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Abstract: Art is playing a more important role in nursing education as the two disciplines interconnect. Music has been used
in western countries to improve the ability of medical and nursing students’ clinical skills in performing physical examination.
But in China, very little literature focuses on music. The aim of this research is to explore the effect of music training in
improving students' auscultation ability in the course of physical examination for nursing undergraduates. Second year nursing
undergrraduates (n=125) were allocated to either the intervention group or the control group randomly. The control group
(n=62) received the traditional training, the intervention group (n=63) received the traditional teaching, plus music training
consisted of pitch, rhythm, timing, intensity, tenth, masking into the physical examination course. Both groups were evaluated
on their ability to interpret 5 sounds (2 heart sounds, 2 lung sounds and 1 bowel sound) before the course and 15 sounds (6
heart sounds, 5 lung sounds, 2 bowel sounds and 1 mixed sound) after the course. The control group overall score was no
significant differences compared to the intervention group which in the heart sounds, lung sounds and bowel sound before the
course. After the course, the intervention group score of listening test was significant higher than control group which in the
heart sounds, lung sounds and mixed sound. The results showed that the application of music training can improve the
students' auscultation ability to a certain extent.
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knowledge that requires students not only to memorize the
theoretical knowledge of health assessment signs, but also to
master the corresponding evaluation skills and apply the
knowledge into clinical practice [15]. Therefore, it is very
important to develop effective teaching methods to help

1. Introduction

Through interdisciplinary cooperation, medicine and art
gradually have developed a closer relationship [1]. This
interdisciplinary cooperation between medicine and art

provides an innovative, participatory, and responsive method
of learning for students [2, 3]. For many years, the use of art in
medical education has been identified by more and more
scholars both at home and abroad [4], and many researches
showed that the use of art could improve students’ humanistic
quality [5-7], enhance communication and observation skills
[8-10], and promote students to open their minds of thinking
[11-13]. The physical examination is the bridge between basic
nursing and clinical nursing [14], it covers a wide range of

students master the course content.

Art refers to the form of visual and auditory perception,
including drama, poetry, dance, music, images, and so forth
[16]. With the introduction of art into medical education,
Chinese researchers have made some achievements in
combining art with medical classes [17], and this study aims
to incorporate music training into the practice course of
physical examination and evaluate the effects of applying
music training on the nursing undergraduates in the physical
examination.
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2. Methods
2.1. Design and Sampling

The study took place in a nursing college in Changsha,
China. A Cluster randomized control method was used in this
study, a total of 125 second year nursing undergraduates
from four teaching classes were divided randomly into two
cluster groups. Four envelopes were prepared: two contained
a card labelled with “1”; the other two cards were labelled

with “2” (“1” represented the intervention group and “2”
represented the control group). Each student from four
teaching classes selected an envelope determined whether
theirs were in the control group or intervention group. There
were 7 males and 55 females (n=62) in intervention group
and 6 males and 57 females (n=63) in control group. No
statistically significant differences were found in sex, age and
previous music training between the two groups and detailed
information for students see Table 1.

Table 1. General Characteristics of the Students.

Content Intervention group (n=62) Control group (n=63) Total 1 P
Male 7 6 13
Gender Female 55 57 112 0.105 0.746
<18 4 4 8 0.354 0.724
A 19 36 33 69
20 19 24 43
>21 3 2 5
none 39 37 76 0.681 0.954
<1 13 15 28
Previous music training (year) 1~6 5 6 11
7~10 2 3 5
>10 3 2 5

2.2. Interventions

The physical examination course was started in the second
grade. The control group received the traditional method
consisting of oral lecturing and Case-Based Learning (CBL).
The intervention group received the traditional method, and the
music training. Music training was comprised by three steps: 1)
learning basic musical knowledge, 2) learning musical elements
(such as beat, intensity, pitch, timbre, etc.), and 3) learning
masking. A professional music teacher conducted one hour of
training before the clinical auscultation teaching. Two different
styles of music, each containing different musical elements,
were played for students. They were asked for the differences
between the two musical segments and what they felt. Then, the
teacher taught basic knowledge of musical elements to students
and gave examples to guide students in distinguishing different
musical elements. For example, after the teacher taught the
mechanism of the cardiac auscultation, the professional music
teacher played some segments of synthetic cardiac audio and
taught students to distinguish different cardiac sounds through
different musical elements. Then the teacher used similar types
of cardiac auscultations to let students repeat the listening
exercises to train students' auscultation skill. In actual clinical
practice, auscultation is disturbed by external environment and
other body sounds, so we also added external environmental
interference and/or body sounds into the synthetic auscultation
audio to train students’ masking skill. The study was approved
convened review by the IRB.

2.3. Outcome Measures

To evaluate the effectiveness of music training, students
of two groups were given audio test of auscultation before

and after the music training. We synthesized the
auscultation sounds into a complete audio, each
auscultation sound lasted 20 seconds, and students were
given 15 seconds to write the answers. The pretest
includes 2 heart sounds (normal heart sound and S,
Enhancement), 2 lung sounds (bronchial breathing sound
and wheezes) and 1 bowel sound (Hyper-sonic bowel
sound). The post-test included 6 heart sounds (Sinus
tachycardia, gallop rhythm, systolic ejection murmur,
diastolic rumble murmur, S2 enhancement and bigeminy
coupled rhythm), 5 lung sounds (alveolar respiratory
sound, bronchoalveolar breathing sound, bronchial
breathing sound, crackles and wheezing rale), 2 bowel
sounds (hyper-sonic bowel sound and hypo-active bowel
sound) and 1 mixed sound (sinus bradycardia + bronchial
breathing sound + environmental sound). The higher the
student scored, the better auscultation ability they had.

2.4. Data Analyses

Data were double entered into SPSS 18.0 by two
postgraduates who were not aware of the study group
assignment, and described by Median, Q1 and Q3. The
Wilcoxon rank sum test was used to examine differences
in scores between the intervention and control group. All
tests were two-sided with an alpha of 0.05.

3. Results

There was no significant difference in the score of
auscultation ability test between the two groups before the
music training (Z=-1.751, P=0.080).
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Table 2. Comparison of Scores of Audio Test of Auscultation Between the Two Groups Before the Music Training.

Intervention group (n=62) Control group (n=63)
Content Z p

Median Q1 Q3 Median Q1 Q3
Heart sounds 2.00 2.00 225 2.00 2.00 2.00 -1.148 0.251
Lung sounds 2.00 1.00 2.00 2.00 1.00 2.00 -1.683 0.092
Bowel sound 1.00 0.00 1.00 1.00 0.00 1.00 -0.164 0.869
Total score 4.00 4.00 5.00 4.00 4.00 5.00 -1.751 0.080

After the course, there were significant differences in the scores of heart sounds, lung sounds, mixed sound and total score
between the two groups (P < 0.05), but there was no significant difference in the scores of bowl sound (P > 0.05).

Table 3. Comparison of Scores of Audio Test of Auscultation Between the Two Groups After the Music Training.

Intervention group (n=62)

Control group (n=63)

Content Median Q1 Q3 Median Q1 Q3 z P

Heart sounds 5.00 4.00 5.00 3.00 3.00 4.00 4.808 0.000
Lung sounds 3.00 3.00 4.00 2.00 1.00 3.00 4.693 0.000
Bowel sound 2.00 1.00 2.00 2.00 1.00 2.00 -0.295 0.768
Mixed sound 1.00 1.00 2.00 0.00 0.00 1.00 -0.493 0.000
Total score 10.00 9.00 11.25 8.00 7.00 9.00 7.047 0.000

4. Discussion

Auscultation is an important part of evaluating a patient’s
disease condition, it is also a difficult part of the course of
physical examination [18]. Previously, teachers used
traditional methods to train students in the ability of
auscultation, explaining the mechanism and difference
between the auscultation sounds of each organ. Then, the
students performed the auscultation practice on models or on
patients [19]. Most auscultation sounds need to be
understood and judged by the students themselves, and
because of the diversity and complexity of the content of the
auscultation (especially the heart and lungs), many students
have a poor mastery of auscultation. As a physiological or
pathological sound, auscultation sounds are similar to music
and its different musical elements. Because of this similarity,
some foreign scholars have incorporated music appreciation
into medical education. It was discovered that learning
musical elements helped medical students improve their
ability in distinguishing auscultation sounds [20].

Art could help students use multiple senses to learn and
think deeply, it also could encourage students to express
more than personal knowledge using deeper intuition [21].
Therefore, this study conducted a music appreciation and
musical element learning course, helping students learn
clinical auscultation sounds corresponding to musical
elements, the music lecturer decomposed the difficult clinical
auscultation sounds into different musical elements that
helped students to analyze and distinguish the clinical
auscultation sounds in relationship to the musical elements,
thereby cultivating their ability to distinguish the clinical
auscultation sounds.

At present, the main teaching methods commonly used in
the practice course of health assessment are Case-Based
Learning, scene simulation, and flipped classroom,
supplemented with other teaching methods [22], with limited
ways to add art into the course. This study integrated art into

nursing education through the introduction of art, it not only
opened up new ideas of nursing education, but it also
enriched the content of the course [23]. It can create a relaxed
and happy learning atmosphere, while enhancing students’
interest in learning and its effectiveness. Meanwhile, students
can master basic art appreciation and its elements, which has
a certain effect on the development and the improvement of
their overall character.

There are some limitations in this study, more evaluation
measures are needed. The combination of music training and
nursing education is a new attempt of cross-disciplinary. At
present, there is no objective evaluation scale for the
auscultation ability of nursing undergraduates. The next step
will be the development of evaluation scales for the
auscultation ability of nursing undergraduates, thereby
enriching the evaluation indicators and resulting in much
more objective evaluations.

5. Conclusion

The application of auditory art training in the practice
course of physical examination can improve the students'
auscultation skill. It also can help students master and apply
the course content, while improving their comprehension and
learning efficiency to a certain extent. In view of the
characteristics of medical universities, we believe that music
training can be further integrated with the contents of nursing
courses, so that music training can play a greater role in
medical education.
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