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detect breast abnormalities. Based on Dale's Cone of Experience theory, we
hypothesized that the combination of a smartphone application with hands-on
practice would have a greater impact than using a smartphone application
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Methods: We conducted a pre- and post-test quasi-experimental design and
developed a smartphone application using a video clip. One experimental group
received smartphone-based education, another group received smartphone-based
education combined with hands-on practice, and the control group received a

one-time classroom lecture. We administered a pre-test, provided intervention,
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and conducted a post-test.

Results: Among the three groups, the knowledge and attitude of the experi-
mental groups were significantly higher than that of the control group. In
addition, the group using the combination of the smartphone application and
hands-on practice showed the highest score changes in skills and satisfaction
with the learning methods.

Conclusions: Smartphone application use combined with hands-on practice
could be an effective education method for breast self-examination.
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1 | INTRODUCTION increase is 5.6% (Korea Central Cancer Registry, 2016). In
particular, the incidence rate for younger women in Korea
1.1 | Breast self-examination diagnosed with breast cancer before menopause is more

prevalent than in other countries; 11% of patients in Korea

Breast cancer is the most common cancer among women;
over 1.15 million people are diagnosed with breast cancer
every year (World Health Organization, 2019). Breast can-
cer is ranked second among the leading causes of cancer
death in women in Korea, and the average annual rate of

under 40 years old suffer from breast cancer, a number
twice as high as that found in Western countries (Korea
Breast Cancer Society, 2016).

Previous studies have shown that women who receive
breast cancer screening tests have a 30% lower risk of
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death from breast cancer than women who do not receive
screening (Puliti et al., 2008). According to the breast
cancer screening guidelines of the American Cancer Soci-
ety (Oeffinger et al., 2015), all women should start having
yearly mammograms by the age of 45, and after they turn
55 years, they need to have mammograms every other
year. Also, breast self-examination (BSE) may play a role
in the early detection of breast cancer. If women are
familiar with performing BSE, they can detect unusual
changes. Therefore, BSE is considered one of the easiest
and most convenient ways to detect breast problems early
(Amoran & Toyobo, 2015; Hocaoglu, Ersahin, & Akdeniz,
2017).

Approximately 30% of Asian and Malaysian women
regularly perform BSE (Al-Naggar, Bobryshev, &
Al-Jashamy, 2012). However, with the most recent
nationwide survey, about 87% of Korean women have
heard about BSE through media; among these women,
only 17% received BSE information through their
healthcare providers (Yoo, Choi, Jung, & Jun, 2012).

In Korea, BSE education has been conducted in the
community for women over 30 years of age (Korea
Breast Cancer Society, 2016; Park, Hong, Kye, Jung, &
Kim, 2011). However, educating younger women less
than 30 years old can educate and prepare them as they
near the age of 30. A few descriptive studies were con-
ducted to understand the knowledge and practice of
BSE for young women (Kim, 2013; Kim, Lee, Min, &
Min, 2017; Lim & Jang, 2017). However, these studies
are insufficient encouragement for young women to
learn and practice BSE.

1.2 | Smartphone application education
for health care

In modern society, smartphone applications (apps) are
considered valuable alternatives and resources for patients
and healthcare professionals in health education (Bush,
Armstrong, & Hoyt, 2018; Deliverska, Vodenicharova, &
Yanakieva, 2017). Smartphone apps have several advan-
tages, including affordability, ability to engage learners
anytime and anywhere in their learning context, and easy
installation through downloads (Layton et al., 2014;
Martin & Ertzberger, 2016). Some international studies
have highlighted university students’ positive attitudes
toward using smartphones for educational (Koohestani,
Arabshahi, Ahmadi, & Baghcheghi, 2019). Therefore, for
the younger generation, including nursing students who
have access to highly advanced technology, smartphones
are indispensable accessories (Lee, Min, Oh, & Shim,
2018). The rate of smartphone usage in Korea reached
91% in 2016 (Gallup Korea, 2018; Korea Information

Society Development Institute, 2017) and for individuals
in their 20s, the rate of usage was as high as 99%. Since
most people in Korea use smartphones, methods of educa-
tion that employ smartphone apps may be effective
(Kim & Park, 2019).

Few health education programs using apps are pro-
vided to nursing students (El-Mohsen & El-Maksoud,
2015), and most of them are only intended to convey infor-
mation about BSE. However, education using smartphone
apps alone might not help an individual to practice skills
but combining the apps with other educational strategies
can be helpful in increasing their learning effects
(Morrison et al., 2014). Nursing education involves not only
the acquisition of knowledge but also the mastery of practi-
cal skills that are required in various clinical environments
(Lee et al., 2018; Li, Lee, Wong, Yau, & Wong, 2019). Skill
acquisition takes place in a variety of learning contexts,
especially through reflection by experience. Therefore,
nursing students need to be familiar with clinical proce-
dures and improve their skills through practice (Li et al.,
2019). Poore, Cullen, and Schaar (2014) also emphasized
that experiential learning is fundamental and essential to
prepare nursing students for professional practice.

In this study, we assumed that if we combined
smartphone app education with hands-on practice, the
education would have a greater impact. Regarding the
efficacy of education in health behaviors, it is important
for an individual to both understand procedures and
practice the skills.

1.3 | Theoretical framework

Dale's Cone of Experience (Dale, 1970) was used as the
theoretical framework for this study (Figure 1). This the-
ory explains the effectiveness of various learning methods
by measuring the amount of information remembered.
Dale (1970) explained the degree of memorization after
2 weeks based on the learning method, as conical, like a
pyramid (reading: 10%, listening to a lecture: 20%,
watching moving pictures: 30%, real experience by per-
forming practice: 90%). The experience of practicing a
skill, may be related to an increase in the individual's
memorization. The high degree of memorization may be
attributable to individuals experiencing practice them-
selves. Therefore, this theory guided us to design an edu-
cational framework.

1.4 | Purpose

The purpose of this study was to develop a smartphone-
based BSE app and to compare the effects of different
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FIGURE 1 Theoretical framework:
Edgar Dale's “cone of experience”
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(d) students' satisfaction with the learning methods uti-
lized in the three groups.

This study used a pre- and post-test quasi-experimental
design with two experimental groups and a control group
(Figure 2).
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TABLE 1 The contents of the educational intervention
. . . \
Learning objective J
« Performing breast self-examination successfully
| Learning goals J
Students can

» Understand the symptoms and prevention of breast cancer

» Understand the procedure of breast self-examination

« Perform the breast self-examination

» Know the abnormalities when performing breast self-examination

» Know the appropriate timing of breast self-examination

) Learning themes )
Breast cancer Methods of BSE Practice of BSE
- Status of breast cancer - Procedures for performing breast Example of breast self-
- Classification of neoplasms self-examination examination
- Progression of breast cancer e  Visually checking in front o  Visually checking in front
- Outbreak site of breast cancer of mirror of mirror
- Risk factors of breast cancer e Standing or sitting and « Standing or sitting and
- Breast cancer screening palpating by hand palpating by hand
recommendation e Lying down and palpating e Lying down and palpating
by hand by hand
- Appropriate timing of breast self-
examination
- What to observe when performing
breast self-examination

2.2 | Setting and participants

This study was conducted at a university in Chuncheon,
South Korea. Included participants were female university
students who (a) owned a smartphone and (b) had never
received any education on BSE, and (c) healthy woman.
In addition, we did not include participants who had
breast-related or any other chronic diseases. We consid-
ered nursing students as representative of typical adults
who might not yet know about BSE. Junior nursing stu-
dents were particularly chosen because they had limited
hands-on practice performing breast examinations and
were not yet fully trained as professional nurses.

For participant recruitment, we posted an explanation
of the study using the bulletin board on the homepage of
a nursing school. The first author explained the study
purpose to 102 students who met the eligibility require-
ments and asked if they were willing to participate in the

study. Consent forms were obtained from the students
who volunteered to participate. Participants were divided
into three groups: smartphone app education group
(Experimental: Exp 1), smartphone app-based education
combined with hands-on practice group (Experimental:
Exp 2), or lecture-based education (Control group: Con).
We prepared 35 pieces of paper for each group,
Exp 1, Exp 2, and Con, and students were assigned to
each group by drawing lots. Using the power analysis (G*
Power 3.0; Faul, Erdfelder, Lang, & Buchner, 2007), a
medium effect size of 0.50 and a power of 0.80 (signifi-
cant p-value of .5), at least 26 participants are required
for each group. Sixteen participants were excluded
because they did not complete the questionnaires (n = 7),
did not take a skill test (n = 8), or dropped out of school
(n = 1). The final number of participants was determined
at 86 (Exp 1 = 26, Exp 2 = 32, Con = 28), which was con-
sidered an acceptable.
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2.3 | Instruments

23.1 | Knowledge of BSE

The assessment used to measure participants’ knowledge
of BSE was revised by the study authors and based on
Choi (2006) and information from the Korean Breast
Cancer Society (2016). It consisted of 22 questions to
assess knowledge of the signs and symptoms of breast
cancer (nine items) and skills of BSE (13 items). Each
correct response received a score of one while an incor-
rect response received a score of zero. The possible
highest score was 22 points. The Cronbach’s alpha was
.72 for the current study.

2.3.2 | Attitude toward BSE

Participants' attitudes toward BSE were measured using
a scale based on that of Lee (2003) and revised by the
study authors to accurately match the purpose of the
current study. The scale consisted of 16 items scored on
a four-point Likert scale (1 = not at all, 2 = rarely,
3 = moderate, 4 = very). Total scores ranged from 16 to
64, with a higher score indicating a more positive atti-
tude toward BSE. The reliability test yielded a
Cronbach'’s alpha of .79 for the current study and .91 for
the study by Lee (2003).

2.3.3 | Skills in performing BSE

A checklist was developed by the study's authors based
on guidelines from the Korean Breast Cancer Society
(2016). The checklist consisted of 11 items: observation
(three items), palpation in a sitting or standing position
(seven items), and palpation in a lying down position
(one item). Each item was scored using a three-point
Likert scale (0 = poor, 1 = moderate, 2 = accomplished),
with higher scores indicating a better skill level in BSE
performance. The highest possible score was 22 points,
and Cronbach'’s alpha for the scale was .92.

234 |
method

Satisfaction with the learning

Yoo's (2010) satisfaction scale was used to measure satis-
faction with the learning method. The current study
authors revised the instrument to better match this
study's purpose. It consisted of 10 items scored on a
four-point Likert scale (1 = not at all, 2 = nearly dis-
agree, 3 = agree, 4 = strongly agree). A higher score

NURSING SCIENCE

indicated a higher level of satisfaction with the learning
method that participants received. The Cronbach's
alpha for the scale was .93 for this study, compared with
.92 for Yoo (2010).

2.3.5 | Validity
Validity was carried using content validity. Five experts,
including three team manager nurses with at least
20 years of clinical experience who worked in the breast
cancer units of three hospitals, examined the content
validity of all instruments used in this study. The other
two experts were university nursing faculty who majored
in women's health. Each expert checked the content
validity using a four-point Likert scale (1 = not relevant,
2 = somewhat relevant, 3 = quite relevant, and 4 = highly
relevant). In this study, the content validity index of the
instruments was above 80%, which is considered accept-
able (Davis, 1992).

2.4 | Development of the smartphone
app for BSE

The smartphone app was developed to educate nursing
students. The learning objectives and goals were based
on “Breast Cancer Facts & Figures” published by the
Korean Breast Cancer Society (2016). We also reviewed
women's health nursing textbooks and several nursing
journals to verify updated information about BSE. After
three in-depth discussions, we selected the contents for
the intervention and established three topics including
information on breast cancer, methods, and practice
of BSE.

The app was developed for both Android and Apple
phones and was available through the Apple App Store
and Google Play Store (Figure 3). We created graphic-
based materials and instructions that were attractive and
readable for university students. We used Korean for
video narration. The same five experts who reviewed the
instruments also approved the contents of the app.

2.5 | Educational intervention

The educational intervention consisted of understanding
breast cancer (classification, progression, outbreak site,
risk factors, screening recommendation), methods of BSE
(procedures, best time, what to observe), and practice of
BSE (example of practice) (Table 1). Two weeks after the
pre-test, we provided the different interventions for the
three groups.
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Heredinary 3 1o
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The Introduction Screen Table of Contents

When ?

. Every 3-5 days after men-
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- After menopause, one day
of the month should be
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* Preparation materials: Full
body mirrors, Large towel...

Methods of BSE(1) Methods of BSE(2) Practices of BSE

FIGURE 3 Screenshots of developed smartphone-based app

The Exp 1 group received the education using video
clips in the smartphone app. The Exp 2 group received the
same video clips in the smartphone app, along with the
opportunity to practice BSE using a breast model made of

silicone (Model No: 7007BR, Emson, NY, manufactured in
China), a material similar to a human breast. We provided
a silicone breast model to each student in the Exp 2 group
and demonstrated the BSE procedure. Students practiced
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the BSE procedure following the video clips during
20 min, and errors in procedure were immediately
corrected by the instructor. We provided a password for
the app to the two experimental groups (Exp 1 and Exp 2)
only; the control group learned using a lecture-based
method. The different intervention was applied once to all
three groups while the experimental groups (Exp 1 and
Exp 2) were encouraged to use the video clips for about a
month. We provided handouts to accompany the lecture;
this included pictures offering the same contents provided
digitally to the experimental groups.

One author of this study instructed the three groups
using the same educational content but different
methods. The total presentation time was approximately
20 min for all three groups. Following completion of this
study, we also provided smartphone-based educational
intervention for the control group to provide equal learn-
ing opportunities for all participants.

2.6 | Data collection

Data were collected between April 9, 2018 and May
21, 2018. Two research assistants who had no knowledge
of the student group assignments distributed the ques-
tionnaires. Participants completed the questionnaires
measuring the knowledge and attitude concerning BSE
2 weeks prior to (pre-test) and 2 weeks after (post-test)
the intervention. Researchers video-recorded participants
performing skill tests that included displaying the stu-
dents' behavior as well as their communication regarding

TABLE 2
levels (N = 86)

Con
(n = 28)
Demographics Classification n (%)
Menarche age (years) <12 13 (29.5)
13< 15 (35.7)
Having an acquaintance Yes 5(27.8)
suffering from BC No 23 (33.8)
Having a family Yes 3(30.0)
member(s)
Suffering from BC No 25(32.9)
Variables M (SD)
Knowledge of BSE 0.68 (0.12)
Attitude toward BSE 2.70 (0.31)
Skills in performing BSE 1.70 (0.55)

NURSING SCIENCE

BSE, and used a checklist to measure participants’ skills.
Three researchers evaluated each participant's perfor-
mance separately and the average duration of evaluation
time was 5 min. Post-test included the same instruments
(knowledge, attitude, and skills concerning BSE), but also
added a participants' satisfaction with the learning
method they received. After the post-test, the researchers
watched the recorded videos and discussed the score dif-
ferences until they agreed on a score for each participant.
The researchers then calculated the average score from
the three raters.

2.7 | Ethical considerations

Prior to the start of the study, approval was granted by
the H University Institutional Review Board in Korea
(HIRB-2017-003). Students were informed about all
aspects of the study and were assured that there was
no disadvantage for non-participation. After students
were informed, those who were willing to participate
in this study signed a consent form, giving written per-
mission for videos to be recorded while their skills
were tested.

2.8 | Data analysis

Data analyses were performed using SPSS version 21.0
(SPSS Inc., Chicago, IL, USA). Descriptive and inferential
statistics were wused to describe the demographic

Homogeneity test among the three groups' demographic characteristics and baseline of knowledge, attitude and skills

Exp1 Exp 2
(n = 26) (n =32)
n (%)) n (%) x p
17 (38.6) 14 (31.8) 3.060 217
9(21.4) 18 (42.9)
6(33.3) 7(38.9) 249 883
20 (29.4) 25 (36.8)
2(20.0) 5(50.0) 912 634
24 (31.6) 27 (35.5)
M (SD) M (SD) F p
0.65 (0.10) 0.66 (0.17) 0.41 66
2.81 (0.30) 2.75 (0.42) 0.58 56
1.92 (0.61) 1.91 (0.44) 1.48 23

Abbreviations: BC, breast cancer; BSE, breast self-examination; Con, control group = lecture-based education; Exp 1, Experimental group 1 = smartphone app
education; Exp 2, Experimental group 2 = smartphone app-based education combined with hands-on practice.
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shown to be better for the experimental groups than for
the control group (F = 4.168, p = .019). In addition, the
Exp 2 group score was higher than the Exp 1 group score.
Thus, hands-on practice, regardless of smartphone app
education, resulted in a more positive attitude toward
performing BSE compared to the attitude of the control

group.

3.2.3 | Skill in performing BSE

Participants in the Exp 2 group showed the highest
enhancement of their skills compared to the Exp 1 or
control groups (F = 4.521, p = .014). The post-hoc anal-
ysis revealed that the Exp 2 group had gained a higher
mean score on skills when compared with that of the
Exp 1 and control group. This means that the method
utilizing the smartphone app combined with hands-on
practice was effective in improving BSE skills.

3.3 | Satisfaction with learning method
In the mean score for satisfaction with the learning
method, there was a significant difference among the
groups (F = 15.587, p < .001). The post-hoc test revealed
that the satisfaction levels of the smartphone app com-
bined with hands-on practice group was the highest
when compared with the other groups (Table 4).

4 | DISCUSSION
Early detection of breast cancer is an important factor for
decreasing mortality and improving prognosis. Among the
breast cancer screening methods, BSE is regarded as a
cost-effective and convenient method for individuals.
However, many women do not use this technique because
they are embarrassed to touch their breasts, they lack con-
fidence or time, or they do not know how to correctly per-
form BSE (Amoran & Toyobo, 2015; Nde, Assob, Kwenti,
Njunda, & Tainenbe, 2015). Smartphones are a convenient
way to access a variety of apps regardless of time or loca-
tion. Heo et al. (2013) suggested that an intervention com-
bined with a smartphone app could enhance BSE practice.
Additionally, Dale (1970) suggested that direct perfor-
mance in education has more of an impact on learners.
One of the strengths of this research project is that we
assessed participants’ abilities, so the accuracy of their BSE
skills could be checked.

In the present study, BSE knowledge was significantly
improved in both groups. This result is in line with the
study by Hawkes, Walsh, Ryan, and Dempsey (2013) that

NURSING SCIENCE

showed that knowledge of pediatric trainees significantly
increased in a group that underwent smartphone-based
education as compared to a group that experienced tradi-
tional training methods. Similarly, a study was conducted
providing online education about BSE to 1,769 women
(aged 17-42 years), showing online education as an effec-
tive method for delivering knowledge (Tuna et al., 2014).
In our smartphone-based education, we actively used video
clips, which was identified as an effective way to improve
knowledge about BSE (Tomar, 2019). Furthermore, in our
study, the hands-on practice of the Exp 2 group contrib-
uted to the increase in knowledge, which is similar to the
result of a 2018 study that demonstrated a significant
increase in knowledge when students practiced BSE on
mannequins (Raithatha, Mangalampalli, Patel, Kumar, &
Tapadiya, 2018). Martin and Ertzberger (2016) suggested
that using mobile learning, such as a smartphone, is the
best way to help learners understand, compared to a
traditional model. In our finding, smartphone education as
well as hands-on practice can be considered an effective
method for acquiring knowledge of BSE.

In this study, the attitude toward BSE was signifi-
cantly better in the group that experienced the
smartphone app combined with hands-on practice than
in the group experiencing lecture-type education. In
another descriptive study of female undergraduate stu-
dents, 34% showed positive high overall attitudes toward
BSE and 63% showed moderate attitudes toward BSE
after performing a BSE (Nde et al., 2015). The authors of
the aforementioned study addressed that there were sig-
nificant associations between participant attitudes and
their practice of BSE. Thus, having a positive attitude
toward BSE could impact the practice of BSE, while nega-
tive attitudes toward BSE could decrease the practice of
BSE and weaken the motivation to practice BSE (Tuna
et al., 2014). These studies' findings imply that per-
forming hands-on practice by oneself may stimulate
development of a more positive attitude toward BSE.

In this study, it was found that education delivered
through a smartphone app in combination with hands-
on practice has the most potential to improve partici-
pants’ skills. In a study by Miyoshi et al. (2019), medical
students' hands-on experience of touching actual human
organs provided them with a deeper understanding.
Zwislewski et al. (2019) also reported that participants
who engaged in hands-on practice were more proficient
than those who only heard the lecture. Their study dem-
onstrates the need for hands-on practice. These studies
support the idea that people learn from practical experi-
ence. Kolb (1984) reported that experience plays a signifi-
cant role in the learning process. This was exemplified by
Dewey who stressed the importance of learning through
experience and based on Piaget's theory which suggested
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that cognitive development is influenced by experience.
According to the experiential learning theory proposed
by Kolb and Kolb (2009), what individuals learn in active
experimentation directly influences future practice, thus
significantly enhancing outcomes. Lee et al. (2018)
reported that nursing students who applied mobile tech-
nology (smartphones) alone did not improve their Foley
catheterization skills. This finding is in line with previous
studies. Wood, Duffy, Morris, and Carnes (2002) used a
breast model with lumps in their practice, and the inter-
vention groups had significantly improved BSE skills.
Similarly, Secginli and Nahcivan (2011) targeted women
over 41 years of age in their study, which found that
those participants who had received breast health educa-
tion in conjunction with hands-on practice using a sili-
cone breast model were significantly more skilled in
finding breast abnormalities such as lumps. As a person
becomes familiar with the techniques of checking their
breasts, it can increase the chance of finding an abnor-
mality. As such, we should not overlook the importance
of BSE skills (Johnsen, Blom, Lee, & Norgaard, 2018).

In the current study, satisfaction with the learning
method was higher in those participants who used the
smartphone app combined with hands-on practice. Simi-
larly, in a study using a silicone training model and video
clip for medical students, the satisfaction with the learn-
ing method was higher for those students who were able
to use the training model than for those only using the
video clip (Grynberg et al., 2012). Therefore, in addition
to hands-on practice with a video clip, it might meet stu-
dents' needs and expectations more appropriately.

The findings of our study support the necessity of
hands-on practice as a primary method for BSE interven-
tion. In a study using theoretical education combined
with an active face-to-face practice, participants’ knowl-
edge and practice skills were improved (Malak & Dicle,
2007). Additionally, in Gucuk and Uyeturk (2013), partic-
ipants who received BSE education with a simulation
practice from healthcare professionals showed greater
BSE awareness and practice than those who simply heard
about BSE from media sources such as television and the
Internet. This greater awareness and practice is because
hands-on practice is a well-known method for increasing
self-efficacy and confidence; having a positive attitude
toward learned skills may influence the enhancement of
those skills (Bambini, Washburn, & Perkins, 2009).
Therefore, we can infer that BSE education in conjunc-
tion with hands-on practice improves BSE awareness and
practice and may therefore improve the identification of
breast health problems. In addition, the satisfaction
level of the group that used the combination of the
smartphone and hands-on practice was the highest of the
three groups identified in the present study.

In the current study, both experimental groups (Exp
1 and 2) showed significantly improved knowledge about
BSE compared to the control group. In addition, attitudes
toward BSE, skill in performing BSE, and satisfaction
with the learning method were significantly higher in the
experimental group (Exp 2) than in the other two groups.
These results indicate that a smartphone education com-
bined with hands-on practice can be considered an effec-
tive method.

Therefore, the current study that includes hands-on
practice combined with the smartphone app-based inter-
vention may have greater effects than app-based interven-
tion alone. Also, this combined method would possibly
lead to increased efficiency in education by providing more
opportunities for self-directed and repetitive learning.

41 | Implications for nursing education
Healthcare providers are responsible for providing infor-
mation to effectively educate patients or general
populations. Smartphone apps are increasingly important
as useful health tools in nursing education. The findings
of the present study could contribute to the education of
patients and the general population regarding learning
and practicing BSE. Previous research has demonstrated
that incorporating the smartphone in teaching strategies
could support learner experiences and understanding
among nursing students, which can also be extended to
the clinical setting (Raman, 2015).

Another important area of implication for nursing
education highlighted by the present study involves the
importance of performing accurate BSE as it relates to
the early detection of breast abnormalities. Based on the
findings of the current study, nursing students are
encouraged to further evaluate BSE training by combin-
ing apps with hands-on practice in future studies.
For example, Carter-Templeton, March, and Perez (2018)
found that the use of a simulated laboratory practice for
nursing students offers a safe space for students to prac-
tice nursing skills and communication where faculty
members can observe their work. Additionally, the
authors found that adding mobile devices in conjunction
with hands-on practice helps students gain skills and use
accurate information from the mobile devices. Therefore,
further studies will be required to focus on the role of
health personnel, the uptake, and the skills of BSE in
women. Using an educational model combining a
smartphone app with hands-on practice training may
contribute to positive outcomes in other health areas as
well. We expect that the findings of this study will con-
tribute to improved learning about BSE and the practice
of BSE methods for students and young women. In
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addition, it will support the nursing faculty in incorporat-
ing more active methods to educate their students about
BSE as well as nursing skills.

4.2 | Limitations

Although we reveal the effectiveness of education using a
smartphone app combined with hands-on practice, this
study had a few limitations. First, only Korean participants
from one province were selected. Future studies could
include participants from various geographic areas and
ethnic groups. Second, convenience sampling was used for
this study, which could threaten internal validity. Third,
the sample size was enough for the effect size, but we only
administered the post-test once. To better understand the
retention effects of education with a smartphone app and
hands-on practice, it is necessary to do more testing to
follow-up after the intervention. In addition, the other lim-
itations of this study included: selecting only one nursing
school, 16 drop-out subjects, as well as not using a ran-
domized controlled trial. Therefore, it is necessary to con-
sider these points in future studies.

5 | CONCLUSIONS

This study provides evidence that using a smartphone
app combined with hands-on practice is an effective
method for providing information and imparting skills to
undergraduate nursing students about BSE, resulting in
high satisfaction. Therefore, providing education using a
smartphone in combination with hands-on practice for
BSE could be a creative and useful method for students.
Further, this learning method could more broadly be
expanded to young women.

ACKNOWLEDGEMENT
This research was supported by Hallym University (HRF-
201905-009).

CONFLICT OF INTERESTS
No potential conflict of interest was reported by the
authors.

AUTHORSHIP CONTRIBUTIONS

Conception and design: S.R.K., H.W.S., JM.L. and S.-J.
K. Provision of study materials or participants: S.R.K.,
J.M.L. and S.-J.K. Data collection and intervention
implementation: S.R.K., J.M.L. and S.-J.K. Data analy-
sis and interpretation: H.-W.S. and S.-J.K. Manuscript
writing and or revision of the manuscript: S.R.K,
H.W.S,,J.M.L. and S.-J.K.

NURSING SCIENCE

ORCID
So Ra Kang © https://orcid.org/0000-0003-3783-8854
Shin-Jeong Kim © https://orcid.org/0000-0003-2582-3436

REFERENCES

Al-Naggar, R. A,, Bobryshev, Y. V., & Al-Jashamy, K. (2012). Prac-
tice of breast self-examination among women in Malaysia.
Asian Pacific Journal of Cancer Prevention, 13(8), 3829-3838.
https://doi.org/10.7314/APJCP.2012.13.8.3829

Amoran, O. E., & Toyobo, O. O. (2015). Predictors of breast self-
examination as cancer prevention practice among women of
reproductive age-group in a rural town in Nigeria. Nigerian
Medical Journal, 56(3), 185-189. https://doi.org/10.4103/0300-
1652.160362

Bambini, D., Washburn, J., & Perkins, R. (2009). Outcomes of clini-
cal simulation for novice nursing students: Communication,
confidence, clinical judgement. Nursing Education Perspectives,
30(2), 79-82.

Bush, N. E., Armstrong, C. M., & Hoyt, T. V. (2018). Smartphone
apps for psychological health: A brief state of the
science review. Psychological Services, 16(2), 188-195. https://
doi.org/10.1037/ser0000286

Carter-Templeton, H., March, A. L., & Perez, E. (2018). Use
of mobile computing devices among nursing students for
information seeking in simulation. Computers Informatics Nurs-
ing, 36(1), 1-4. https://doi.org/10.1097/CIN.0000000000000411

Choi, S. M. (2006). The influencing factors of breast-self-examination
practice among hospital nurses. (master thesis). Daejeon Univer-
sity, Daejeon, Korea (in Korean).

Dale, E. (1970). A truncated section of the cone of experience. The-
ory into Practice., 9(2), 96-100.

Davis, L. L. (1992). Instrument review: Getting the most from your
panel of experts. Applied Nursing Research, 5, 194-197.

Deliverska, M., Vodenicharova, A., & Yanakieva, A. (2017). Mobile
healthcare - From educational curriculum to practical chal-
lenges. Journal of Educational & Instructional Studies in the
World, 7(2), 65-68.

El-Mohsen, A. S. A., & El-Maksoud, M. M. A. (2015). Improve
knowledge, beliefs and behavior of undergraduate female nurs-
ing students in Al-Alzhar university toward breast self-
examination practice. Journal of Education and Practice, 6(8),
102-110.

Faul, F., Erdfelder, E., Lang, A. G., & Buchner, A. (2007). G*power
3: A flexible statistical power analysis program for the social,
behavioral, and biomedical sciences. Behavior Research
Methods, 39, 175-191. https://doi.org/10.3758/BF03193146

Gallup Korea. (2018). 2012-2016 Smartphone usage and smart
watch. Seoul, South Korea, Gallup Korea (in Korean). Retrieved
from: http://www.gallup.co.kr/gallupdb/reportContent.asp?
seqNo=761

Grynberg, M., Thubert, T., Guilbaud, L., Cordier, A. G.,
Nedellec, S., Lamazou, F., & Deffieux, X. (2012). Students'
views on the impact of two pedagogical tools for the teaching of
breast and pelvic examination techniques (video-clip and train-
ing model): A comparative study. European Journal of Obstet-
rics & Gynecology and Reproductive Biology, 164(2), 205-210.
https://doi.org/10.1016/j.ejogrb.2012.06.009

Gucuk, S., & Uyeturk, U. (2013). Effect of direct education on
breast self-examination awareness and practice among women


https://orcid.org/0000-0003-3783-8854
https://orcid.org/0000-0003-3783-8854
https://orcid.org/0000-0003-2582-3436
https://orcid.org/0000-0003-2582-3436
https://doi.org/10.7314/APJCP.2012.13.8.3829
https://doi.org/10.4103/0300-1652.160362
https://doi.org/10.4103/0300-1652.160362
https://doi.org/10.1037/ser0000286
https://doi.org/10.1037/ser0000286
https://doi.org/10.1097/CIN.0000000000000411
https://doi.org/10.3758/BF03193146
https://doi.org/10.1016/j.ejogrb.2012.06.009

JAPAN JOURNAL OF

12 0f13

KANG Er AL.

NURSING SCIENCE

in Bolu, Turkey. Asian Pacific Journal of Cancer Prevention,
14(12), 7707-7711. https://doi.org/10.7314/APJCP.2013.14.12.
7707

Hawkes, C. P., Walsh, B. H., Ryan, C. A., & Dempsey, E. M. (2013).
Smartphone technology enhances newborn intubation knowl-
edge and performance amongst pediatric trainees. Resuscita-
tion, 84(2), 223-226. https://doi.org/10.1016/j.resuscitation.
2012.06.025

Hocaoglu, M., Ersahin, A. A., & Akdeniz, E. (2017). Evaluation
on the practice and behaviour of women applied for gynecology
outpatient clinics about screening methods for early diagnosis
of breast cancer. European Journal of Breast Health, 13(3), 150.

Heo, J., Chun, M., Lee, K. Y., Oh, Y. T., Noh, O. K., & Park, R. W.
(2013). Effects of a smartphone application on breast self-
examination: A feasibility study. The Korean Society of Medical
Informatics, 19(4), 250-260. https://doi.org/10.4258/hir.2013.19.
4.250

Johnsen, H., Blom, K. F., Lee, A., & Norgaard, B. (2018). Using
eHealth to increase autonomy supportive care: A multicenter
intervention study in antenatal care. Computers, Informatics,
Nursing, 36(2), 77-83.

Kim, J. H., & Park, H. (2019). Effects of smartphone-based mobile
learning in nursing education: A systematic review and meta-
analysis. Asian Nursing Research, 13, 20-29. https://doi.org/10.
1016/j.anr.2019.01.005

Kim, S. J., Lee, J., Min, H. Y., & Min, H. Y. (2017). Relationship
between knowledge, attitude and practice of breast-self exami-
nation among middle and high school girls. Child Health Nurs-
ing Research, 23(2), 147-157 (in Korean). Retrieved from http:
//www.dbpia.co.kr/view/ar_view.asp?arid=3204898

Kim, Y. S. (2013). Relationships between knowledge, attitude and
practice on breast self-examination among female university
students. The Journal of the Korea Contents Association, 13(6),
350-360 (in Korean). Retrieved from http://www.dbpia.co.
kr/view/ar_view.asp?arid=2194129.

Kolb, A. Y., & Kolb, D. A. (2009). Experiential learning theory: A
dynamic approach to management learning, education, and
development. In S. J. Armstrong & C. V. Fukami (Eds.), The
SAGE handbook of management learning, education, and devel-
opment (chapter 3. Thousand Oaks, CA: SAGE.

Kolb, D. A. (1984). Experiential learning: Experience as the source of
learning and development (Vol. 1). Englewood Cliffs, NJ: Pren-
tice-Hall.

Koohestani, H. R., Arabshahi, S. K. S., Ahmadi, F., & Baghcheghi,
N. (2019). The experiences of healthcare professional students
about the educational impacts of mobile learning. The Qualita-
tive Report, 24(7), 1593-1609.

Korea Breast Cancer Society. (2016). Breast cancer white paper.
Seoul, South Africa: Author (in Korean).

Korea Central Cancer Registry. (2016). National Cancer Center
annual report of cancer statistics in Korea in 2014. Sejong,
South Korea: Korea Ministry of Health and Welfare
(in Korean).

Korea Information Society Development Institute. (2017). 2017 ICT
industry outlook of Korea. ICT Industry Outlook of Korea, 2017
(1), 1-86.

Layton, A. M., Whitworth, J., Peacock, J., Bartels, M. N,
Jellen, P. A., & Thomashow, B. M. (2014). Feasibility and
acceptability of utilizing a smartphone based application to

monitor outpatient discharge instruction compliance in cardiac
disease patients around discharge from hospitalization. Interna-
tional Journal of Telemedicine & Applications, 2014, 1-10.
https://doi.org/10.1155/2014/415868

Lee, E. J. (2003). Affecting factors of breast-self-examination practice
among hospital nurses. (master thesis). Daejeon University,
Daejeon, Korea (in Korean).

Lee, H., Min, H., Oh, S., & Shim, K. (2018). Mobile technology in
undergraduate nursing education: A systematic review.
Healthcare Informatics Research, 24(2), 97-108. https://doi.org/
10.4258/hir.2018.24.2.97

Li, K. C, Lee, L. Y. K., Wong, S. L., Yau, I. S. Y., & Wong, B. T. M.
(2019). Evaluation of mobile learning for the clinical practicum
in nursing education: application of the FRAME model. Jour-
nal of Computing in Higher Education, 1-21. https://doi.org/10.
1007/s12528-019-09213-2

Lim, S., & Jang, 1. (2017). The effect of knowledge of and attitude to
breast self-examination on female university students’ intention
to practice. The Journal of the Korean Society of School Health,
30(3), 202-210 (in Korean). https://doi.org/10.15434/kssh.2017.
30.3.202

Malak, A. T., & Dicle, A. (2007). Assessing the efficacy of a peer
education model in teaching breast self-examination to univer-
sity students. Asian Pacific Journal of Cancer Prevention, 8(4),
481-484.

Martin, F., & Ertzberger, J. (2016). Effects of reflection type in the
here and now mobile learning environment. British Journal of
Educational Technology, 47(5), 932-944.

Miyoshi, M., Mori, T., Tanimura, C., Nakane, H., Mukuda, T.,
Okazaki, K., ... Kaidoh, T. (2019). Impact of hands-on experi-
ence of a cadaver dissection on the professional identity forma-
tion of health sciences students. Yonago Acta Medica, 62(1),
131-136. https://doi.org/10.33160/yam.2019.03.018

Morrison, L. G., Hargood, C., Lin, S. X., Dennison, L., Joseph, J.,
Hughes, S., & Yardley, L. (2014). Understanding usage of a
hybrid website and smartphone app for weight management: A
mixed-methods study. Journal of Medical Internet Research, 14
(10), 1-19.

Nde, F. P., Assob, J. C. N.,, Kwenti, T. E., Njunda, A. L., &
Tainenbe, T. R. G. (2015). Knowledge, attitude and practice of
breast self-examination among female undergraduate students
in the university of Buea. BMC Research Notes, 8(43), 1-6.
https://doi.org/10.1186/s13104-015-1004-4

Oeffinger, K. C., Fontham, E. T. H., Etzioni, R., Herzig, A,
Michaelson, J. S., Shih, Y. T., ... Wender, R. (2015). Breast Can-
cer screening for women at average risk: 2015 guideline update
from the American Cancer Society. The Journal of the American
Medical Association, 314(15), 1599-1614.

Park, K. H., Hong, W. H., Kye, S. Y., Jung, E., Kim, M. H,, &
Park, H. G. (2011). Community-based intervention to promote
breast cancer awareness and screening: The Korean experience.
BMC Public Health, 11, 468-478 Retrieved from http://bmcpubl
ichealth.biomedcentral.com/articles/10.1186/1471-2458-11-468#
Declarations.

Poore, J. A., Cullen, D. L., & Schaar, G. L. (2014). Simulation-based
interprofessional education guided by Kolb's experiential
learning theory. Clinical Simulation in Nursing, 10, e241-e247.

Puliti, D., Miccinesi, G., Collina, N., De Lisi, V., Federico, M.,
Ferretti, S., & Paci, E. (2008). Effectiveness of service screening:


https://doi.org/10.7314/APJCP.2013.14.12.7707
https://doi.org/10.7314/APJCP.2013.14.12.7707
https://doi.org/10.1016/j.resuscitation.2012.06.025
https://doi.org/10.1016/j.resuscitation.2012.06.025
https://doi.org/10.4258/hir.2013.19.4.250
https://doi.org/10.4258/hir.2013.19.4.250
https://doi.org/10.1016/j.anr.2019.01.005
https://doi.org/10.1016/j.anr.2019.01.005
https://doi.org/10.1155/2014/415868
https://doi.org/10.4258/hir.2018.24.2.97
https://doi.org/10.4258/hir.2018.24.2.97
https://doi.org/10.1007/s12528-019-09213-2
https://doi.org/10.1007/s12528-019-09213-2
https://doi.org/10.15434/kssh.2017.30.3.202
https://doi.org/10.15434/kssh.2017.30.3.202
https://doi.org/10.33160/yam.2019.03.018
https://doi.org/10.1186/s13104-015-1004-4

KANG ET AL.

JAPAN JOURNAL OF 13 of 13

A case-control study to assess breast cancer mortality reduction.
British Journal of Cancer, 99(3), 423-427. https://doi.org/10.
1038/sj.bjc.6604532

Raithatha, S. J., Mangalampalli, A., Patel, M., Kumar, D., &
Tapadiya, M. (2018). Comparison of two training techniques
(mannequin versus flip-chart presentation) of breast self examina-
tion of rural women: An interventional study. Journal of Cancer
Policy, 15(2018), 1-4. https://doi.org/10.1016/j.jcpo.2017.09.001

Raman, J. (2015). Mobile technology in nursing education: Where
do we go from here? A review of the literature. Nurse Education
Today, 35(5), 663.

Secginli, S., & Nahcivan, N. O. (2011). The effectiveness of a nurse-
delivered breast health promotion program on breast cancer
screening behaviours in non-adherent Turkish women: A ran-
domized controlled trial. International Journal of Nursing Stud-
ies, 48, 24-36. https://doi.org/10.1016/j.ijnurstu.2010.05.016

Tomar, G. (2019). Effectiveness of video assisted teaching module
regarding knowledge of breast self-examination among girls.
International Journal of Nursing Education, 11(3), 36-38.

Tuna, A., Avdal, E. U,, Yucel, S. C., Dal, N. A, Dicle, A, &
Degirmenci, M. (2014). Effectiveness of online education in
teaching breast self-examination. Asian Pacific Journal of Can-
cer Prevention, 15(7), 3227-3231.

Wood, R. Y., Duffy, M. E., Morris, S. J., & Carnes, J. E. (2002). The
effect of an educational intervention on promoting breast self-
examination in older African American and Caucasian women.
Oncology Nursing Forum, 29(7), 1081-1090. https://doi.org/10.
1188/02.0NF.1081-1090

NURSING SCIENCE

World Health Organization. (2019). Breast cancer prevention and
control. Geneva, Switzerland: WHO Retrieved from: http:
//www.who.int/cancer/detection/breastcancer/en/.

Yoo, B. N., Choi, K. S., Jung, K. W., & Jun, J. K. (2012). Awareness
and practice of breast self-examination among Korean women:
Results from a Nationwide survey. Asian Pacific Journal of Can-
cer Prevention, 13(1), 123-125. https://doi.org/10.7314/APJCP.
2012.13.1.123

Yoo, Y. S. (2010). Effects of public health graduate program on
learners’ satisfaction. (Unpublished master's thesis). Yonsei Uni-
versity, Seoul, Korea (in Korean).

Zwislewski, A., Nanassy, A. D., Meyer, L. K., Scantling, D.,
Jankowski, M. A., Blinstrub, G., & Grewal, H. (2019). Practice
makes perfect: The impact of stop the bleed training on hemor-
rhage control knowledge, wound packing, and tourniquet
application in the workplace. Injury, 50(4), 864-868. https://
doi.org/10.1016/j.injury.2019.03.025

How to cite this article: Kang SR, Shin H,

Lee JM, Kim S-J. Effects of smartphone application
education combined with hands-on practice in
breast self-examination on junior nursing students
in South Korea. Jpn J Nurs Sci. 2020;17:€12318.
https://doi.org/10.1111/jjns.12318



https://doi.org/10.1038/sj.bjc.6604532
https://doi.org/10.1038/sj.bjc.6604532
https://doi.org/10.1016/j.jcpo.2017.09.001
https://doi.org/10.1016/j.ijnurstu.2010.05.016
https://doi.org/10.1188/02.ONF.1081-1090
https://doi.org/10.1188/02.ONF.1081-1090
https://doi.org/10.7314/APJCP.2012.13.1.123
https://doi.org/10.7314/APJCP.2012.13.1.123
https://doi.org/10.1016/j.injury.2019.03.025
https://doi.org/10.1016/j.injury.2019.03.025
https://doi.org/10.1111/jjns.12318

	Effects of smartphone application education combined with hands-on practice in breast self-examination on junior nursing st...
	1  INTRODUCTION
	1.1  Breast self-examination
	1.2  Smartphone application education for health care
	1.3  Theoretical framework
	1.4  Purpose

	2  METHODS
	2.1  Design
	2.2  Setting and participants
	2.3  Instruments
	2.3.1  Knowledge of BSE
	2.3.2  Attitude toward BSE
	2.3.3  Skills in performing BSE
	2.3.4  Satisfaction with the learning method
	2.3.5  Validity

	2.4  Development of the smartphone app for BSE
	2.5  Educational intervention
	2.6  Data collection
	2.7  Ethical considerations
	2.8  Data analysis

	3  RESULTS
	3.1  Homogeneity test among the three groups' baseline variables
	3.2  Mean differences in knowledge, attitude, and skills
	3.2.1  Knowledge of BSE
	3.2.2  Attitude toward BSE
	3.2.3  Skill in performing BSE

	3.3  Satisfaction with learning method

	4  DISCUSSION
	4.1  Implications for nursing education
	4.2  Limitations

	5  CONCLUSIONS
	ACKNOWLEDGEMENT
	  CONFLICT OF INTERESTS
	  AUTHORSHIP CONTRIBUTIONS
	REFERENCES


