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The relationship between higher education and material collections of museums is deeply historic. Natural objects
and their images are at the top of leading places among great variety of wildlife around us. That is the reason why
natural and biological educational museums occupy a certain place in the educational process. Museum exhibition
design in the Medical Biology department is developed taking into account the curriculum specific topics.
Environmental and systematic exhibition themes highlight biodiversity and environmental issues, involving students
directly in learning biological objects creates powerful hands-on learning opportunities that can foster a fascination
with diversity and the complexity of biological interactions. In this study, we were interested in the effect of our
exhibition on visitor pupils and students learning in Biology Department Museum. We were also interested in how
elements of verbal engagement at the exhibition might contribute to learning outcomes of biology. We conducted series
of interviews. Students and pupils participated in the study of exhibition effect on visitor learning in Biology
Department Museum. The study shows that the quantity of excursions in Educational-Biological Museum from 2014 to
2017 years is increased. Analyses of pupil’s interviews had shown that exhibitions are of essential importance while
learning the structure of multicellular organisms and the human role in changing of natural ecosystems. Students
interviews show that exhibitions are of essential importance during practical medical parasitology classes as they
demonstrate animal life and parasitic diseases signs. Students were particularly positive about note schemes with
clinical manifestations and laboratory diagnosis methods of parasitic diseases. As a result students' understanding of
parasites life cycles, infestation ways and knowledge of invasive diseases prevention is increasing. Also, our research
indicates an increasing understanding of the macroevolutionary concepts, microevolutionary processes as well.
Educational-Biological Museum of Biology Department in Ternopil Medical University affords an opportunity to form
a knowledge system concerning the laws of nature, and to create a clinical thinking of the future medical specialists.
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Introduction. In the 9th General Conference of
the International Council of Museums (9 August
1968, Munich, Germany ICOM) the educational and
museum cultural role was defined as «a permanent
institution, with no lucrative aims, at the service of
society and its development. An institution, open to
the public, which acquires, conserves and exhibits
material testimonies of man and his environment for
their study, education and enjoyment». In
accordance with this definition, which is the most
widely accepted, one of the museum’s purposes is to
educate (Yanes, 2011).

The educational role of museums, as a place,
where a lot of historical, art, scientific or even
cultural objects are stored, is as old as the modern
museums. So teachers often practice study tours to
the museum. Museum visit is one of the most
popular extracurricular activity for primary,
secondary students and their tutors. Although both
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museum and school are educational institutions, but
they are characterized by very different learning
experiences. Classroom studying may be driven by
external incentives, such as grades and thus
extrinsically motivated, while museum learning is
often intrinsically motivated - that is, the learning
takes place for its own goal, because the learner is
interested, enjoying, or freely expressing. Even
though children in school groups come to the
museum with a wide range of interests and
backgrounds, there are some general principles that
can make intrinsic rewards a part of the museum
experience (Cook et al., 2016).

The relationship between higher education and
material collections of museums is deeply historic. It
is known that museums and collections support the
work of their institution, in general qualitative ways
through the tripartite missions of teaching, research
and engagement (Cook, et al. 2016). Some academic
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disciplines are more likely to develop material
collections than others. It is broadly acknowledged
that many university collections started out as a way
of augmenting teaching (Simpson, 2016). Especially
important potential of material collections for
navigating cross-disciplinary teaching (Simpson,
2012, Bartlett, 2012).

Exhibitions are compelling learning
environments (Lynn Uyen Tran, 2007). Numerous
studies have investigated the aspects of exhibition
design that influence learning potential as conceptual
coherence, multimodality, visual attractiveness,
ample space, immediate apprehend ability
(Mortensen and Smart, 2007). However, motivations
for visiting museums appear to directly influence
their in-museum learning. Individuals who had a
dominant education motivation for visiting the
museum learned different things than did those
individuals who had a dominant entertainment
motivation (Falk, 2006).

Objects in higher education museums and
collections will have the potential for multiple value
propositions (Vitelli, 2013). Realising this potential,
in a quantifiable form, however depends on a range
of factors including the coherence of institutional
processes. For example, the effectiveness of
interactions between students cognitive activity and
university museums and collections.

Due to this fact museums should be on a special
position in the educational process. It is especially
valuable and important while learning one of the
fundamental sciences - Biology” said the founder of
Educational-Biological Museum of Medical Biology
Department, Ivan Ivanovych Yaremenko.

In this study, we were interested in the effect of
our exhibition on visitor pupils and students learning
in Biology Department Museum. We were also
interested in how elements of verbal engagement at
the exhibition might contribute to learning outcomes
of biology.

Materials and Methods. We conducted series of
interviews. The youth are challenged to answer a
series of questions related to the exhibits of the
museum. They undertake the role of a biological
researcher and they are challenged to answer

correctly 10 multiple choice and 5 open-ended
questions. Students and pupils participated in the
study of the effect of exhibition on visitor learning in
Medical Biology Department Museum.

In total, 592 youth were participated in the study.
The remaining includes 269 girls and 323 boys
identified as 59,4 % Ukrainian, 4,6 % Polish, 9 %
Nigerians, 1 % Arabic and 26% Indian (table 1). For
the purpose of analysis all participants were divided
into two groups: pupils and students.

Results and Discussion. Educational-Biological
Museum of Medical Biology Department was
initially established as a teaching resource. Since
1957 the Educational-Biological Museum occupies
the territory of 44 nr’, including 2155 exhibits, in
particular: 345 stuffed animals, 263 wet mounts, 64
animal skeletons, 5 collections of representatives of
insects including 500 species, about 260 molds,
diagrams and models.

In 2012-2013 the Chief of the Medical Biology
Department L. Ya. Fedonyuk on the initiative of
Rector, conducted a huge work to reorganize the
Educational-Biological Museum and named it after
. I Yaremenko. The main purpose of the
reorganization was a common idea to prevent the
phenomenon when museums become a collection of
monotonous unsystematized exhibits, facts and
objects. A general aim of simultaneous separation
and integration of biological, nature conserving,
ecological, evolutional and medical directions
enabled to create a complete conception about our
environment and give medical-biological content to
living nature.

Museum exhibit design of the Medical Biology
department is developed taking into consideration
the curriculum specific topics. Environmental and
systematic exhibition themes highlight biodiversity
and environmental issues. The exhibition «Medical-
biological aspects of parasitism» is grouped by the
principle of the parasite and host interaction,
demonstrates nature-mediated character of parasitic
diseases, presenting a clear notion about animals and
parasitic diseases interaction, forms clinical thinking
of future medical specialists (fig. 1).

Table 1.
Division of museum visitors according to age, gender and language
Pupils, Students,
Gender n= 147 n =445 Total
Age 12-14 Age 15-17 Native learners Foreign students
Female 29 46 128 6 269
Male 20 42 87 174 323
Total 49 88 215 240 592
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Fig. 1 Fragment of the exhibition «Medical-biological Aspects of Parasitisimy

Analyses of pupils’ interview of their trip
experiences during a museum visit identified that the
museum-based lessons in 92 % of visitors create
memorable moments and positive effect on the
content students remember from the visit. Especially
86% children like insects and vertebrate’s collection,

including poison’s animal exhibition presented in
the museum. In addition, 91 % of students find
particularly useful knowledge about the dangers of
parasites to humans and animals (fig. 3). Our studies
have not revealed a significant difference in the
students’ responses of different gender.

Fig. 2 General view of the Educational Biological Museum named after 1. 1. Yaremenko
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Fig. 3 Fragment of the exhibition «Medical-biological Aspects of Parasitisimy

Analyses of students’ interview show that

parasite collections linking host and parasite offer an
extraordinary resource to introduce students to
biological complexity. The 87% of students, among
which 62% are native learners, majority of them
were females (59%) were particularly positive about
note schemes with clinical manifestations and
laboratory diagnosis methods of parasitic diseases
(fig. 4). Male students were particularly positive
about parasites exhibits and stuffed animals. As a

result students knowledge of parasites life cycles,

infestation ways, invasive diseases prevention
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methods is increasing. Also, our research indicates
an increasing understanding of the
macroevolutionary  concepts, microevolutionary

processes as well, which was indicated in 83% of
students interviews.

Analyses of entries journal of visitors of

Educational-Biological Museum exhibition in our
study shows that the quantity of attendance of the
museum is increased by 20-30% in 2015 and 2017
compared with 2014, while in 2016 it was smaller
compared to the same year (fig. 5).
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Fig. 4 Fragment of the exhibition «Medical-biological Aspects of Parasitisimy.
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Fig. 5. Quantity of excursions from 2014-2017 years

Parasites in the broad sense, including viruses,
bacteria, protozoans, fungi, helminthes, and
arthropods, are often obscure to students and
certainly are among the most underappreciated
components of biological systems (Cook et al.,
2016). Incongruously, however, these organisms
collectively represent in excess of 40-50% of
species on Earth, play a role in at least 75% of food
chains within food webs (Dobson, 2008), and are
significant mediators of health and well-being for
people and animals. The myriad ways in which
parasites interact with their environment create
compelling pathways for students to learn about
fundamental biological phenomena. For example,
patterns of geographic distribution and host
association among parasites offer unique insights
into both natural and anthropogenic processes that
have structured biodiversity over deep history
(Hoberg, 2010). These observations open windows
into changing patterns of distribution and emergence
of pathogens in contemporary time (Hoberg and
Brooks, 2008), providing access points for students
to learn about rapidly emerging and interacting
crises linking burgeoning human populations,
environment, ecological disruption, species loss, and
emergent diseases. To date parasites collections

Fig. 6 Fragment of the exhibition “Chronology of
Wildlife Evolution
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meet their potential as resources for student training.
In complex host-parasite systems systematic
position, morphology, the developmental cycle of a
parasite as causative agent, ways of infection,
clinical signs, methods of laboratory diagnostics and
prevention are indicated and illustrated on 7
infectious and 6 invasive diseases. Moreover,
involving students directly in learning biological
objects creates powerful hands-on learning
opportunities that can foster a fascination with
diversity and the complexity of biological
interactions, it was indicated in 45 % questionnaires.

On the other way, focusing on everyday health in
the development and execution of an exhibition can
improve knowledge for the prevention of invasive
disease in development of personal hygiene skills,
providing healthy food and public warning methods.
As it was mentioned before, increased knowledge
might lead to an intention to behavioral change of
our students and their future patients (Christensen et

al., 2016).
Evolution is a central organizing principle for all
of the life sciences. For better students

understanding world  biodiversity = department
teachers created the exhibition “Evolution of the
earth, biosphere and man” (fig.

Fig. 7 Fragment of the exhibition “Wildlife in
Geological Past”
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Exposition is based on phylogenetic trees that are
core representations in the life sciences and are used
by biologists to derive lineages of species according
to the characteristics that they share with a most
recent common ancestor (Horn et al.,, 2016).
Collection of rock, mineral and fossil specimens was
established early in the history of the university to
enhance the understanding of evolutionary change.

The exhibition “Poisonous animals” presents wet
specimens, stuffed poisonous animals and
information stands containing the materials
concerning general characteristics of poisonous
animals, their classification, way of existence(fig. 8).

A certain stand contains the information dealing
with the clinical manifestation of toxic action of
poisons, rules to give the first aid in case of
bites/stings of poisonous animals as well as
peculiarities of snake venom and its use in medicine.
The 87 % of students respondents, 53% of which

==
I y

Fig.9 “The Red Book of Ukraine (Plant World)” and
“The Red Book of Ukraine (Animal World)” —a
valuable treasure of the exhibition «The Redbook Plants
and Animals of Ternopil Region
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were foreign students, noted, that this information is
important for them and their predicted patients.

For studying of the living organism’s interaction
and habitat the exhibition “The conception of
ecosystem in modern ecology” was established and
presented by the examples of freshwater and surface,
which is organized by the level order with the aim to
visualize the chains of supply and rules of ecological
pyramid. The exhibition “The Redbook plants and
animals of Ternopil region”, presents herbal
specimens of 29 plants rare species collected in
Ternopil region (fig 9,10). The exhibition valuable
worth is “The Red Book of Ukraine” — the principal
document summarizing the materials about
contemporary state of plants and animals rare
species and those which are under the danger of
extinction. This exposition is used in the learning of
human ecology, structure of the biosphere and
human impact on it.

Fig.10 Fragment of the exhibition «The Redbook Plants

and Animals of Ternopil Region»
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Conclusions. This article is an evidence in the
data that the Educational-Biological Museum of
Medical Biology Department and its collections are
strongly involved in the support of academic
teaching programs within their respective
disciplines. Educational-Biological Museum is an
exhibition project and remains a teaching resource of
the Medical Biology and affords an opportunity to
form the knowledge system concerning the laws of
nature and the foundation to develop a clinical
thinking of the future medical specialists. Taking
into account positive feedback from our visitors, we
recommend Educational-Biological Museum of
Medical Biology Department for schools, colleges
and universities students, and we sincerely invite
you to visit the museum located at Ternopil city,
Slovatskogo street 2.
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3HAYEHHS EKCIIO3ULII MY3EIO KA®EJIPU MEJJMYHOI BIOJIOI'TT
TEPHOIIVIBCBKOI'O JEPKABHOI'O MEJIMYHOI'O YHIBEPCUTETY IM. I. 5.
T'OPBAYEBCBKOTI'O JIJIs1 BABUEHHSA )KUBOI IPUPOIU

JI. S1. ®enonwK, 1. b. IIpuBpouska

Bzamosze'sazku midie 3axknadamu euuioi 0ceimu ma MamepiaibHUMU KOJEKYISMU MYy3ei6 € 21Ub0KO ICIopuyHuMu.
IIpupooni 06'ekmu ma ix 306pasicenms 3aUmMaromov nPOGIOHI MIcyst ceped 8eIUKOl PI3HOMAHIMHOCME 8 OMOYYIOYIL HAC
orcugitl npupoodi. Oco yomy 0ioNO2IUHI HABUANILHI MY3el 3aUMArOMb YibHe Micye Y HA8YAIbHO-8UXOEHOMY npoyeci. He
Ccmae BUKIOYEeHHAM my3ell Kageopu meouunoi bionozii J[BH3 « Teproninbcokuii 0epaicasrull MeOuyHull yHigepcumen
im. 1A Topbauescoxkoco MO3 YVikpainuy. Husain excnosuyiii naguyaivHo-0iono2iynozo myszeto im. 1. 1. HApemenka
PO3pOONEHUIl 3 YPAXYBAHHAM KOHKDEMHUX memM HA8UANbHO20 naaHy. EKonoeiuni ma cucmemamuyni eKcno3uyii mysero
nioxkpecuooms  GiOPIZHOMAHIMMS HAMYPATLHUX 00'cKmis, 6KA3VIOMb HA eKONO2IYHI NpooiemMu HABKOIUWHBO2O
cepedosuia ma 3anyNarme  8i08i0yeauie 0e3nocepeoHbo 00 IX GUBUEHHs, CMEOPIOIYU NOMYNCHI HABYANbHI
MOHCIUBOCE, WO CIPUSIIOMb 3A0XOYEHHIO YUHIE A CIYOeHMI6 00 8UGHEHHS. NPUPOOHUX 00'€Kmie ma ix 63a€M036'13KI8.
Memoro Oocniodcennss 0yno 3'scysamu 6naus HAOUHO20 Mamepiany eKCHO3UYill HAGUANbHO-DION0SINHO20 MY3€l0
xagheopu meouunoi 6iono2ii Ha AKicmb HaA8YAHHA YUHIE | cmyOenmis. Hac makooic yikaeuno, aKum yuHom 83aemoois
BUKIA0AYA MA ayOUMOpIi Modce CNPUSMU KPAWOMY 3ACE0EHHIO DIONI02IUHUX 3HAHb. [[Is1 O0CSACHEeHHS Memu NPO6e0eHO
cepito onumyeans cepeo 6i06i0yeais, 6 AKUX OYIHIOBANU BNIUE BUCIAGKY MAMEPIANbHUX KOLeKYIll Ha HABUAHHSL 8 MY3el

Biosnoriuni cucremu. T. 9. Bum. 2. 2017 35



xagheopu meduunoi bionozii ma tio2o 6i06ioysanicms. JOCHIONCEHHA NOKAZANO0, WO KIIbKICMb eKCKYPCI V HABUAIbHO-
bionoziunomy mysei 3 2014 no 2017 pix 3pocina. Ananiz onumyeans yurie noKd3aes, wo eKCno3uyii 8idicpaioms Cymmesy
PONb npu GUEHEHHI 6Y008U OA2AMOKIIMUHHUX OpP2AHI3MIG, 0CObIUSOCMEN IX JHCUMMEDISLIbHOCMI, Y MOMY YUCTHE
OMPYUHUX MBAPUH, A MAKONC POJIL HOOUHU Y 3MIHI npupooHux exocucmem. Kpim mozo, ecmanoseieno, wo excnosuyii
MAIOMb  8ANCIUBE 3HAHEHHS N0 4AC NPOBEOCHHS NPAKMUYHUX 3AHAMb 3 MeOUuHOl napazumonocii, OCKiIbKU GOHU
O0EMOHCMPYIOMb NPUHYUNU 83AEMOOIT NAPA3UMA Ma XA35IHA, WO MONCYMb OYMU OCHOBOI0 O/ PO3YMIHHSL CIYOeHMAMU
OCHOBHUX MemOOi8 NPOPIIAKMUKY NAPA3UMAapHUX 3axeopiosansb. CmyoeHmu 0cobaueo no3umueHo 6i02yKylomscs npo
inghopmamueHicms cxem i3 KIIHIYHUMU RPOSBAMU Ma Memoodamu 1abopamoproi oiaznocmuxu ineasiu. Ax pesyromam,
3pocmae  PO3YMIHHS CIMYOCHMAMU  JNCUMMESUX UYUKLIE NaApasumie, ULISAXI6 3apAdCeHHs HUMU ma Cnoco0is
npoginakmuky napazumapHux 3axeopioéans. Kpim mozo, 0o0cniodcenHs 6Kazye Ha Nno2iubieHe po3yMiHHS
MIKPOEBOMOYIUHUX | MAKPOEBOMOYIUHUX NPOYECi8 3a60KU Npeocmasienux y mysei excnosuyisx. Taxum uurom,
excno3uyii HaguaIbHO-0I01021YH020 My3eto kKagpedpu meouunoi 6iono2ii J[BH3 «Teprnoninbcokuil 0epaicasHuli MeouyHul
yuieepcumem im. 1.A. T'opbauescokoco MO3 Vkpainuy» oaiomv modxciusicms cghopmyeamu y 6i08i0yeayie cucmemy
3HAHbL NPO 3AKOHU NPUPOOU MA CRPUSIIOMb PO3GUMK) KILIHIYHO20 MUCIEHHSL Y MALOYIMHIX MEOUKIg.

Kniouoei cnosa: kagedpa meduunoi 6Gionozii, naguanbno-6ionociynutl mysetl, TepHORIIbCLKUL OepICcaAHUT
MeOuuHull yHigepcumen, MeOUYHa NApa3umoio2is.

Ompumano peoxoneeiero 28.03.2018
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