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How Can We Teach Our Students
if We Do Not Know How they Learn?

- Medical students’ learning styles and academic performance -

Abstract: Circumstances arising after the proclamation of the COVID-19 pandemic indicate
the need for a permanent change in the access to education in medicine, the use of online tools and
flexibility in the application of innovative learning solutions. This study aimed to determine medical
students’ learning styles and to use this information to improve distance learning platforms in order
to promote personalized learning performance.

A prospective cohort study was conducted among medical students attending the Faculty of
Medicine, University of Belgrade, who were enrolled in the obligatory Medical statistics and informat-
ics (MSI) course during 2017-18 school year. The Index of Learning Styles (ILS) questionnaire was
used to measure the dimensions of learning styles: Sensing/Intuitive, Visual/Verbal, Active/Reflective,
and Sequential/Global. Additional data included demographic information and formal evaluation
of student achievements. The existing online teaching approach supported by Moodle LMS was up-
graded for upcoming 2020-21 school year to cover all student learning preferences.

Four hundred sixty-two medical students were enrolled. Most students were female (64.5%);
average age 21.4+1.1 years. The average problem solving and final statistics scores were 16.8+2.6 and
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82.8+12.4, respectively. The dominant learning styles on the Active/Reflective and Sensing/Intuitive
scales were active (74.9%) and sensing (50%). On the Visual/Verbal and Sequential/Global scales
main learning preferences were neutral to visual (48.5% and 41.3%, respectively) and neutral to se-
quential (72.3% and 18.4%, respectively). The strong sensing learning style and age were significant
predictors in multivariate regression models, with problem solving and final statistics score as de-
pendent variables. Based on these findings, the existing learning platform has been upgraded to cover
all learning preferences and personalize learning for students with learning styles other than sensing.

Students with a strong sensing learning preference have a better academic performance in
MSI. Better knowledge and understanding of students learning styles can aid instructors and curricu-
lum designers to adjust teaching methods in order to help students gain their full academic potential

during COVID-19 pandemic.

Keywords: learning styles, medical students, academic performance.

Background

Learning styles refer to the notion that people
learn in various ways. The capability to learn is one’s
natural or instinctive ability to achieve and process
information (Young, 2010). Students learn in differ-
ent ways — by hearing and seeing; acting and reflect-
ing; interpreting intuitively and logically (Felder,
1988). There are also various methods of teaching.
Some educators lecture, others discuss or demon-
strate; some prefer applications rather than prin-
ciples; some value memorizing over understand-
ing (Ibid). Student’s native ability, compatibility of
learning style and prior preparation, as well as edu-
cator’s teaching style dictates how much student will
learn in a class ({l¢in et al., 2018).

The concept of learning styles has steadily
broadened its influence in recent decades (Mano-
jlovic, 2023; Young, 2010; Arthurs, 2007; Coffield
et al., 2004). Learning style is defined as a develop-
mentally and biologically established set of features
that make the same teaching method excellent for
some and unpleasant for others (Dunn et al., 1989).
Strong thought is currently aimed at course design-
ers and teachers to pay closer attention at students’
learning capabilities and styles — designing learning
and teaching methods based on students’ ambitions
and habits (Coffield et al., 2004).

The need for a more personalized education
in the field of medicine has been clearly recognized
(DeLuca et al., 2016). Circumstances arising after
the proclamation of the COVID-19 pandemic indi-
cate the need for a permanent change in access to
education in medicine, the use of online tools and
flexibility in the application of innovative informa-
tion and communication solutions, both to improve
the quality of education in normal and emergency
condition (Sklar, 2020; Arsenijevi¢, Andevski 2022).
Implementing adequate innovations in the way of
conducting medical education in the online envi-
ronment should contribute to reaching the standard
of collective knowledge of physicians, necessary to
improve the health of individuals and the popula-
tion as a whole, in the usual mode of work, but es-
pecially in emergencies such as the COVID-19 pan-
demic (Ibid). During the last years, the Department
for Medical Statistics and Informatics has been in-
volved in efforts aimed at implementing different
learning environments at the Medical Faculty of the
University of Belgrade, in order to encourage stu-
dents to be more involved and left with a choice
how to learn, and more importantly, to benefit the
most from their learning process (Milic, Masic et al.,
2016; Milic, Trajkovic et al., 2016; Milic et al., 2018).
This reform was triggered by a growing amount of
evidence that insufficient knowledge about statistics
is contributing to the presence of erroneous conclu-
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sions in published medical literature (Weissgerber
et al., 2015; Weissgerber et al., 2016; Weissgerber et
al., 2019). In this study we aimed to determine the
learning styles among medical students and analyze
the association between students’ learning styles
and their academic performance in medical statis-
tics and informatics. This served as a ground for im-
proving medical statistics and informatics distance
learning platform in order to promote the person-
alized learning performance of students attending
medical faculties during COVID-19 pandemic.

Methodology

Study design

A prospective cohort study was conduct-
ed among the third-year medical students attend-
ing the Faculty of Medicine, University of Belgrade,
who were enrolled in the obligatory introducto-
ry Medical statistics and informatics course during
2017-18 school year. Briefly, the introductory medi-
cal statistics course included, in total, ten lectures,
twenty practicals and eight seminars, that covered
research methodology and statistical analysis, in-
cluding data types, descriptive statistics, data distri-
bution, sample size determination, confidence in-
tervals estimation and hypothesis testing, with vari-
ous statistical software use. Two methods of educa-
tion were offered: blended and on-site. At the be-
ginning of the school year, students were given the
option of choosing the preferred learning method.
Course materials and learning objectives were iden-
tical for both formats of the course and were taught
by the same instructors. The blended teaching ap-
proach was supported by the multimedia didac-
tic materials via online Moodle teaching platform,
which was in use from 2013/14 school year. More
details regarding the content of the course, learn-
ing objectives and course materials can be seen in
a previous study (Milic, Trajkovic et al., 2016). The
formal evaluation of student achievement was iden-
tical for both learning modalities and consisted of:

course activities throughout the year and the final
exam, which consisted of a written knowledge test
and problem-based solving part.

The Index of Learning Styles

To provide further evidence for a continu-
ous improvement of the effectiveness of the Moodle
learning platform for Medical statistics classes The
Index of Learning Styles (ILS) questionnaire was ad-
ministered to students. The Index of Learning Styles
(ILS) questionnaire was used for the assessment of
students learning styles. ILS is a self-scoring instru-
ment that assesses preferences on the four dimen-
sions: Active/Reflective, Sensing/Intuiting, Visual/
Verbal, and Sequential/Global (Felder, 1996; Felder
and Spurlin, 2005). The first dimension differenti-
ates between an active and a reflective way of pro-
cessing information. The second dimension defines
sensing versus intuitive learning. The third one dis-
tinguishes those who learn best from what they have
seen, in contrast to learners who remember words
(written or spoken). The fourth dimension char-
acterizes learners according to their sequential or
global understanding of problems. Each student has
an individual preference for each of these dimen-
sions. A questionnaire was originally designed by
Felder and Silverman (Felder, 1988) and consists of
44 questions. Preference for each dimension is ex-
pressed with values from + 11 to -11, with steps +/-
2. This range comes from the 11 questions that are
asked for each dimension. Each question is valued +
1 (when corresponding to the preference for the first
pole of each dimension: active, sensing, visual, or se-
quential) or - 1 (when corresponding to the second
pole of each dimension: reflective, intuitive, verbal,
or global) (Graf et al., 2007).

Study sample and additional data

Four hundred sixty-two medical students
were enrolled. Most students were female (64.5%),
and the average age was 21.4+1.1 years (ranged from
19-32) (Table 1). Additional data included the for-
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mal evaluation of student achievements. The for-
mal (objective) evaluation of student achievement
in medical statistics and informatics was measured
by the final score which integrated: course activities
throughout the semester (weighted 0.3); a knowl-
edge test (weighted 0.35) and solving problems part,
which included four problem-based components
(weighted 0.35). The final score ranged from 0 to
100, and was defined as the primary endpoint. As
an approximate for student achievement in medi-
cal students the GPA was used. The average solving
problems and final statistics scores were 16.8+2.6
and 82.8+12.4, respectively. The current GPA was
8.4+0.9 (Table 1).

Table 1. Demographic characteristics and formal
evaluation of the surveyed medical students

Medical students characteristics n=462

Gender, n (%)

Male 164 (35.5)
Female 298 (64.5)
Age, mean + sd 214 +1.1
Solving problems, mean + sd (0-20) 16.8 £2.6
Knowledge test, mean + sd (0-50) 414+54
The final grade, mean + sd (0-100) 82.8+12.4
Cumulative GPA, mean + sd (6-10) 84+09

At the beginning of the COVID-19 epidemic
in Serbia, in March 2020, all students were redirect-
ed to the online courses. The results from learning
styles assessment from 2017-18 school year were
used to upgrade the existing Moodle learning plat-
form, to cover all learning preferences and provide
more personalized learning in Medical statistics and
informatics.

Participation was voluntary. Ethical approval
was obtained from the Institutional Review Board
(IRB) of the Faculty of Medicine, University of Bel-
grade. As there was no potential harm to the study
participants, the IRB approved the use of the oral
consent, which was documented in students’ re-
cords at the beginning of the course.

Statistical analysis

The descriptive statistics, including mean and
standard deviation for numerical data, and absolute
numbers with percentages for categorical variables,
were used to characterize the study population. Lin-
ear regression models were used to assess predic-
tors, such as age, gender, learning style and learn-
ing delivery method, for solving problem, final sta-
tistics score and GPA (as dependent variables). Vari-
ables significant in the univariate regression model
entered the multivariate model. In all analyses, the
significance level was set at 0.05. Statistical analysis
was performed using IBM SPSS statistical software
(SPSS for Windows, release 25.0, SPSS, Chicago, IL).

Results

According to the Activist-Reflector scale,
74.9% medical students are active learners, which
means that they tend to retain and understand in-
formation best by being active. Only 1.3% of medi-
cal students are reflectors, who prefer to think about
things quietly first. The Sensing-Intuitive scale shows
that a half of the respondents (50%) are sensing
learners. Sensing involves observing, gathering data
through the senses. On the Visual/Verbal and Se-
quential/Global scales the main learning preferences
were neutral to visual (48.5% and 41.3%, respectively)
and neutral to sequential (72.3% and 18.4%, respec-
tively). The learning preferences of medical students
included in this study are presented in Figure 1.

Strong sensing learning style and age were
significant independent predictors in multivari-
ate regression models, with solving problem, final
statistics score, and GPA as dependent variables.
Younger students and students with a strong sens-
ing learning style had better results in solving prob-
lems, a higher statistic score and better cumulative
GPA (Table 2). Learning delivery method was a sig-
nificant independent predictor for GPA, indicating
that the students who attended the blended learning
course had a higher GPA (Table 2).
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Sequential/Global Neutral

Visual/Verbal Neutral

Sensing/Intuitive

Activist/Reflector
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Figure 1. Learning style preferences of third year medical students. Each bar represents the percentage
of the cohort’s preference for each dimension

Table 2. Linear regression model with solving problems, grade and cumulative GPA as dependent variable

Solving problems Grade Cumulative GPA
Variables
B SE p B SE p B SE p

Gender -0.287  0.258 0.266 -0.762 1.138 0.504 -0.026  0.084 0.756
Sensing learning scale  0.729 0.356 0.041 3.452 1.588 0.028 0.271 0.116 0.020
Age -0.638 0.131 <0.001 -4.083 0.505 <0.001 -0.305 0.037 <0.001
Blended delivery 0.283 0.264 0.285 1.959 1.169 0.094 0.224 0.086 0.010
method

Global learning scale ~ -0.376 0.790 0.635 -1.125 3.566 0.752 -0.355 0.260 0.173

Learning delivery method was a significant among medical students, the existing learning plat-
independent predictor for GPA, indicating that stu- form has been upgraded to cover all learning pref-
dents who attended the blended learning course had erences and personalize learning for students with

higher GPA (Table 2). Based on the findings that all learning styles other than sensing (Fig 2).
the respective learning style dimensions are present
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’p Relate the material being presented to
what has come hefore and what s still

to come in the course (sequential) but
offer overall structure of the course as
well, to put students’ personal
experience in place (global).

= Learn overall picture in large jumps

« Absorb without seeing
connections, until suddenly get the
whole picture

« Interested in topics overviews and
to have broad knowledge

« Pictures £
. Diagrams verbal material (verbal). Show films
Flow-charts (visual).  Provide  demonstrations

Use pictures, schematics, graphs, and
simple  sketches  (visual) before,
during, and after the presentation of

Remember best and prefer
to learn from what they have
seen:

(visual), written hands-on (verhal), if

« From parts to the whole

= Learn in small incremental steps

« Follow linear reasoning processes

= Follow logical stepwise paths in
finding solutions

= Detail oriented

possible

« Get more out of textual
representations, regardless of
whether they are written or spoken

« Write summaries or outlines of
leaming material

Figure 2. Short overview of learning styles and recommended techniques to facilitate teaching in terms of learning styles

Discussion

In this study, conducted among the medical
students at the Medical Faculty of the University of
Belgrade, the strong sensing learning style was as-
sociated with the better medical statistics and infor-
matics performance. The study revealed the pres-
ence of all the respective learning style dimensions
among the medical students. The dominant learn-
ing styles were active, sensing, neutral to visual, and
neutral to sequential.

Similar results were presented by Quinn et
al. (Quinn et al., 2018), showing that the anatomy
students at The Ohio State University had the same
learning preferences. Furthermore, students in oth-
er academic fields, such as health sciences (Brown
et al., 2009) or mechanical engineering (Kuri et al.,
2002), showed results corresponding to ours. In a
cross-sectional study examining the learning style
preferences of the first-year medical students con-
ducted in Kazakhstan (Hernandez-Torrano et al,,
2017), the results were similar to ours. Their analy-

53



Natasa M. Mili¢, Andrija R. Pavlovié, Valerija B. Janicijevié

sis detected a balanced number of students prefer-
ring sensing (54.9%) and intuitive learning (45.1%),
while in our study sensing learners accounted for
one half of the respondents (50.0%). Regarding the
active-reflective preference, in our study more stu-
dents were activists (74.9%) as compared to the
analysis in Kazakhstan, where a small difference
in reflective (49.1%) versus active (50.9%) learning
styles was found. In the same study, the sequential
learning style was more represented in contrast to
global, whereas in our study, most of the respond-
ents had neutral preference. Contrary to our results,
difference in the preference of the students in visual
compared to verbal learning style, was found (Ibid).

Based on our study results, the sensing learn-
ing style was the most important preference for
gaining competences in medical statistics and in-
formatics. According to Felder (Felder, 1996), a ten-
dency to be patient with details and good at mem-
orizing are the characteristics of the sensors. They
tend to learn facts and solve problems by well-estab-
lished methods (Ibid). This is supported by the same
findings in our group, where students with a strong
sensing type showed better overall GPA. In the re-
gression model with solving problems, final statis-
tics score and cumulative GPA as dependent vari-
ables, significant independent predictors were sens-
ing learning style and age. The association of abil-
ity to solve problems in medical statistics and in-
formatics with sensing learning style over intuitive
is not unexpected because sensors are prone to re-
membering a variety of specific facts as well as be-
ing able to put them into practice. A study by Dob-
son (Dobson, 2010) previously showed an associa-
tion between a learning style and academic achieve-
ment, where significant relation between course
scores and sensor learning preference was found.
Our study results support these findings. On the
other hand, some studies have shown that learning
styles do not affect academic achievement (Tariq et
al., 2016; Alghasham, 2012). Regarding age as a sig-
nificant predictor, the key findings of a study in Iran
(Mohammadi et al., 2015) conducted among medi-

cal students was that learning style is age-depend-
ent, which corresponds to our study results as well.

The key question arises as to how to improve
learning and/or learning conditions for the remain-
ing students whose dominant type of learning is not
sensitive? How can we reach their maximum poten-
tial and the highest possible academic achievement?
An adapted and systematic approach is unavoid-
able, so its inclusion in the education system is an
important step forward in assessing effectiveness of
the learning environment. Currently, special atten-
tion is paid to teaching within the online environ-
ment, which contributes to the improvement of the
traditional way of education, but becomes indispen-
sable in conditions of emergency in cases of epidem-
ics, pandemics and natural disasters. Such situations
bring new challenges, but also unique opportunities
for the introduction of technological innovations in
teaching for medical students (Rose, 2020). At the
time of an epidemic-induced state of emergency, a
restriction in physical contact between a teacher, a
student, and a patient is introduced. The COVID-19
pandemic posed enormous challenges to health sys-
tem around the world, with equally severe conse-
quences for the implementation of the health care,
but also for the education of physicians (Alvin et
al., 2020). Epidemics leave unexpected consequenc-
es on the education system, including the suspen-
sion of classes, exams and may lead to the closure
of medical schools (Miller et al., 2020). Also, these
situations could lead to permanent changes in the
way physicians are educated (Rose, 2020). For these
reasons, medical schools have begun to adapt to the
working conditions in the pandemic, strengthening
their capacity for consultation, teaching and exam-
inations in digital environments, which have been
developing rapidly in recent years (O’Doherty et al.,
2018).

Incorporating learning styles in teaching
plans may enhance the learning process at medical
faculties and lead to the better student achievement
in medical statistics and informatics. In this study,
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we have focused on The Index of Learning Styles
(ILS) (Felder, 1988), that is often used in technology
- enhanced learning. Most other (Kolb, 1984; Mum-
ford and Honey, 1992) learning style models classi-
ty learners into a few groups, whereas ILS describes
the learning styles in more detail, distinguishing
between preferences on different learning dimen-
sions. Another main advantage of ILS is that it is
based on tendencies, implicating that students with
a high preference for certain behavior can also per-
form sometimes differently. Most authors suggested
ILS as the most appropriate tool for the assessment
of learning style preferences with respect to the ap-
plication in e-learning and web-based learning sys-
tems (Carver et al., 1999; Kuljis and Liu, 2005).

Such detailed information about students’
learning styles is beneficial in many ways. In today’s
environment of the heightened focus on student di-
versity, better educators and institutional account-
ability, a considerable attention to learning prefer-
ences may be in order (Lawson, 2011). Determin-
ing the learning styles for each person itself is ben-
eficial, since the students are more able to perceive
and broaden their academic potentials (Liew et al.,
2015). There is a strong impending appeal that dif-
ferent learning environments should be implement-
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KAKO JA HAYYVMMO HAIIE CTYAEHTE AKO HE 3HAMO KAKO OHU YYE?
- CTuioBH y4yemwa CTyfleHaTa MeJIIIHe ¥ aKaJIeMCKH ycIex —

Pesume: Citiunosu yuera ogHoce ce Ha ugejy ga oygu yue Ha pasnuuuitie Hauure. Cilocod-
HOCTTL yuetba je UpupogHa unu UHCTHUHKTHUBHA clOCOOHOCHI Hociliu3arba u odpage ungopmayuja.
Yuenuyu yue na pasnuuuilie HauuHe — crywiarem u inegarvem; Uogpaxasaroem u pegekcujom;
wmymauehu undopmayuje unitiyumueHo u noiuuro. Konuxo he yueHux Hayuuiliu Ha 4acy 3a6ucu
U 0g ycainaumeHoCiu CIUIa yuera ca HauuHom paga HAcillaeHuKa, 0gHOCHO 0g tipunaioheHociiu
HACTHABHUX METI0gAa U CPeqgciliasa CIiUumLy y4erba qOMUHAHIIHOM KOJ Y4eHUKaA.

Konuediii ciiunosa yueroa KOHMUHYUPAHO je WUPUO C80] YHiuudj flociegroux geyeHuja.
Ciiun yuera ce gepunuuie Kao pazeojHo u Suonowiku ywephen ckyi ocoduHa Koje ucitiv Ha-
citlasHu Meiiog 3a jegHe uHe 0gnuuHum, a 3a gpyie Hetipujaiinum. [anac je uspaxerno cxeaitiarve
ga HaciasHuyu wpeda ga odpaiiie ocedHy Uax by HA CKIOHOCTIU yueHUKa Kako Su meiioge ilog-
yuasarba c6eodyxXeamtiHo ogpicane Ciliunose yuerva.

Y odnacitiu meguuume jacHo je uperiosHailia touipeda 3a uHgueugyanusauujom odpaso-
eawa. Yeohere uHo8aiu6HOT HA4UHA 00paA306ara CiliygeHAlia MeguiyuHe y OHAAjH-OKPYHery
wpedano du ga goupuHece gociliusary cililangapga KoneKimiueHol 3Harwa nekapa, HeouxogHol 3a
yHauipehere 3gpaema niojeguHaua U CHIAHOBHUWITIBA Y UeNIUHU, Y yoOou4ajeHoM Ha4uHy paga, a
110cedHO Y 8AHPegHUM OKONHOCIHUMA KAO W0 je TiaHgemuja 6upyca kopoHa. Ilocnegroux ioguna
Kattiegpa 3a meguyuHcky CIAGUCTHUKY U UHPOPMATAUKY je UHUUUPANA UMUNEMEHTHAUUTY Pa3-
TUMUTAUX OKPYHerba 3a yuerwe Ha Meguyurckom daxynitieiily Ynueepsuitieitia y beoipagy kaxo
Ou ce citiygenitiuma omoiyhuo uzdop y Ha4uny yuera u Uogciiakno epukacHuje yceajarbe 3Haroa.
Osy pedopmy ilokpeHyna je ceée jaua céecili ga Hego60wHO 03HABAE CHAAAUCTIIUKE JOUPUHOCU
HOTpeUtHOM 3aKbYHUBAwY Y MEGUUUHCKO] uitiepaitiypu. Y 06om ucilipaxcusarsy uusm je Suo ga ce
yiiepge GOMUHAHTHUHU CTIUNOBU Yuetba mely ClilygeHTuumMa mequuyuHe U AHATU3UpPa to6e3aHoCi
CUN08A yUera U CliYygeHlicKol aKkagemckoi Yyuunka Ha tpegmeilly Mequuyuncka ciiaiiuciiuka u
ungopmaitiuxa. Q80 uciliparusaree je 3amium HOCTYH U0 KAO 0CHO8A 3a yHatipeherve Unaitipopme
3a yuerbe HA gabuHy MequUuuHcKe CIAMUCTIIUKe pagu yHalpeherva akagemMcKol yuuHka cillygeHa-
ifia koju toxahajy mequuyurcke gaxyniteite.

IIpociiexiiuena Koxopita ciiyguja ciposegera je mehy ciiygenimuma Meguyutckol gpa-
kynieiia Ynusepsuitiewia y beoipagy, koju cy yiucanu Ha odasesnu tpegmeii Meguyurcka
ciiamuciiuka u uxngopmaimiuxka wokom wxoncke 2017/18. Yauimnux Vngekc citiunosa yueroa
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kopuuihen je 3a meperve gumeH3Uja CTUN0BA YUerba: CEH30PHO/UHITLYUTUBHO, 6U3YenHOo/8epdar-
HO, aKiliueHo/pedreKiliueHo U cekéeHyujanto/inodanto. [Jogaminu H0gayu cy yKoyuuean gemo-
ipagpcke tiogaitike u popmanty esanyauujy yuenuuxux nocimiuinyha. Ilocitiojehu apuciiiyii onnajm-
Hacimasu nogpiaw og cipare Mygn tnaitipopme 3a yuerve Ha gampury je HagoipaheH 3a WKONCKY
2020/2021. ioguny kako Su HLOKPUO c6e HAUUHE Yuetba CillyJeHAallia.

HUcitipancusarwem cy odyxeahena 462 citiygenitia mequyure. Hajeuwe uciiuiianuxa je Suno
senckol iona (64,5%), gox je wuxosa tipoceuna ciapocii 21,4+1,1 ioguna. IIpoceuru pesyninaiiiu
pewasarea tpodnema u KoHa4He oyeHe Ha pegmeitiy Sunu cy 16,8+2,6 u 82,8+12,4. JlomuHaHitinu
CHAUI08U yHeroad HA CKAZaMa aKiiUueHo/pedreKiiueHo U ocehajHo/untiy uitiuéHo Sunu cy akimus-
Hu (74,9%) u censopru (50%). Ha susyennum/eepdantum ckanama u cek6eHuujanHum/inodannum
ckanama inaséue ocodeHociiu yuerva dune cy Heywpante tipema eusyentom (48,5% utpema 41,3%)
u Heyipante tpema cexeenyujantum (72,3% tpema 18,4%). CensopHu ciliun yuera u ciiapociil
dunu ¢y 3Ha4ajuu Upequkiiopu y MyNHUBAPUJAHTAHUM pelPeCUOHUM MOGenumd, ca Peuiasarvem
ipodrema u KOHAUHOM OU,eHOM Ha Tipegmeiily Kao 3a6ucHum eapujadnama. Ha ocHosy osux Hanasa
iociiojeha unamigopma 3a yuere je Hagoipahena ga tiokpuje cée ocodeHociiu yuerba u ga tiepco-
Hanu3yje yuerve 3a Cillygenilie ca CIiUnI0B8UMA y4erba KOju HUCY CEH30PHU.

Ciitygeniiiu ca jakum cKI0HOCTHUMA UpeMa CeH30PHOM CIUTLY yderva umajy dome akagemc-
Ke pesyniliaiiie Ha Tpegmelily MegUUUHCKA CIIATAUCTUKA U uHpopmaitiuka. Bomwe fio3Hasarwe u
pasymesarve cilius106a yueroa Moxce HoMONU HACTHABHUUUMA U CAPAGHUUUMA Y OCMULUTDABALY HA-
citiasnol tinava u upoipama u dpunaiohasarby HACHIABHUX Meioga KOju Su HOMOTAU CllyJeHiTi-
Ma ga ociiéape c60j yHuU aKxagemcKu ioileHyujan.

Kmwyune peuu: ciiunosu yuerba, ciilygeHiiu meguiyuxe, akagemcku yciex
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