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INNOVATIVE APPROACHES TO FORMATION OF PRACTICAL SKILLS IN
MEDICAL STUDENTS DURING TEACHING THE BASICS OF CHILD
PULMONOLOGY

S. llchenko, A. Fialkovska

ITiocomoska maubymuix 1ikapie 6 ymoeax pepopmy8aHHs CUcmemu 0XOpoHu 300pos’a Ykpainu nompebye enpo-
BA0HCEHHS 8 HABUALHULL NPOYEC HOBUX MEMOOUK, THHOPMAYITIHO-KOMYHIKAMUBHUX MEXHONIO2IH, CYUACHUX neda-
202TYHUX MA HAYKOBUX THHOBAYIU 8I0N0BIOHO 00 c8imosux cmanoapmis. Memoio podomu 0y10 YOOCKOHANEHHS
HABYANILHO20 npoyecy Ha Kageopi nponedesmuku nediampii nio 4ac SUKIAOAHHA CMYOeHMAM OCHO8 OUMAYOL
NYALMOHONI0RII. Y cmammi onucana emanticms npoGeoeHHs NPAKMUYHUX 3AHAMb, SUKIA0eHa Memoouka Gop-
MYBAHHSA NPAKMUYHUX HABUYOK Y CIMYOEHMi8 Nio Yac eUKIAOAHHA OUMAYOI NYIbMOHON02IT. 3 Memoio 800CKOHA-
JIeHHS NPAKMUYHOI Ni020moeKy cmyoeHmie Ha Kageopi akmusHo BUKOPUCIOBYIOMbCA CUMYTAYILIHT Memoou, o
00360/110Mb 080100I8aMU MEXHIKOIO AyCKyabmayii y oimeu, ougepenyiosamu aKycmuyHi peHoMeHu npu piz-
Hux namonoziunux cmanax. 110 uac xypayii maubymui nikapi 3aKpiniiooms npAKmMuyHi HAGUUKU 3 0OCMENCeHH s
X80p020, y3azanbHIOMb ompumani oani. L{ugpposa pecnipoconoepagis 0o3eonse npoananizysamu, yu Cniena-
0arms BUCHOBKU CHYOeHMIG-00CTIOHUKIE W000 AKYCMUYHOI KAPMUHU, OMPUMAHOT N0 YAC NPOCIYX08YEAHHS
Jle2eHi6 3a 00NOMO2010 CIEmOCKONiB, 3 pe3yTbMamamu KoMn 10mepHo2o ananizy iezenesux 36ykie. Ak noxkasy-
10Mb pe3yIbmamu, 3aC60EHH CIYOeHMaMU NPAKMUYHUX HABUHOK HA GIPMYATbHUX MPeHadcepax cnpusic Oinbu
VCRIWHOMY 08OJIOOTHHIO HUMU MemOo0i6 Qi3uKaIbHO20 0OCMENCeHHs X80PO20, NPABUTLHOMY OYIHIOBAHHIO MIET YU
iHwoi kniniynoi cumyayii. IloeOHanHA MpaouyiiHux Memooie 8UKIAOAHHA 3 THHOBAYIUHUMU MEMOOUKAMU CRPU-
A€ NIOBUWEHHIO AKOCMI HABYAHHA CIYOeHmi8 ma nio2omosyi H08020 NOKONIHHSA 8UCOKOKBANIQIKOBAHUX MeOuy-
HUX npayigHukie. [IpusedenHs 00 MidCHAPOOHUX CMAHOAPMIE HABUALLHO-MEMOOUUHO20 3a0e3NneyeHHs HA8Ualb-
HO20 npoyecy, 3 00H020 GOKy, 00380UMb 3MEHWUMU BIOMIK MON00I, AKA OANCAE HABYAMUCA 3d Medcamu
Ykpainu, 3 inwozo 60Ky, — dacme modicIugicms 3anyuamu IHO3EMHUX CMYOEHMI6 00 YKPAIHCLKUX GUWUX HAG-
YATLHUX MEOUUHUX 3aKAA0I8, WO MOdACE CIMAMU 000AMKOBUM OHNCEPETOM 0EPIACABHO20 00X00Y Y U0l niamu

3a HABUAHHS, A MAKONAC CAPUSIMU NPUNIUGY MPYOOBUX PECYDCIE 8 GIMYUUZHANY MEOUYUHY
Knrwouoei cnosa: suxiadanns, cmyoenmu, RPAKMUYHI HABUUKU, OUMAYA NYIbMOHONO2IS
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1. Introduction

Higher medical education undergoes today deep
cardinal changes. One of main requirements, set to medi-
cal education in Ukraine today, is to train a high-
qualified and competitive specialist, who would corre-
spond to international requirements and standards [1].
The main task of practical training of students is to teach
them methods of clinical examination of a patient, for-
mation of clinical thinking in them [2]. The teaching is
aimed at mastering theoretical knowledge and acquiring
practical skills in the process of educational training of a
specialist, at that the main attention must be paid to mod-
ern approaches to diagnostics and treatment of diseases
that correspond to European standards [3]. This all favors
the increase of requirements to the training quality of
future physicians and needs introducing new methods,
information, communication technologies, modern peda-
gogical and scientific innovations, according to world
standards, to the educational process.

2. Literary review
One of leading places at training a qualified physi-
cian under modern conditions of reforming the health pro-
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tection system of Ukraine is to study the discipline of pe-
diatrics propaedeutics by third year students of medical
HEISs [4]. As an independent discipline, it provides a basic
level of knowledge in professional training of a future spe-
cialist. Successful mastering of knowledge and skills, abil-
ity to use them and clinical thinking formation condition
further successful development in the learning process at
next clinical disciplines [5]. Main ways of getting
knowledge are teaching students near a patient’s bed, ex-
amination of children of different ages, taking into account
their main anatomic-physiological peculiarities, formation
of the diagnostic search direction, based on obtained data,
for verifying a diagnosis by using additional laboratory,
functional and instrumental research methods [6]. Unfor-
tunately, last time clinical departments suffer from a series
of problems, connected with the absence or limited num-
ber of thematic patients in hospitals, great “load” on a pa-
tient (when tens of students a day come to him/her), lim-
ited time of practical activities [7]. All this persuasively
testify to the use of a simulation (trainer) technique in the
process of medical teaching that allows at imitating di-
verse clinical scenarios to get professional skills of con-
crete diagnostic and healing manipulations.
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The development of devices that facilitate auscul-
tation learning started already at the end of 1960-ies.
Since that time dummies, electric stethoscopes, computer
programs and trainers have been developed and realized
[8]. First simulation laboratories were created at universi-
ties of Illinois and Maastricht already at 1970-ies for im-
proving clinical practical skills of students [9]. Since
2002 such laboratories became a part of medical educa-
tion at all medical faculties in Germany [10]. Today sim-
ulation teaching is developing abruptly and is a method
of addition and improvement of medical students’ clini-
cal education. Special learning centers of practical skills
are a distinctly established part of medical education in
developed countries of the world. Modeling is realized in
different forms — from simple models to computer dum-
mies of the whole body that satisfies students’ needs at
each stage of their learning. Activities at simulation cen-
ters are conducted under teacher’s supervision, taking
into account methodological and didactic conceptions, in
an ideal case creating an atmosphere that allows to repeat
practical skills without causing anxiety and risk [11].
Simulation learning allows students to reproduce real life
experience, using modeled scenarios, conditions or pa-
tients, creating a safe environment, where clinical confi-
dence and competence may be developed, without fear of
unfavorable results for themselves or patients [12]. These
data confirm the importance of simulation as an educa-
tional technique; for make it effective, it is necessary to
integrate it in the learning program in such a way that
favors passing acquired skills to the clinical practice.

Diseases of respiratory organs throughout the
world are an important medical-social problem, because
they to the great extent determine the level of child mor-
bidity and infant mortality. Starting in childhood, they
result in disability of adult patients in some cases. All
this determine the importance of problems of child pul-
monology, not only for pediatrics, but for clinical medi-
cine as a whole [13]. Connected with growing morbidity
indices and prevalence of bronchial-pulmonary diseases
in children of different age groups, there appears a need
in improving the learning process at the department of
propaedeutics of pediatric diseases at learning the course
of child pulmonology.

3. The aim and objectives of the study

The aim of the study was to improving the learn-
ing process at the department of pediatrics propaedeutics
at teaching students child pulmonology by introducing
modern learning methods.

To achieve this aim, the following objectives
were set:

1 — to characterize main peculiarities of teaching
this topic at the department of pediatric diseases propae-
deutics of SI “Dnipro medical academy of MHP of
Ukraine”,

2 — to introduce modern innovative learning
methods.

4. Materials and methods

Practical activities on child pulmonology are con-
ducted at the pulmonologic compartment of the clinical
base of the department of pediatric diseases propaedeu-
tics of SI “Dnipro medical academy of MHP of
Ukraine”. According to the learning program at the prac-
tical activity the students must master:

1. The method of collecting complaints and an-
amnesis of a disease;

2. The method of objective examination of the
respiratory system in children depending on age, namely:

—to be able to conduct a general examination of

respiratory organs in children and to assess a sta-

tus of an ill child;

—to assess data, obtained at an examination, per-

cussion, palpation;

— to reveal main symptoms and syndromes of res-

piratory system injuries in children;

3. The method of conducting laboratory, function-
al and instrumental research methods and interpreting
obtained results.

At the preparatory stage of the activity a teacher
mobilize students’ attention by presenting the practical
importance of the topic, forming the intensive cognitive
activity, then checks the initial level of knowledge by
testing control and random questioning at the classroom.
Then the activity continues at wards, when the teacher
demonstrates the method of respiratory organs examina-
tion in patients with pathology, making accent on its pe-
culiarities in children of different ages. X-ray photo-
graphs, spirograms of patients are demonstrated if pre-
sent. Then the students independently curate children
with a bronchial-pulmonary pathology (relapsed and
chronic bronchitis, obstructive bronchitis, pneumonia,
bronchial asthma and so on) at the compartment for fix-
ing practical skills. At the curation the students make a
preliminary (syndromic) diagnosis, making correspond-
ent records in the learning disease history. The teacher
summarizes the conducted activity at the classroom.

For improving practical training of the students at
the department of pediatric diseases propaedeutics, pos-
sibilities of a room of practical skills are used actively.
The room of practical skills contains learning models of
children for auscultation of the heart and lungs that allow
to master the child auscultation technique, to differentiate
acoustic phenomena at different pathological conditions
(fig. 1). A phantom, managed by a panel, allows to listen
to main (vesicular, tracheal and bronchial breath) and
additional respiratory murmurs (stridor, stertors, crepita-
tion, murmur of pleura frictions). It gives a possibility to
simulate a real clinic pathology, for example, a syndrome
of pulmonary tissue hardening, syndrome of respiratory
tracts obstruction, symptom complex of bronchitis and
pleurisy. Figure 1 presents the students’ work at the room
of practical skills with a learning model of a child for
auscultation at practical lessons. All participants gave
voluntary consent for publication of their photos.
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Fig. 1. The work of students at the room of practical skills with a learning model of a child for auscultation:
a — mastering of skills of lungs auscultation by English-speaking students at a practical lesson;
b — solution of a clinic situation problem on child pulmonology at a practical lesson with native 111 year students;
¢ — demonstration of practical skills on child pulmonology at a summarizing lesson

Sounds from the lungs are essential indications of
a respiratory system condition. But modern stethoscopes,
used for auscultation, are rarely checked, assessed and
compared, often chosen by students for their outlook or
producer’s reputation, have a limited diapason of sound
perception [14]. So, for registering breathing sounds, a
modern computer phonospirograph Kora-03MI was used,
developer — The Institute of hydromechanics, NAS of
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Ukraine, (certificate of state registration of the device of
medical destination No. 5528/2006). The principle of the
method is in registering respiratory murmurs, using spe-
cial sensors with the high sensitivity in the wide spec-
trum of frequencies, including ones, not revealed at aus-
cultation, but having an important diagnostic value [15].
Digital respirosonography transform acoustic in-
formation into a graphic picture that allows visual identi-
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fication of changes of the spectrum of lung sounds of
even low intensity. A wider diapason of lung sounds be-
came available, using the digital analyzer, comparing
with a stethoscope. Using the respiroacoustic device a
teacher has a possibility to repeat a record of fixed
sounds many times, to increase their loudness, to discuss
all questions, arisen in researchers [13, 14]. There were
analyzed 128 respirosonograms in children of 1-18 years
old, including healthy ones (n=44), patients with RB
(n=23), patients with CB (n=31) and children of early
age with signs of bronchial obstructive syndrome (n=30).
For assessing an information value of the method, data of
lung auscultation, obtained by the students, using a steth-
oscope, and ones of the respiroacoustic examination of ill
children were compared in the student group.

5. Research results and their discussion

As it is indicated by the results, students’ master-
ing of practical skills on virtual trainers favors more suc-
cessful understanding of methods of physical examina-
tion of a patient, correct assessment of one or another
clinical situation, observed at joint examination of real
patients, passing of summarizing controls by students. At

the same time there is a series of advantages of simula-
tion learning on dummies and trainers: realistic learning
without harm for patients, duration and number of repeti-
tions of the learning process are not limited, no stress for
students, objective assessment of actions of a learning
person. But simulation learning doesn’t replace one “near
a patient’s bed”. So, both technologies in the modern
educational process must organically add each other. At
the curation further physicians fix practical skills on pa-
tient’s examination, generalize obtained data. Writing of a
learning disease history is aimed at teaching skills of con-
ducting primary medical documents at hospital. A learning
disease history reflects the student’s ability to learn all
information about a patient successively, to substantiate
and to formulate a preliminary diagnosis correctly.

Digital respirosonography is very informative for
assessing lung auscultation skills among students. It al-
lowed to analyze, if students-researchers’ conclusions
about an acoustic picture, obtained at listening the lungs
by stethoscopes, coincide with results of the computer
analysis of lung sounds. Examples of respirograms and
spectrograms of a 16 years old child with chronic bron-
chitis are presented below (Fig. 2, 3).
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Fig. 2. Respirosonograms (A-left, B-right) of 16 years old child with chronic bronchitis
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The respirosonograms, made from the right and
left lung (Fig. 2), the normal acoustic picture above the
left lung and pathological horizontal deformations above
the right one are graphically presented at both inhalation
and exhalation.

5 of 12 students determined a breath weakening
on the left and hard breath on the right in this patient by

auscultation using a stethoscope and by the audiography
data. Only 7 researchers noted crepitation on the right,
mainly wet, moderately vesicular. The spectrograms of
the same child visually demonstrate that the maximal
amplitude of acoustic oscillations on the left doesn’t ex-
ceed 40 dB, and on the right it is 58 dB that is the differ-
ence is 18 dB (Fig. 3).
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Fig.3 Spectrograms of the same child: a — on the right; b — on the left

Sound asymmetry is accompanied by different
pathologic complexes. Thus, on the left there are com-
plexes in the diapasons of low, medium and high fre-
quencies (A, B and C), on the right — only in the diapa-
son of high ones (C). C complexes testify to pathologic
processes at the level of small bronchi or interstition.
Hard breath, A and B complexes mask C ones, so we
cannot listen for any pathological sounds from small sec-
tions of the respiratory tracts by a stethoscope.

At 5 times increasing loudness on the audiogram,
all 12 students heard little-vesicular crepitation from both
sides. This fact may explain the phenomenon that in
children, especially in early age, an auscultative picture,
fixed by a stethoscope, is not a reliable reflection of all
pathological acoustic signs of the respiratory tracts.
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The simplicity and non-invasive character of this
method, examination at calm breath of a child allowed to
use it for children from the first year of life. At the same
time the computer system of breathing sounds registration
allowed to save information and to use it for many times
for analysis and systematization of obtained data in future.

The questioning of 3 year students, conducted in
2019, demonstrated that almost all (98.9 %) respondents
were satisfied with the quality of conducted activities on
child pulmonology at the department of pediatric diseas-
es propaedeutics of SI “Dnipro medical academy of
MHP of Ukraine”. The combination of traditional teach-
ing methods with innovative ones favored fast and sim-
ple perception of information and reduction of time for
its understanding and comprehension in 90.3 % of stu-
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dents, these activities developed skills of clinical exami-
nation of a patient in 92.5 % of respondents, 87.2 % —
felt confidence at examining real patients, motivation to
studying increased in 85.6 % of students.

Thus, Combining traditional teaching methods
with innovative methods contributes to improving the
quality of students' education and training of a new gen-
eration of highly skilled health care workers. Bringing to
the international standards the educational and methodo-
logical support of the educational process, increasing the
quality of medical services in Ukraine and proper logis-
tics of higher educational institutions on the one hand,
will reduce the outflow of young people, who want to
study outside Ukraine, on the other hand — will allow to
attract foreign students to Ukrainian medical universitets,
which can become an additional source of state income
in the form of tuition fees, and also contribute to the in-
flow of labor into domestic medicine.

6. Conclusions

1. For improving the educational process at the
department of pediatrics propaedeutics at teaching stu-
dents the course of child pulmonology, teachers of the
department are using the combination of both traditional
and modern teaching methods.

2. Providing the educational process at the de-
partment of pediatric diseases propaedeutics with modern
instruments gives a possibility to improve the teaching
methodology of the child pulmonology course, to raise it
at the qualitatively higher level and to improve the effec-
tiveness of the educational process.

3. Bringing to the international standards the edu-
cational and methodological support of the educational
process, increasing the quality of medical services in
Ukraine and proper logistics of higher educational insti-
tutions allows to solve the question of labor migration
staff.
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