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MUSEUMS’ CULTURAL AND EDUCATIONAL
POTENTIAL IN BIOLOGY INSTRUCTION

Contemporary museums and educational institutions share
similar operational methods and possess chances for collaboration and
engagement. University and school museums, along with historical and
local history institutions, possess valuable experience in orchestrating
cultural and educational activities, serving as distinctive platforms for
the execution of educational programs, lessons, and extracurricular
endeavours (such as excursions, lectures, exhibitions, local history trips,
and the implementation of school scientific projects within museums). The
museum exhibition emphasises the representation of natural things within
specific natural environments. Their structure and content replicate natural
processes within the ecosystem, facilitating a comprehensive examination
of biological patterns, the establishment of a scientific perspective, and
the enhancement of students’ cognitive engagement. This offers options for
implementing museum lessons on biology and extracurricular activities.
The article analyses data from the practical experiences of 90 teachers
regarding their competence in utilising the resources of natural science

124



Becrnuk TopaiirsipoB ynusepcurera, ISSN 2710-2661 Cepus Iledacocuueckasn Ne 3. 2025

museums within the educational process, their perceptions of the role
of these museums in enhancing students’ knowledge quality, and their
understanding of the organisation of collaboration between schools
and museums. Educators favourably assess the incorporation of natural
objects in the educational process for cultivating topic knowledge and
enhancing students’ cognitive engagement. The findings of the performed
investigations indicated an issue in the relationship between museums and
schools, highlighting the necessity for teacher training in utilising natural
science museum holdings.

Keywords: museum , educational potentiall, learning , natural science
collections , school.

Introduction

The advancement of societal cultural competence relies on the integration of
culture and education. The resolution to the issue lies in the cultivation of creatively
inclined individuals possessing a high cultural standard. This necessitates the
extensive utilisation of the instructional resources offered by the biology museum
and school.

Currently, the museum sector plays a crucial role in the acquisition of cultural
values, the dissemination of scientific knowledge regarding regional nature, the
generation of new research data, and the protection of heritage assets. Recognising
the pivotal role of culture in the advancement of humanity and the preservation
of the environment is of paramount significance [1, p. 175].

Global practices indicate that natural science collections in museums play a
pivotal role in educational endeavours, aiding in the development of a scientific
worldview among youth and facilitating the broad distribution of natural science
knowledge. The evolution of contemporary museums, where science, education,
and innovation converge, is a topic of discourse at conferences and symposia [2].

The significance of this process is influenced by the present phase of
spiritual rejuvenation within Kazakhstani society, evident in the enhancement of
national identity and a heightened interest in both tangible and intangible cultural
heritage, traditional values, and comprehensive examination of Kazakhstan’s
natural features. In light of emerging societal realities, museums in all domains
must ascertain their position in educational and developmental activities. This
necessitates the adaptation of their functions to contemporary societal demands,
the enhancement of cultural and educational potential, and the implementation
of innovative methodologies designed to augment the educational and scientific
capacities of museums, thereby fostering a more profound comprehension and
awareness of natural and historical processes within the realm of natural sciences.
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Museums and natural science collections can foster cultural development and
enhance the quality of biological education by providing opportunities for skill
development, information organisation, and the establishment of cultural values,
while significantly impacting cognitive development [3, p. 186].

In domestic education, museum pedagogy is a crucial facet of practical
collaboration between schools and museums, possessing considerable potential
for integrating humanitarization into the instruction of natural sciences. This
collaboration between a museum and an educational institution is pertinent, as the
cultural and natural legacy exhibited in museum collections remains inadequately
incorporated into pedagogical practice. This is partially attributable to the
inadequacy of teachers in successfully using the instructional resources provided
by biological exhibits in museums. In the contemporary media landscape, the
active utilisation of artificial intelligence and other novel technologies is fostering
the emergence of new interaction models between museums and educational
institutions [4, p.154—155].

Materials and methods

A review of pedagogical, practical, scientific, and methodological literature
on museology was conducted to assess the cultural and educational potential of
museums. The analysis utilised data gathered by the authors from 2014 to the
present regarding the organisation of educational activities in the exhibitions
of historical and local history, university, and school museums in Northern and
Eastern Kazakhstan.

A survey of natural science educators and museum personnel was done
to evaluate the utilisation of natural science museum resources in educational
activities. An evaluation of the theoretical material and practical experience of
90 educators enables us to draw valid conclusions and affirm the reliability of the
results achieved.

The primary materials consisted of natural science collections showcasing
contemporary specimens (including taxidermied animals and systematic
collections in malacology, entomology, ornithology, botany, etc.) and fossilised
flora and fauna (paleontological discoveries) from the region, displayed in museum
exhibitions and reserves.

Excursion methodologies were employed extensively: visits to museums and
historical or natural locations, followed by surveys of participants.

Results and discussion

Museum biological exhibits serve as repositories of natural science knowledge
for visitors. Facilitating educational and cognitive trips to natural places or local
history museums necessitates a specific level of training for both the educator and
the guide. This assumes an understanding of the traits of regional flora and fauna,
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along with a fresh perspective on the exhibition as a designed educational setting.
Museum displays and natural artefacts can enhance local historical understanding
and cultural awareness among the populace if an educated and seasoned guide
serves as an intermediary between individuals, history, and nature. A crucial
prerequisite for undertaking such excursions is the selection of engaging knowledge
and captivating, attention-grabbing facts.

The regional museums in Northern and Eastern Kazakhstan feature biological
expositions comprising systematic collections of regional flora and animals,
landscape dioramas, and the paleontological history of the area. A visit to the
museum serves as an efficient educational instrument for enhancing cultural identity
awareness, acquiring historical knowledge, cultivating aesthetic appreciation, and
improving scientific comprehension. The research of these museums experiences
reveals distinct areas of museum and pedagogical instructional operations.

— museums are a scientific base for the implementation of educational and
scientific projects of students;

— thematic excursions;

— lectures (“The Origin of Life on Earth” - experience of the Kustanai,
North Kazakhstan and Pavlodar Historical and Local History Museums, “Traces
of Unseen Animals” — experience of the museum complex of the Pavlodar
Pedagogical University);

— expeditions, local history hikes;

— eco-workshops;

— participation of the museum in students’ field practices;

— creation of living corners for keeping animals (aquariums, exoterrariums)
on the basis of museums;

— organization of exhibitions («Live tropical butterflies» Museum ERTIS,
Pavlodar).

Regional museums and educational institutions possess valuable experience
in facilitating extracurricular and supplementary educational activities through
creative tasks, fostering a lasting interest and receptiveness to scientific study
among schoolchildren, thereby playing a pivotal role in fulfilling the objectives
outlined in international standards governing natural science education
[S, p. 70-74].

International museums exhibit comparable experiences. Consequently, one
of the prominent museums in the USA — the Metropolitan (established in 1870)
has delineated educational objectives in its Charter. It is a norm among American
museums. The amalgamation of several methodologies for engaging with visitors
is manifested through museum courses, seminars, theatrical performances, case
studies, and other educational events [6, p.2]. American art institutions, such as
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the University of Miami, offer a K-12 program tailored for schoolchildren. This
program addresses the educational requirements of students and encompasses
courses in both natural sciences and humanities, accommodating various levels
of proficiency [7].

Both international and national experience demonstrates that contemporary
museums possess significant cultural and educational pedagogical potential for the
teaching community. Teachers must comprehend contemporary trends in biological
sciences, particularly the utilisation of museum collections in palacontology,
ornithology, ichthyology, entomology, malacology, and other related fields.

A Google quiz was created for teachers to evaluate their awareness and the
significance of utilising museum resources in educational practice.

The poll included 90 participants instructing biology at secondary
comprehensive schools, lyceums, and gymnasiums for gifted students in Pavlodar
and the surrounding region. The poll was additionally extended to biology
educators in Astana and the Akmola district. The questionnaire comprised 20
questions designed to assess teachers’ proficiency in utilising museum collections
within the educational framework, to elucidate the role of natural science museums
in enhancing students’ knowledge quality, and to investigate the organisation of
collaboration between schools and museums.

Let us examine the outcomes of the responses to the enquiries in Block 1.
Figures 1 and 2 indicate that 43% of teachers are inadequately prepared to utilise
the museum’s potential in their work, despite 24% recognising that this potential
exists but remains underutilised.

Question Ne3

Hasn't been
realizied

1

Fully

Partially
{1

Figure 1 — Implementation of educational opportunities
of the museum in teaching biology
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Question Ned

Mol coxmpelant
i1 Hhis areda
14%
sufficienthy
proepared
3%
Mot enough
435

Figure 2 — Level of competence in using museum exhibits in educational work

The responses to the enquiries in the second section, which pertain to the
student’s engagement with the museum, indicate that educators acknowledge
the significance of the museum’s involvement in the educational process.
Simultaneously, numerous educators observe that they lack the requisite expertise
to effectively integrate museum resources and concepts into their instructional
practices.

Qluestion N8
b=t Fin
%

CHifnd in
an e
LR

Fan
180

Figure 3 — Schoolchildren’s interest in classes and excursions to the museum
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The efficacy of utilising museums to enhance biology education for students
is contingent upon various elements and criteria. Motivation is essential for both
students and educators. When enquired about the necessity and inclination for
students to visit a museum, a majority of teachers struggled to respond, with 43 %
indicating uncertainty (Fig. 3). The motivation of the surveyed teachers is elevated,
reaching 71 %. The majority of respondents regard a museum visit as a crucial
component of the educational process, with 58 % of teachers acknowledging the
high efficacy of this method (Fig. 4).

Cluestion Nad

Mo expossence
1d%

-4

tbedium
235

Highs
i

Figure 4 — Based on your experience of conducting excursions
to museums, evaluate their effectiveness.

Visits to museums are predominantly arranged in conjunction with notable
dates and holidays (such as Bird Day, Water Day, Environmental Protection Day,
etc.) and constitute 23 % of extracurricular activities. At the planning stage, there
exists a disorganised approach, characterised by the absence of prioritisation for
teachers, which is regarded as a responsibility for particularly educated educators
in supplementary education. The necessity for these educators is evident, and
several universities, such as Pavlodar Pedagogical University named after Alkey
Margulan, have established and are executing the educational program «Biology
and the Teacher of Additional Education».

Upon evaluating the significance of collaboration between the school and the
museum, along with the teacher’s role in orchestrating museum events, educators
observe a deficiency of interest from both parties regarding the «school-museum»
relationship; this viewpoint is held by 71 % of respondents. Museum workers must
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play a crucial role in addressing this issue, as their specialised training is essential
for good collaboration — 35 % (Fig. 5).

Question Nel16

The task of

specially trained

specialists
35%

The task of
museum workers
36%

The task of
school teachers —————

1

Figure 5 — Interaction «school — museum»

The study results indicate that the majority of instructors recognise the
efficacy of utilising the museum’s cultural and educational resources in the
teaching process, observing that it is not fully leveraged. Insufficient ability to
facilitate mutually advantageous interactions and the requirement for expert
support are observed.

The responses to the second block of the questionnaire about teachers’
evaluations of the significance of natural science museums for pupils indicate
the following aspects:

—insufficient motivation and inadequate abilities for functioning in a museum
setting;

— Beneficial outcomes from educational sessions at museums, resulting in
enhanced knowledge quality;

— students’ interest and enthusiasm to attend museums.

An examination of the responses to the enquiries in the third block identified
principal factors that obstruct effective collaboration between museums and
schools, notably the following:

— insufficient interest and motivation from both educators and museum
personnel;

— Challenges in coordinating trips and educational programs within the
museum.
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Schools face challenges in modifying their extracurricular activities due to
several factors: the museum’s distance from the school, financial expenses for
transport, admission, and thematic excursions, as well as the students’ burden
from supplementary education. Consequently, the acquired data are anticipated
and validate that the potential of the natural science museum is not fully utilised.
This is attributable to several factors:

— insufficient professional training of educators for the museum context;

— challenges in addressing the educational requirements of pupils through
museum pedagogy. The results obtained are corroborated by the research conducted
by Kazakhstani authors examining the issues of interaction between museums and
educational institutions in the historical context. The absence of comprehensive
methodological manuals is identified as a key issue [8, p. 314]. The integration
of the course «Museum Pedagogy» into modern education indicates a possible
progression in museum pedagogical theory and practice. [9, p. 37]. Consequently,
museums are currently regarded as one of the most significant avenues for
enhancing education and culture, both in Kazakhstan and internationally
[10, p. 100].

Conclusions

The partnership between the museum and the educational organisation across
all levels, particularly within contemporary educational programs, facilitates the
effective use of museum collections as a substantial enhancement to conventional
classes and other pedagogical approaches. A primary focus of museum operations
is cultural, educational, and enlightening initiatives.

Domestic and international museums have garnered valuable experience
collaborating with educational institutions through excursions, talks, exhibitions,
local history expeditions, and the execution of school scientific projects inside
museum settings. Museums not only study and preserve but also offer opportunities
to utilise cultural and natural heritage in the educational process, serving as a
unique material resource and visual aid in both academic and recreational activities.

In the pedagogical practices of educational institutions, the potential of
natural science exhibitions in museums remains underexploited, as evidenced by
the following factors:

—inadequate qualifications of educators for engagement in the museum sector;

—ineffective fulfilment of students’ educational needs via museum collections;
— involvement of educators and students in supplementary educational and
extracurricular activities.

The data indicates the interest of kids in biological museum excursions
and the necessity for teachers seeking extra training in museum pedagogy. This
may encompass specialised courses focused on the comprehensive examination
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of the potential inherent in natural science museum collections, including an
introduction to methodological approaches and characteristics of museum
education implementation.
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BUOJOTUSHBI OKBITY/IA MYPAKAWJIAPIBIH
MOJEHU-BIJIIM BEPY QJIEVETIH MAUJAJIAHY

Kasipei samanayii mypasxcavinap men 6inim Oepy YubimOapwiHsiy
JHCANNBI HCYMBIC HLLCAHOAPBI UETEHEOi JHCIHE MbIbI3 bIHMbIMAKMACMbIK NEeH
e3apa apexemmecy yutin MymKinoikmepi 6ap. Tapuxu-eaxemany, dcogapbol
OK) OpbIHOAPbI MEH MeKmMen MYpadxcalliapsbl MaOeHu-o0inim bepy Kol3memin
yubiMOacmulpyoa oy madxcipubeze ue dxcamne Oinim bepy 6a20apramaiapviH,
cabaxmapobl HcIHe CoIHBINMAH MbLC HCYMbICIbL (IKCKYpCUsaap, dapicmep,
KepMmenep, OIKemamy JHcopblKmapbl, Mypasicauiap 0a3acblHoa MeKmenmiy
SBLIBIMU IHCOOANAPBIH OPLIHOAY) icKe acelpy YuiiH Oipezell anay 601vin
mabwinaovl. Mypasicaii sKkcnoHamul dcekenezeH madueu dHcaziaunapod
mabueu 0bvexminepoi belineneyze bazeimmangan. Onapovly KYpblibimbl
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MeH MAa3MyHbl 9KoxCyuedeci mabueu npoyecmepoi mMooenboetoi,
Oy 6UON02UANBIK 3AHObLILIKINAPObL MepeH 3epmmeyee, &bliblMU
OYHUETNAHBIMHBIY KAABINMACYbIHA HCIHE CIMYOeHmMMmMepoiy MaHbLMObIK
bencenoinieiniy oamyvina viknan emeodi. Maxanada 90 nedacoemoiy oKy
npoyecinoe HcapamuliblCMaHy bLIbIMbL MYPAACAULAPLIHGIY dNeYemiH
nanoanrany HceHinoezi Kyzvlpemminiei, oKywwliapovly OiliM canacoiu
JAcaKcapmyoazol HCapamoliblCMAHY bLILIMbL MYPAACAUNAPBIHGIY PONIH
MYeanimoepoin myciHyi JcaHe MeKmen neH MYypaxicaili apacblHOazbl 63apa
iC-KUMBLIObI YUbLIMOACMbIPYObl MYCIHY Macenenepindesi nPaKmuKaiblk
maoicipubeciniy depexmepi naudarauviiovl. Myeanimoep nanoix 6inimoi
Kanblnmacmolpy JiCcoHe OLIiM anyubliapobly MAHLIMObIK OeniceHOLieiH
Oamwimy yuiin 6inim bepy npoyecinoe mabuzu 00vekminepoi nauoananyosl
oy bazanauovl. Kypeizineen 3epmmeynepoiy Oepexmepi Mypasicail MeH
MeKmenmiy 03apa iC-KUMblLibl CanlacbiHoagbl NPoOIeManbl aHbIKMAOb,
neoazoemapobl HCapambliblCMAHY-2bUILIMU MYPAACA KOINEKYUANAPLIMEH
AHCYMBIC icmeyee 0atlblHOAY Kaxicemmizin Kopcemmi.

Kinmmi ceszdep: mypascaii, 6inim Oepy aneyemi, oKvlmy,
ACAPAMBLILICMAHY EBLILIMU KOLNEKYUANAD, MEKMeEN.

B. H. Anusicoea’, E. E. Kupux? H. E. Tapacosckas?,

*b. JK. baimypsuna®, I'. E. Acvinbexosa’

13435T]aBnofapCKuii IeJarornIecKnil yHUBEpCUTET UMEHH OJkeil MapryJiaH,
Pecny6immka Kazaxcran, r. [1aBmonap;

Ilkona-nuteit BINOM umenu bl. Anteincapuna,

Pecny6imka Kazaxcran, r. AcraHa

IocTtynuino B penakuuio 18.03.25.

IToctynuno ¢ ucnpasnenusmu 11.04.25.

IIpunsTo B nevars 27.06.25.

HCHOJB30OBAHHUE KYJIBTYPHO - OBPA3OBATEJIBHOI'O
IHOTEHIHUAJA MY3EEB B OBYYEHUH BUOJOI'A

Cogpemennvle Myseu U opeanuzayuu 0Opa308anus umerom obujue
dopmbl pabomul u umerom 803MONHCHOCIU OJIsL MECHO20 COMPYOHUYeCm8ad
u e3aumooeticmeus. Mcmopuko — kpaegedueckuti, 8y306cKue u
WKOTbHbIE MY3€eU UMEIOM NOAOHCUMETbHYII ONblM 8 OPeaHU3AYUU
KYIbMyPHO-00pa306amenbHOl OessmeabHOCHU U ABTAIMCA YHUKATbHLIMU
RAOWAOKaMU 0I5 peanu3ayuy 00pa308amenbHuIX NPOSPAMM, YPOKO8 U
BHEKNIACCHOU pabomul (IKCKYpCUu, 1eKyuu, 8biCMagKu, KpaeseouecKue
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NOX00bl, GbINONHEHUE HA 6a3ze My3ee8 WKOIbHBIX HAYYHBIX NPOEKMOos).
Mys3eiinoe 3KkcnoHuposare OpueHmMUpOBaAHHO HA OMPANCEHUE NPUPOOHBIX
00beKmo6 8 OMOeNbHbIX NPUPOOHBIX Ycaosusx. Hx cmpykmypa u
cooeporcariie MOOeTUPYIom eCmecmeeHHble NPOYecchl 8 IKOCUCEME, YMO
cnocobemeyem yenyOneHHOMY U3VUeHUI0 OUOT0SUNECKUX 3aKOHOMEPHOCIEL,
DOPMUPOBAHUIO HAYUHOLO MUPOBO3IPEHUSA U PAIGUINUIO NO3HABATNENLHOUL
akmusHocmu obyuarowuxcsa. Imo oaem 803MOICHOCHIU OJisk NPOBEOEHUs.
MY3€EUHBIX YPOKO8 N0 OUONIO2UU U BHEKIACCHBIX Meponpusmuil. B cmamvpe
UCNOTBL308AHBL OaHHbLE NPaKmMuiecko2o onvima 90 nedaz0206 6 6onpocax
UX KOMNEMEHMHOCIU N0 UCNOTb308AHUIO 8 YHeOHOM Npoyecce NOMEeHYuana
eCcmecmeeHHOHAYYHbIX MY3CUHbIX, HA NOHUMAHUe YYUMeraMu pou
eCmecmeeHHOHAY HBIX MY3€€6 8 YIVHIUEHUU KAUeCmEd 3HAHULL YYeHUKOG U
HA NOHUMAHUE OP2AHUAYUY B3AUMOOEUCTNEUS MEHCOY WKOLOU U MY3EeM.
Iledazozu nonoscumenbHo OYeHUBAIOM UCNOILIOBAHUE NPUPOOHBIX
00beKmos 8 06paz08amenIbHOM npoyecce 0ist POPMUPOBAHUSA NPEOMEMHBIX
SHAHUL U PA36UMUSA NOIHABAMETLHOU AKMUGHOCHU 00yyarowuxcs. Jlantvle
NPOBEOEHHBIX UCCIeO08AHULL 8bIABUNU NPOOIEMY 8 chepe 83aumoOelicmeus
My3esi U WIKOJIbl, NOKA3AAU He0OX00UMOCHb 8 NOO20MOBKe Neddzo208 K
pabome ¢ ecmecmeeHHOHAYUHBLMU MY3CUHbIMU KOLTeKYUSMU.

Knrouesvie crosa: myseil, obpazosamenvHulii ROmeHyua, obyueHue,
ecmecmeeHHOHAYUHbLe KOLNEKYUU, WKOA.
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