the training program.

 The experimental group receiving infant CPR training 
with the 5-step method would maintain higher scores for 
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  CPR=Cardiopulmonary resuscitation.

Figure 1. Process flow diagram. 

knowledge, attitudes, and performance ability than the 
control group at 6 months after the training program, in-
dicating the sustainability (the variation between 1 week 
and 6 months after the training program) of its effects.

METHODS

1. Study Design

This was a quasi-experimental study using a non-equiv-
alent control group non-synchronized design to analyze the 
effects of an infant CPR training program applying the 5-step 
method for nursing students.

2. Subjects

The proximate population of this study comprised juniors 
who were taking a lecture on pediatric nursing education at a 
university in D City, understood the purpose of this study, 
consented to participate, and had no CPR license. To mini-

mize the diffusion effect, taking the participants' learning 
schedule into account, the first and second groups engaging 
in clinical practice for pediatric nursing in the former part of 
the course formed the control group and the third and fourth 
groups engaging in clinical practice in the latter part of the 
course formed the experimental group. The G*Power Analysis 
3.1 program [19] was used to estimate the sample size, and re-
peated-measures analysis of variance (ANOVA) (measuring 3 
times repetitively) found a total minimum number of 46 per-
sons, with an effect size of .40 [20], a significance level (⍺) of 
.05, and testability (1-β) of .90. Taking a dropout rate of 10% in-
to account, the required sample size was estimated to be a to-
tal of 52, and this sample size was exceeded, with 30 partic-
ipants in the experimental group and 33 in the control group. 
Two participants dropped out of the experimental group (1 
for a personal reason [temporary absence from college] and 1 
because of CPR license acquisition), yielding a total of 61 par-
ticipants (28 in the experimental group and 33 in the control 
group) (Figure 1).

(N=73)

(N=63)
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3. Instruments

1) Knowledge of infant CPR
To measure participants' knowledge of infant CPR, the re-

searcher developed a set of 18 items appropriate for this 
study on the basis of the infant CPR items contained in the 
2011 Korean Association of Cardiopulmonary Resuscitation 
(KACPR) guidelines [21]. Correct answers were scored as 1 
and incorrect answers as 0, with the response have no idea 
(scored as 0) added to prevent any predictive error; therefore, 
the scores ranged from 0 to 18.

Preliminary research was conducted among 3 seniors at a 
nursing college to analyze the usability of the items; then, 
their difficulty and differentiation were analyzed according to 
classical test theory [22]. On the basis of preliminary research, 
4 items with differentiation <.20, which is a criterion for re-
vision or deletion, were revised after they were reviewed by 
the researcher and a professor of pediatric nursing. Then, a 
professor of pediatrics, 4 CPR instructors, and a professor of 
pediatric nursing with 15 years of career experience in pedia-
trics were asked to determine content validity. The mean Con-
tent Validity Index (CVI) was estimated to be .94 for all items 
by estimating the proportions of responses to a structured 
questionnaire using a 4-point scale [23].

2) Attitudes toward infant CPR
To measure attitudes toward CPR, Cho's [24] instrument 

developed for nurses was adapted by Park and Jeon [25]. It 
had 10 items for emotional factors on a 7-point Likert scale, as 
well as 3 items for belief factors and 3 items for behavioral fac-
tors on a 5-point scale. Although the existing tool scored belief 
and behavioral factors using a 4-point scale, it was revised to a 
5-point scale to increase reliability [26]. Five items were ana-
lyzed through recoding. For emotional factors, the most pos-
itive response was scored 7 and the most negative response 
was scored 1, with the total scores ranging from 10 to 70, and 
the scores for the belief and behavioral factors ranged from 5 
to 15, with 1 for 'totally disagree' and 5 for 'totally agree'. The 
higher the score, the more positive attitude toward infant 
CPR.

For reliability, Cronbach's ⍺=.72 in the study of Park and 
Jeon [25] and .65 in this study.

3) Infant CPR performance ability
A professor of emergency medicine, a professor of pediatric 

nursing, and an infant intensive care unit nurse with 15 years 
of career experience determined the content validity of the 
2011 KACPR single-rescuer infant CPR skill checklist [21].

This instrument for measuring performance ability is com-
posed of items regarding checking rescuer and patient safety, 

checking responses, emergency medical system activation, 
measuring the patient's pulse rate, checking the patient's posi-
tion, chest pressure (position, depth, velocity, and resilience), 
securing the airway, and artificial breathing. To measure per-
formance ability, the participants were asked to give infant 
CPR in 5 sessions according to the KACPR criteria for evaluat-
ing performance ability and were evaluated, with different 
items in each session. The researcher measured performance 
ability while positioned next to the manikin and the partic-
ipant, as described in previous research [27]; correct perform-
ance ability received a score of 1, and incorrect or no perform-
ance ability received a score of 0, with the scores ranging from 
0 to 11. 

To make the performance ability measurements more ob-
jective, an infant manikin's (PP-IM-100M, Prestan, Cleveland, 
OH, USA) click sound and LED display monitor were used to 
determine the chest pressure rate and depth accuracy. A defi-
nite click sound with correct chest pressure depth (4 cm) was 
scored as 1, and any other outcome was scored as 0; the pres-
ence of 2 green lights on the manikin's LED display monitor 
with the correct chest pressure rate (100~120 times/min) and in-
tensity was scored as 1 and any other outcome was scored as 0.

4. Educational Intervention

1) Infant CPR training applying the 5-step method
The training program for single-rescuer infant CPR used 

the 5-step method developed by George and Doto [12]. The 
educator-to-participant ratio was 1:10 or lower, and 10 partic-
ipants were divided into small groups of 3~4 persons for ver-
balization and practice using the manikin. The participant- 
to-manikin ratio was 1:4 or lower, and the training session 
lasted for 70 minutes.

To make an effective interventional strategy for infant CPR 
education, the draft version of the program was revised and 
supplemented by advice from 3 experts (a professor of pedia-
tric nursing and 2 nurses in the Department of Pediatrics, who 
possessed CPR instructor licenses) on validity in terms of du-
ration, content appropriateness, and procedural problems.

The researcher taught the program in each step after divid-
ing it into general and group learning with the following con-
tent: The first step, lasting 10 minutes, aimed to motivate the 
participants, focusing on presenting the learning goals, ob-
stacles to infant CPR performance ability, reinforcement fac-
tors, the general organization of the training program, and 
providing information about the materials used in the educa-
tional program. In particular, since the willingness of a wit-
ness to perform CPR is important, the program focused on 
overcoming the obstacles to infant CPR performance ability 
and on giving information about how to foster factors that re-
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Table 1. Comparison of the Infant Cardiopulmonary Resuscitation Training Programs Applied to the 2 Groups

Step
5-Step

(experimental group)
Time
(min)

Traditional 2-step
(control group)

Time
(min)

I Educator overview 10

II Watching the video at the original speed 5 Infant CPR explanation 20

III Watching the video of each step with a detailed 
description

10

IV Verbal practice 15

V Practicing under the educator's supervision, 
including immediate feedback

30 Practicing with feedback from the educator 30

CPR=Cardiopulmonary resuscitation.

inforce performance ability, such as the effects of CPR [28].
The second step focused on imitation. The participants 

were given an image describing how to perform infant CPR, 
and they were asked to watch a video on infant CPR (Heart 
saver First Aid CPR AED DVD Set 90-1028 4/11, American 
Heart Association, Dallas, TX, USA) without a separate ex-
planation, with the objective of minimizing the side effects of 
variation in the educator's performance ability and skillful-
ness [4]. The second step lasted less than 5 minutes.

In the third step, infant CPR was divided into steps, repre-
senting the procedure for performing infant CPR, and the vid-
eo (Heart saver First Aid CPR AED DVD Set 90-1028 4/11, 
American Heart Association, Dallas, Texas, USA) was pre-
sented, with the educator explaining the chest pressure posi-
tion and method and how to secure an airway on a theoretical 
basis. This step involved micro-skill learning, which is essen-
tial for novices because integrating the various skills involved 
in infant CPR poses a significant obstacle for them, whereas 
skilled persons are able to understand and perform the proc-
ess as a whole [2]. The participants were permitted to ask 
questions in the pursuit of participant-educator interaction. 
The third step lasted 10 minutes, and the educator-participant 
ratio was 1:10 or lower during steps 1~3.

The fourth step involved verbalization of the procedure in 
small groups of 3~4 participants and lasted 15 minutes under 
the educator's supervision. The participants obtained a clear 
understanding of the procedure through verbalization as a 
way to acquire knowledge [13].

In the fifth step, learners practiced with an infant manikin 
(PP-IM-100M, Prestan, Cleveland, OH, USA), watching a video, 
under the educator's supervision. The manikin-to-student ratio 
was set at 1:3 or 1:4. Each student practiced 3 times, which lasted 
30 minutes. The learners' errors were corrected immediately by 
the educator, because performing skills incorrectly can cause 
incorrect patterns to be consolidated, which makes them diffi-
cult to correct [2] (Table 1).

2) Infant CPR training applying the traditional method (2-step 
method)
This educational method was based on the 2011 KACPR 

[21], and lasted 50 minutes: 20 minutes of a theoretical lecture, 
followed by 30 minutes of video utilization. Participants prac-
ticed with an infant manikin (PP-IM-100M, Prestan, Cleve-
land, OH, USA), while watching the infant CPR video (Heart 
saver First Aid CPR AED DVD Set 90-1028 4/11, American 
Heart Association, Dallas, Texas, USA). Nine to 10 students 
formed teams of three to four persons, and the manikin-to- 
student ratio was set at 1:4 or lower. Each student practiced 
three times, which lasted 30 minutes in total. Errors were cor-
rected by the educator after the session (Table 1). 

5. Data Collection

This study was approved by the Institutional Review Board 
of E University in D city (**16-17). For ethical protection of the 
participants, they were provided an explanation of the re-
search goals, methods, and confidentiality, and those willing 
to participate in the study were asked to provide informed 
consent before the study was conducted. Permission to use 
the measurement instruments was obtained from their devel-
opers through email. 

Data collection was performed from April 25 to December 
15, 2016. In the pretest and posttest, the researchers evaluated 
performance ability and used a questionnaire to measure 
knowledge and attitudes. The pretest was performed before 
the training session; the first posttest was performed 1 week 
after the training session, and the second posttest was per-
formed 6 months after the training session. Since this study 
sought to investigate sustainability at a 6-month interval, 
changes such as dropouts and CPR license acquisition were 
taken into account. The second posttest was performed 6 
months after the training session, when pediatric nursing clin-
ical practice started in the second term, with no variation be-
tween the experimental and control groups. As an additional 
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Table 2. Homogeneity Test of General and Cardiopulmonary Resuscitation–related Characteristics and Dependent Variables between 
the Two Groups (N=61)

Variables Categories
Exp. (n=28) Cont. (n=33)

x2 or t   p
n (%) or M±SD n (%) or M±SD

Age (year) 22.29±1.35 22.30±1.01 0.06 .955

Gender Male 
Female

  4 (14.3)
 24 (85.7)

  5 (15.1)
 28 (84.9)

＞.999*

Grade point average
3.00~4.50
1.00~2.99

 3.18±0.53
 18 (64.3)
 10 (35.7)

 3.17±0.55
 20 (60.6)
 13 (39.4)

0.09
0.08

.922

.797

Real experience of CPR Yes
No

  3 (13.8)
 25 (89.2)

  5 (15.1)
 28 (84.9)

.715*

Experience of taking a CPR 
course

Yes
No

  6 (21.4)
 22 (78.6)

  7 (21.2)
 26 (78.8)

0.01 ＞.999

Willingness to perform CPR 
for family

Yes
No

  28 (100.0)
 0 (0.0)

 30 (90.9)
 3 (9.1)

.243*

Willingness to perform CPR 
for stranger

Yes
No

 20 (71.4)
  8 (28.6)

 28 (84.9)
  5 (15.1)

1.63 .227

Infant CPR Knowledge
Attitude
Performance ability

 6.39±1.98
69.36±9.17
 0.96±0.69

 6.91±2.84
72.85±8.99
 1.03±1.18

0.81
1.49
0.27

.423

.140

.788

*Fisher's exact test; Exp.=Experimental group (5-step method); Cont.=Control group (traditional, 2-step method); CPR=Cardiopulmonary resuscitation.

curriculum item, this training session was not reflected in the 
participants' academic performance evaluations, and the con-
trol group was given additional education in the same way as 
the experimental group after the entire program ended. 

The researcher measured performance ability in a distinct 
location, and each participant was guided by the research as-
sistant into another separate location to prevent encounters 
with any waiting person when the measurement was com-
pleted. However, because a limitation of this study was the 
fact that the researcher participating in the education eval-
uated performance ability, the KACPR performance ability 
evaluation criteria and the infant manikin's (PP-IM-100M, 
Prestan, Cleveland, OH, USA) click sound and LED display 
monitor were used as evaluation tools to make performance 
ability measurements more objective.

This researcher had worked at an infant intensive care unit 
of a university hospital for 10 years, completed the infant car-
diopulmonary resuscitation curriculum of the Korean Society 
of Neonatology in 2010, and completed the KACPR CPR cur-
riculum in 2016. 

6. Data Analysis

SPSS version 23 (IBM Corp., Armonk, NY, USA) was used 
to estimate the real number, percentage, and the mean and 
standard deviation for each general and CPR-related charac-

teristic of the participants, and the x2 test and t-test were per-
formed to determine homogeneity. The t-test was performed 
to determine homogeneity among the dependent variables in 
the experimental and control groups; data were collected be-
fore and 1 week and 6 months after the intervention to deter-
mine the effects and sustainability of the training program 
and were analyzed using the t-test, repeated-measures ANOVA 
and ANCOVA with variance between the before and 1 week 
after the intervention as the covariate.

RESULTS

1. Homogeneity of the Participants' General and CPR- 

related Characteristics

The general and CPR-related characteristics of the experi-
mental and control groups before performing infant CPR edu-
cation using the 5-step method were tested for homogeneity, 
and the 2 groups were found to be homogeneous, with no sig-
nificant differences (Table 2).

The mean age was 22.29±1.35 years in the experimental 
group and 22.30±1.01 years in the control group; the experi-
mental group had 4 men (14.3%) and 24 women (85.7%), while 
the control group had 5 men (15.1%) and 28 women (84.9%). 
The participants' grade point average in the last term was 
3.18±0.53 in the experimental group and 3.17±0.55 in the con-
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Table 3. Mean Difference between before and Week 1 of Infant Cardiopulmonary Resuscitation Training in the Two Groups (N=61)

Variables Group n
Pre Post Difference

t    p
  M±SD   M±SD M±SD

Knowledge Exp.
Cont.

28
33

 6.39±1.98
 6.91±2.84

14.46±1.62
13.94±1.85

8.07±2.26
7.03±2.65

1.63 .108

Attitude Exp.
Cont.

28
33

69.36±9.17
72.85±8.99

80.64±9.59
77.97±8.56

11.29±9.06
 5.12±8.87

2.68 .009

Performance ability Exp.
Cont.

28
33

 0.96±0.69
 1.03±1.18

 8.71±1.48
 7.03±1.33

 7.75±1.48
 6.00±1.50

4.56 ＜.001

Exp.=Experimental group (5-step method); Cont.=Control group (traditional, 2-step method); Pre=Before infant cardiopulmonary resuscitation 
training; Post=At 1 week after infant cardiopulmonary resuscitation training.

trol group. In the experimental group, 18 participants (64.3%) 
had a grade point average of 3.00~4.50 and 10 (35.7%) a grade 
point average of 1.00~2.99, while the corresponding propor-
tions were 20 participants (60.6%) and 13 participants (39.4%) 
in the control group, respectively. In the experimental group, 
3 participants (13.8%) had previous experience of giving CPR 
and 25 (89.2%) had no such experience, while 5 participants 
(15.1%) had experience performing CPR and 28 (84.9%) had 
no such experience in the control group. Six participants (21.4 
%) had received CPR education and 22 (78.6%) had not in the 
experimental group, while the corresponding proportions in 
the control group were 7 participants (21.2%) and 26 partic-
ipants (78.8%), respectively. Twenty-eight participants (100%) 
in the experimental group were willing to perform CPR in case 
of a family member experiencing cardiac arrest; in contrast, in 
the control group, 30 (90.9%) were willing and 3 (9.1%) were 
not. In the experimental group, 20 persons (71.4%) were willing 
to perform CPR if a stranger experienced cardiac arrest, while 8 
(28.6%) were not; in contrast, the corresponding proportions in 
the control group were 28 participants (84.9%) and 5 partic-
ipants (15.1%), respectively. 

2. Homogeneity of the Dependent Variables

When the dependent variables in the experimental and 
control groups before infant CPR training applying the 5-step 
method were tested for homogeneity, the experimental group 
scored 6.39±1.98 and 69.36±9.17 and the control group scor-
ed 6.91±2.84 and 72.85±8.99 on average for knowledge and 
attitudes of infant CPR, respectively. The experimental group 
scored 0.96±0.69 and the control group scored 1.03±1.18 on 
average for infant CPR performance ability; thus, homoge-
neity was found between the 2 groups, with no statistically 
significant differences (Table 2).

3. Hypothesis Testing

Hypothesis 1, that the experimental group receiving infant 

CPR training with the 5-step method would show higher 
scores for knowledge, attitudes, and performance ability than 
the control group at 1 week after the training program, was 
partially supported (Table 3). No statistically significant dif-
ference was found in the mean knowledge of infant CPR: the 
experimental group scored 6.39±1.98 before the training pro-
gram and 14.46±1.62 at 1 week afterwards, and the control 
group scored 6.91±2.84 before the training program and 
13.94±1.85 at 1 week afterwards. Statistically significant in-
ter-group differences were found in participants' mean atti-
tudes toward infant CPR, which increased by 11.29 from 69.36 
±9.17 before the training program to 80.64±9.59 at 1 week af-
terwards in the experimental group and increased by 5.12 
from 72.85±8.99 before the training program to 77.97±8.56 at 
1 week afterwards in the control group (t=2.68, p=.009). Sta-
tistically significant inter-group differences were found in 
mean infant CPR performance ability, which increased by 7.75 
from 0.96±0.69 before the training program to 8.71±1.48 at 1 
week afterwards in the experimental group, and increased by 
6.00 from 1.03±1.18 before the training program to 7.03±1.33 
at 1 week afterwards in the control group (t=4.56, p<.001).

Hypothesis 2, that the experimental group receiving infant 
CPR training with the 5-step method would maintain higher 
scores for knowledge, attitudes, and performance ability than 
the control group at 6 months after the training program, in-
dicating the sustainability (the variation between 1 week and 
6 months after the training program) of its effects, was parti-
ally supported (Table 4). No statistically significant difference 
between the experimental and control groups was found in the 
sustainability of changes in knowledge of infant CPR, which 
differed significantly by the 3 measurement times (before the 
training program and 1 week and 6 months after the training 
program) (F=309.34, p<.001), with no significant interaction 
between the experimental and control groups and the 3 meas-
urement times. No statistically significant difference between 
the educational and control groups was found in the sustain-
ability of changes in attitude toward infant CPR, which dif-
fered statistically significantly by the 3 measurement time (F= 
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Table 4. Effects of Infant Cardiopulmonary Resuscitation Training Sustainability in the Two Groups (N=61)

Variables Categories
Exp. (n=28) Cont. (n=33)

t or F p F (p)
  M±SD    M±SD

Knowledge T1
T2
T3

 6.39±1.98
14.46±1.62
12.57±1.68

 6.91±2.84
13.94±1.85
11.79±2.47

0.80
1.16
1.46

.423

.248

.149

Time
Group*Time
Group

 309.34 (＜.001)
   2.39 (.095)
   0.40 (.529)

T2~T1
T3~T1
T3~T2

 8.07±2.26
 6.18±2.26

 -1.89±2.01

 7.03±2.65
 4.88±3.06

 -2.15±2.16

1.63
1.86
0.48

.108

.068

.633

Attitudes T1
T2
T3

69.36±9.17
80.64±9.59
71.36±7.18

72.85±8.99
77.97±8.56
69.42±7.70

1.49
1.15
1.01

.140

.254

.318

Time
Group*Time
Group

  33.72 (＜.001)
   4.32 (.015)
   0.04 (.833)

T2~T1
T3~T1
T3~T2

11.92±9.01
 2.00±9.05

 -9.29±8.70

 5.12±8.87
 -3.42±10.07
 -8.55±7.58

2.68
2.19
3.55

.009

.032

.724

Performance ability T1
T2
T3

 0.96±0.69
 8.71±1.48
 4.96±1.79

 1.03±1.18
 7.03±1.33
 3.85±1.90

0.25
4.66
2.34

.796
＜.001

.023

Time
Group*Time
Group

 689.14 (＜.001)
  12.45 (.002)
  13.99 (＜.001)

T2~T1
T3~T1
T3~T2

 7.75±1.48
 4.00±2.00

 -3.75±2.08

 6.00±1.50
 2.82±1.77

 -3.18±2.49

4.56
2.44
6.76*

＜.001
.018
.012

*Covariate value=T2~T1; Exp.=Experimental group (5-step method); Cont.=Control group (traditional, 2-step method); T1=Pretest (before infant 
cardiopulmonary resuscitation training); T2=Post test 1 (1 week after infant cardiopulmonary resuscitation training); T3=Posttest 2 (6 months after 
infant cardiopulmonary resuscitation training).

33.72, p<.001), with significant interaction between the ex-
perimental and control groups and the 3 measurement times 
(F=4.32, p=.015). However, statistically significant inter-group 
differences were found in the sustainability of improvements 
in infant CPR performance ability between the experimental 
and control groups (F=13.99, p<.001) and by the 3 measure-
ment time (F=698.14, p<.001), with significant interaction be-
tween the experimental and control groups and the 3 meas-
urement times (F=12.45, p=.002). The groups were not homo-
geneous, with statistically significant inter-group differences 
in performance ability at 1 week after the training program 
(t=4.66, p<.001): 8.71±1.48 in the experimental group and 
7.03±1.33 in the control group. With the differences in the 
scores for performance ability between before and 1 week af-
ter the training program as covariates (T2-T1), statistically sig-
nificant inter-group differences were found in performance 
ability at 6 months after the training program (F=6.76, p=.012)

DISCUSSION

This study aimed to develop an infant CPR training pro-
gram for nursing students by applying the 5-step method de-
veloped by George and Doto [12] and to test its effectiveness.

The nursing students who received infant CPR training ap-
plying the 5-step method showed better performance ability 

than those who were trained using the traditional method 
(2-step), and the improvements in their performance ability 
were sustained at 6 months later. While no study has yet ap-
plied the 5-step method to CPR, an international study ap-
plied it to dental care students' application of fissure sealant, 
and more than 90% of the skill remained at 18 months after the 
training program 6 [1]. Medical students given clinical skill 
training using the 5-step method showed significantly better 
performance ability and confidence [29]. This finding demon-
strates that the 5-step method is effective in improving per-
formance ability, supporting the results of this study. While 
any type of educational method is effective immediately after 
education, it is believed that the third step (in which novices 
could acquire micro-skills) and the fifth step (in which the ed-
ucator could give immediate feedback after any error) were 
especially helpful to the learners.

Contrary to this study, a previous study found no signifi-
cant difference between the 5-step method and the traditional 
education method (2-step) in medical students' ability to per-
form manual defibrillation 2 months later [17]. The discrep-
ancy between that finding and the results of our study is most 
likely due to differences in educators' and colleagues' ability 
to provide feedback. Feedback from colleagues, as was used 
in that study due to limited staffing in the educational envi-
ronment, could be less accurate than feedback from the educa-
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tor, and it could be difficult for students to indicate their col-
leagues' errors thoroughly; therefore, feedback from col-
leagues could be less effective than feedback from the educa-
tor, resulting in the lack of sustained improvements in per-
formance. It is therefore desirable for a skilled educator to 
give nursing students concrete and accurate guidance with 
the objective of improving and sustaining infant CPR perfor-
mance ability.

However, even in this infant CPR training program that ap-
plied the 5-step method, performance ability decreased by 
about 11% at 6 months after training. A previous study apply-
ing immediate remediation to infant CPR education for child-
care teachers found that their performance ability decreased 
by about 24% at 6 months after training [6]. Despite differ-
ences in trainees and methods, this study and the previous 
one [6] obtained the same basic result: the effects of education 
decreased with time. This finding therefore demonstrates the 
need for educational refreshers, at least for childcare teachers, 
healthcare providers, and preservice healthcare providers, 
such as nursing and medical students, on a timely basis using 
a differentiated method. In particular, performance ability can 
decrease more rapidly than knowledge in terms of infant CPR 
[30]; therefore, it is essential to provide a repeated training 
session within 6 months in terms of sustainability of perform-
ance ability.

The nursing students who received infant CPR training ap-
plying the 5-step method showed more positive changes in 
their attitudes than those who received training using the 
traditional method (2-step), which failed to be sustained 6 
months later. The literature review found that health-related 
college students who received training on adult, child, and in-
fant CPR using the traditional education method (2-step) for 8 
hours experienced positive changes in attitudes [9]. Nurses 
given a combination of CPR education using the traditional 
educational method (2-step) and debriefing for 3 hours expe-
rienced positive changes in attitudes immediately after the 
training program [5]. It is therefore clear the traditional educa-
tional method (2-step) can positively change attitudes toward 
CPR immediately after education. It is believed, however, that 
the first step of the 5-step method focusing on infant CPR re-
inforcement and obstacles positively changed attitudes to-
ward infant CPR, which is consistent with the finding that 
education related to those attitudes reinforced willingness 
to perform CPR [28]. However, the scores for attitudes at 6 
months after the training decreased to the level before the 
training, which is consistent with the finding that positive atti-
tudes could decrease with time, regardless of educational 
methods [5]. The 5-step method is effective in changing atti-
tudes positively, but it cannot prevent positive attitudes from 
decreasing over time; therefore, it is necessary to provide a re-

peated training session within 6 months.
Both the nursing students who received infant CPR train-

ing using the 5-step method and who received infant CPR 
training using the traditional education method (2-step) saw 
their knowledge increase by about 50% at 1 week after the 
training program, compared with before the education, and 
then to decrease by about 30% at 6 months after the training 
program, compared with 1 week afterwards. Similar to this 
study, our literature review found that immediate remedi-
ation characterized by the educator's additional demonstra-
tion and repeated feedback [7] and a video-self instruction 
program [8] increased knowledge of infant or child CPR, but 
with no significant difference from any traditional teaching 
method. This finding seems to indicate that this new educa-
tional method is not significantly effective in increasing 
knowledge. Nonetheless, the 5-step method, which involves 
no separate theoretical lecture or video-self instruction for 
learners' self-study can increase knowledge, which demon-
strates that education based on a lecture by the educator is not 
essential for improving knowledge of CPR. 

Putting these results together, infant CPR training applying 
the 5-step method was effective in changing of nursing stu-
dents' attitudes positively and improving their performance 
ability immediately after the training program. Additionally, 
infant CPR training applying the 5-step method was effective 
in sustainability of nursing students' performance ability until 
6 months, even though their performance ability was reduced. 
It is believed that this occurred because the 5-step method in-
volved interactions between a skilled educator and the lear-
ner. However, the effects of education decreased with time; 
therefore, it is necessary to provide a repeated training session 
within 6 months. Furthermore, knowledge and attitudes were 
not effective over time even when the 5-step method was ap-
plied; therefore, it is necessary to provide a repeated training 
session within 6 months. This study is significant in that, first, 
it was the first study to perform the experiment of applying 
the 5-step method in nursing students and presented ground-
work for conducting further research on effective and sustain-
able methods of infant CPR training; second, it allowed nurs-
ing students to understand the importance and need of infant 
CPR, which is not included in the curriculum; third, it re-em-
phasized the educator's role and the importance of direct in-
struction in an educational situation where exchanges be-
tween the educator and learner are becoming less common. 

 This study has certain limitations. First, the possibility of 
experiment spreading could not be excluded both because 
both the experimental and control groups contained students 
at the same university and because the study used a non- 
synchronized design due to the participants' academic sche-
dule. In addition, at the time of the study, the Korean version 
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of the American Heart Association CPR Healthcare Provider 
guidelines had not been published, so knowledge and per-
formance were measured by the researchers' tools based on 
the 2011 KACPR [21]. Therefore, a difference between actual 
knowledge and performance ability can be expected to exist. 
Lastly, care should be taken in generalizing the results of this 
study, which was conducted among nursing students at a sin-
gle university; the low reliability of the attitude instrument 
due to the small sample size and single-university setting are 
considered relevant in terms of the limited ability of the study 
results to be generalized.

CONCLUSION

This study aimed to develop an infant CPR training pro-
gram applying the 5-step method, which presents a clear role 
of the educator within the learning process, for nursing stu-
dents. The experimental group showed higher scores for in-
fant CPR attitude and performance ability than the control 
group. At 6 months after the training program, knowledge, at-
titudes, and performance ability had decreased in both the ex-
perimental group and the control group. However, the per-
formance ability level was higher in the experimental group 
than in the control group, showing that the 5-step method was 
more effective than the traditional education method. How-
ever, as time passes, the effectiveness of the education decrea-
ses, and it is considered that a repeated training session is nec-
essary within 6 months. Through this study, groundwork has 
been established for the educator's role and the importance of 
direct instruction in infant CPR training and the appropriate 
interval for repeated trainings.

On the basis of these results, the following suggestions can 
be made: First, it is necessary to reinforce and operate infant 
CPR training as part of clinical practice in the curriculum of 
nursing colleges. Second, it is necessary to define the correct 
time for sustaining infant CPR expertise developed by using 
the 5-step method. Third, research should be conducted to de-
termine learning satisfaction among those who received the 
training program applying the 5-step method. 
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