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ON THE EXPEDIENCY OF USING THE ONLINE SYSTEM
OF MODELLING ACTIVITIES “OPENLABYRINTH” IN TEACHING
PRACTICE-ORIENTED DISCIPLINES IN HIGHER EDUCATION
INSTITUTIONS WITH SPECIFIC LEARNING CONDITIONS

11040 AOLI/IbHOBCTI BUKOPUCTAHHSA OHJIAIH-CUCTEMMU
MO/EJIIOBAHHS JISI/IbHOCTI “OPENLABYRINTH” MiJi YAC
BUKJAJAHHA NPAKTUYHO-OPIEHTOBHUX ANCLIUMIH
B 3AKJIAJAX BULLOi OCBITU 31 CNELIUOIYHUMMU
YMOBAMU HABYAHHS

Summary. The article investigates the feasibility of using the online activity modelling system “OpenLabyrinth” in teaching
practice-oriented disciplines in higher education institutions with a specific learning environment.

In accordance with its tasks, the police has a wide range of powers, the analysis of which allows us to conclude that the
activities of the National Police are diverse and multifaceted, and therefore often unpredictable in their dynamics. In Ukraine,
the success of the National Police in fulfilling its powers is additionally affected by armed aggression and large-scale military
operations, constant shelling of civilian infrastructure, the growth of illegal arms trafficking, etc. In such circumstances, police
officers are increasingly required to act in special circumstances, including emergency (extreme) conditions, to be prepared to
perform additional special tasks, to work under great moral and physical stress and in more difficult conditions, which in turn
increases the requirements for the training of future law enforcement officers.

To solve this problem, higher education institutions with specific learning environments are increasingly using interactive
multimedia teaching technologies and e-learning technologies in the educational process. Therefore, there is currently a need
to study e-learning technologies used in the learning process by other higher education institutions both in Ukraine and in the
world. One of these e-learning technologies is the OpenLabyrinth online activity modelling system. This online system allows
users to create interactive “‘game” learning models, such as virtual patients, simulations, multi-level knowledge control systems,
mazes, models of branched processes in various subject areas and algorithms, and is currently used in the educational process
of medical higher education institutions in Ukraine and around the world. The online system of modelling activities “OpenLaby-
rinth” also meets the modern requirements of problem-based learning.

The article notes that the issue of using the online system of modelling the activities of the “OpenLabyrinth” system in the educa-
tional process of higher educational institutions with specific conditions has not been studied. A more detailed study of the online
system allowed the author to conclude that the system can be used in the educational process of higher education institutions with
specific learning conditions to teach a number of practical disciplines and, in general, to carry out problem-based learning for future
police officers by modelling operational and combat situations as close as possible to real conditions. The author also concludes that
itis advisable to use the online system to monitor the success of mastering the educational material submitted for independent study.

Key words: police training, educational process, problem-based learning, situation modelling, OpenLabyrinth, universities
with special learning conditions.
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AHOTaUifl. Y CTAaTTi OCNIGKYIOTbCS GOLIIbHICTb BUKOPUCTAHHS OH/IAVH-CUCTeMM MOgetoBaHHS gisibHocTi “OpenLabyrinth” nig
4ac BUKIAgaHHS PAKTUYHO-OPIEHTOBHMX gUCUMIIH B 3aK/10GAX BULLOI OCBITH 3i CNeLmM@idHUMMU yMOBAMM HABYAHHSAMOX/IMBOCTI.

Ha noniyito y BignoBigHOCTi i3 if 3aBgaHHAMM NOKAAGEHO LMPOKe KOO MOBHOBAXeHb AHAI3 IKNX JO3BO/ISE 3pOOUTI BUCHO-
BOK, LLO GiSNIbHICTb HauioHanbHoi noAivii HocuTb pisHobiYHMIA, 6a2aTo2paHHMIi XapakTep i TOMy YacTo He MPO2HO30BAHA y CBO-
il guHamivi. B YKpaiHi Ha ycrilHICTb BUKOHAHHS MOBHOBA)XKeHb HavuioHanbHOI NoAiLii gogaTkoBo BM/MBAIOTb 30pOiHA azpecis
Ta NOBHOMACLUTAGHI BOEHHI gii, MOCTiiiHI 06CTPinM UMBINbHOI iHPACTPYKTYPU, 3pOCTAHHS HE3AKOHHO20 0bizy 36poi, Towo. 3a
Takux obCTABMH NONILEChbKi gegani yacTilue 3000B'93aHi giiTu 0COOANBIX, B TOMY YNCII, i B HAG3BMYAHMX (EKCTPEMA/IbHMX)
yMOBax, OyTv 20TOBUMM JO BUKOHAHHSI OGATKOBMX CreLia/IbH1X 3aBgaHb, go poboTu 3 BeNNKUMMU MOPAIbHUMM i i3NyHMMM
HABAHTWKEHHAMM i B OifIbLL CKIAGHMX YMOBAX, LLO Y CBOIO Yepay MigBuLLYye BUMO2M gO Niga0TOBKM MOy THIX IPABOOXOPOHLB.

[1191 BUPILLeHHS Lib020 3ABgAHHS 3aK1agu BULLOI OCBITH 3i CneLmn@iyHNMmM yMOBAMM HABYAHHS gegasi 4acTille 3acTOCOBYIOTb
[HTePAKTUBHI My/IbTUMEQiViHi TEXHO/IORiM HABYAHHSA TA TeXHO/IORIl e/1eKTPOHHO20 HABYAHHS B OCBITHbOMY fipoueci. Tomy Hapasi
icHye HeobXigHICTb BUBYEHHS TEXHO/I02ii eleKTPOHHO20 HaBYAHHS, SIKi BUKOPUCTOBYIOTbCS B MPOLIECI HABYAHHS iHLIMMM 3aKAA-
gamu BULLOI OCBITU AK YKPaiHu, TAK i CBITy 3a2a/10M. OGHIEI0 3 TAKMX TEXHOJI0RIN e/IeKTPOHHO20 HABYAHHS € OH/IANH-CMCTeMd
MOgentoBaHHA gisiibHocTi “OpenLabyrinth”. 3a3HayeHa oHAaAMH-CUCTEMA go3BOJISIE KOPUCTYBAYAM CTBOPIOBATY iHTEPAKTMBHI
“iepoBi” HaB4anbHi Mogeni, Taki Ik BipTyanbHi NALiEHTH, cumynavii, 6aeaTopiBHeBi CMCTeMU KOHTPOIO 3HAHb, 1abipUHTH, MOge-
Nl po32a1y>keHuX MpoLieciB y Pi3HNX npegmeTHux 061acTax Ta af20pUTMM Ta HAPA3i BUKOPUCTOBYETHCS B OCBITHbOMY MpOLieci
Megu4HMX 3aK1agiB BULLOI OCBITU YKpQiHu Ta CBITY. TAKOX OHAGHH-CUCTEMA MOGeNtoBaHHs gisinbHocTi “OpenLabyrinth” Bigno-
Bigae Cy4yacHUM BUMO2aM npo0b1eMHO-0pieHTOBHO20 HABYAHHS.

B cTatTi 3a3HAYAETHCA, WO NUTAHHS BUKOPUCTAHHS OH/IAMH-CUCTEMM MOGetoBaHHs gisnbHocTi “OpenLabyrinth’cuctemu
B OCBITHbOMY MpOLieCi 3aKk/1agiB BULLOI OCBITY 3i creLmu@iyHumMm yMoBamm He gocaigxKyBanncs. binbL getanbHe 03HANROMIEHHS
3 OH/IQH-CMCTEMOIO §O3BO/INI0 ABTOPOBI 3pOOMTH BUCHOBKM, LLO CUCTEMY MOXJ/IMBO BUKOPUCTATM B OCBITHbOMY MPOLieCi 3a-
K/1agiB BULLOI OCBITU 3i CNELMPIYHNMM YMOBAMM HABYAHHS G BAKIAGAHHS HU3KM MPAKTUYHUX gUCLMIIH | B3a2ani npoBOgnTH
npob/1eMHO-0piEHTOBAHEe HABYAHHS MAyOyTHIX MOMLENCbKMX LLISIXOM MOGe/IOBAHHS MAKCMMUA/IbHO HaOMKeHMX o peasibHNX
YMOB CUTYaLili 0rnepaTnBHO-CYKO0BOI Ta c/1yx00B0-00/0BOI. TAKOX aBTOP poOUTL BUCHOBKM, L0 OHAAM CUCTeMY GOLiIbHO
BMKOPUCTOBYBATU §/11 KOHTPOJIIO YCTILUHOCTI 30CBOEHHS HABYA/IbHOR0 MATEPAy, AKMI BUHECEHO HA CAMOCTIViHE OnpaLiiOBAHHS.

KnoyoBi cnosa: nig2oToBka noniLeiicbko20, OCBITHIM npoLec, Npob/eMHO-OpiEHTOBAHe HABYAHHS, MOGe/NlOBAHHS CUTya-
uii, OpenLabyrinth, 3aknagu BuLLOI OCBITY 3i creuU@iYHUMM yMOBAMM HABYAHHSI.

Problem statement. Article 3 of the Basic Law
of our country states that a person, his life and
health, honour and dignity, inviolability and security
are recognised in Ukraine as the highest social value.
Human rights and freedoms and their guarantees
determine the content and direction of state activity,
and the state is accountable to the individual for its
activities. The affirmation and guarantee of human
rights and freedoms shall be the primary duty of
the State [1]. In order to implement these constitu-
tional provisions, Ukraine creates and operates state
bodies whose main purpose is to protect the rights
and interests of individuals. The National Police of
Ukraine is one of these state bodies.

According to Art. 1 of the Law of Ukraine
“On the National Police”, the National Police of
Ukraine (Police) is a central executive body serv-
ing the public by ensuring the protection of human
rights and freedoms, combating crime, and maintain-
ing public safety and order. According to Article 2
of the Law of Ukraine “On the National Police”, the
main tasks of the Police are to provide police ser-
vices in the following areas: to ensure public safety
and order; to protect human rights and freedoms, as
well as the interests of society and the State; to com-
bat crime; to provide, within the limits established
by law, services to assist persons who need such as-
sistance for personal, economic, social or emergency
reasons [2]. In addition, the police have a wide range

of powers according to their tasks, the analysis of
which allows us to conclude that the activities of the
National Police are diverse and multifaceted, and
therefore often unpredictable in their dynamics. The
conditions for the effective performance of policing
tasks are becoming more and more complicated not
only in Ukraine, but also in all regions of the world.
In Ukraine, the successful exercise of the powers
of the national police is additionally hampered by
armed aggression and large-scale military opera-
tions, constant shelling of civilian infrastructure,
increased illegal arms trafficking, the commission of
bold, pre-planned criminal offences, the commission
of latent criminal offences, a high level of political
radicalisation of certain segments of the population,
and so on. In such circumstances, police officers are
increasingly required to act in special circumstanc-
es, including emergency (extreme) conditions, to be
prepared to perform additional special tasks, to work
under great moral and physical stress and in more
difficult conditions.

In this respect, the requirements for the level of
professional training of law enforcement officers
are increasing. During the training the police offi-
cers should develop skills of personal safety, cover-
ing a partner, tactically correct actions in atypical
and extreme situations, under conditions of high
physical and mental stress, etc. This is facilitated
by the use of multimedia learning technologies and

17



// ApmiHicTpaTuBHe npaBo i npouec; ¢iHaHCcoBe NpaBo;
iHdpopmauinHe npaso //

// MiskHapofiHUi1 HayKOBUM XXypHan «IHTepHayka».
Cepisa: «lOpuanuHi Hayku» // N2 9 (67), 2023

e-learning in the educational process. These tasks
are facilitated by the use of interactive multimedia
learning technologies and e-learning technologies in
the educational process, and therefore there is a need
to find and study e-learning resources that can be
used for proper and up-to-date police training. One
of these resources is the OpenLabyrinth online ac-
tivity modelling system.

The state of the problem. Some issues of e-learn-
ing have been studied by N.Balyk, K.Buhaichuk,
O. Buinitska, S.Volkova, O.Vovk, V.Levchuk,
V.Lukin, L.Oleksienko, S.Semerikov, O.Trubitsyna,
0O.Chornous, T.Sharova and others. M. Avramenko,
L.Zhuravleva, Y.Kolesnyk, N.Lopina, S. Morguntso-
va, S.Sazhyn, I. Yurchenko and others have studied
the use of the on-line system of activity modelling
“OpenLabyrinth” in the educational process. How-
ever, their works concerned the implementation
of the on-line system of activity modelling “Open-
Labyrinth” in the educational process of medical
universities. None of them dealt with the issue of
implementation of the on-line system of modelling
activities “OpenLabyrinth” in the educational process
of higher educational establishments with specific
learning conditions, which train police officers.

Purpose of the study. In view of the above, the
purpose of our work is to study the possibilities
of using the online system of modelling activities
“OpenLabyrinth” in the process of training police of-
ficers at higher education institutions with specific
learning conditions, to identify the disciplines where
the use of this system will be most appropriate.

Summary of the main material. OpenLabyrinth
is an open-source online activity modelling system
that allows users to create interactive “game” learn-
ing models such as virtual patients, simulations,
multi-level knowledge control systems, mazes, mod-
els of branched processes in various domains, and
algorithms. It is designed to be adaptive and easy
to use, while retaining many game-like features.
OpenLabyrinth is distributed under the terms of the
Academic Free Licence (AFL) version 3.0 [3].

The original OpenLabyrinth online activity model-
ling system was developed by the Learning Technolo-
gies Department of the College of Medicine and Vet-
erinary Medicine at the University of Edinburgh [3].

“A “labyrinth” is the main organisational unit of
the OpenLabyrinth online activity modelling system.
Each labyrinth has a number of global properties,
such as type (scenario, maze, algorithm, etc.), author
information, timer, visual appearance (skins), secu-
rity, score, etc. Each maze has a number of related
pages or nodes within it.

Labyrinth nodes are units of information presen-
tation to the user, usually web pages, around which
all other components of the labyrinth are organised.
A labyrinth is usually made up of many intercon-
nected nodes.
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Each node can be filled with different educational
information presented in different formats: text,
audio-visual, video-visual, graphic, interactive, etc.

Each node in the maze has its own unique iden-
tifier (node ID) and a number of other properties
such as name, text content, type and a number of
rules and functions. Rules and functions determine
what is shown to the user in each particular node,
depending on the current properties of the node and
what the user has previously done.

The nodes of the maze are connected by a series
of links, expressed by pairs of node identifiers with
some additional properties such as order, icons and
alternative text. The links are unidirectional; a sec-
ond link with independent properties is required for
feedback. The transition from one node to the next
is made by activating a link. In linear maze models
there is only one transition, whereas in branched
models there are an infinite number of transitions.

By activating the link, you can simulate a stu-
dent’s decision making based on data previously
entered into the system. Options for possible deci-
sions and links to go to are placed on each page of
the labyrinth node.

The online activity modelling system “OpenLab-
yrinth” is a multitasking system and therefore has
the ability to run a lesson both by one student and
by a group. To do this, a student or a group of stu-
dents is registered in the system and given access
to a specific course. When logging in to the system,
the student enters the text key given to him or her,
which serves as the basis for taking a particular
course. In addition, the multitasking capabilities
of the OpenLabyrinth online activity modelling sys-
tem allow virtual patients to be created by a group
of labyrinth designers. The created labyrinths are
stored in the repository on the OpenLabyrinth online
activity modelling system server and can be further
edited, modified or copied (both the whole labyrinth
and its parts).

Currently, the OpenLabyrinth online system is
being used by Zaporizhzhia State Medical Universi-
ty, Bukovinian State Medical University, Kharkiv
National Medical University and others. In particu-
lar, Zaporizhzhia State Medical University created
17 virtual patients based on cases for the first and
second years of the programme using the OpenLaby-
rinth online modelling system. Teaching was carried
out in relatively small academic groups of 8 3rd year
medical students [4].

C.Sazhyn points out that modelling clinical situa-
tions (cases) with virtual patients simulates different
options for further actions — right and wrong, and
the outcome of a clinical case is the patient’s recov-
ery or death. By creating a database of branched
processes, the author is able to simulate both correct
and incorrect actions of a doctor during the exam-
ination, diagnosis and treatment tactics of a patient.
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After an incorrect choice, the system switches to
a model of the patient’s physical condition and shows
the gradual progression of events leading to the
failure of individual organs, systems or the death of
the patient. Mistakes made by students during the
case are carefully analysed and discussed with the
tutor. This helps to prevent similar errors in real
medical practice in the future. In addition, error-
based learning makes it impossible for students to
work with real patients [5].

Virtual patient technology offers students
a unique opportunity to study the dynamics of the
diagnostic process, to influence the tactics of the
treatment process and to evaluate its effectiveness
after certain interventions. The undoubted advantag-
es of such technologies include stimulation of inter-
est in self-study, visibility, ability to treat and see
the results of treatment, ensuring patients’ rights,
safety for students and teachers, etc. The widespread
use of virtual technologies, simulations and distance
learning is an integral part of medical education in
the world’s leading universities [6].

Thus, we can conclude that the use of the online
system of activity modelling “OpenLabyrinth” is an
effective means of training future doctors, meets
the modern requirements of problem-based learning
and creates sufficient opportunities for mobility of
teachers and students.

Regarding the use of the system in police train-
ing, after getting acquainted with the external inter-
face of the OpenLabyrinth online simulation system,
virtual patients and freely available scenarios, we
can conclude that it can be used in the educational
process of higher education institutions with spe-
cific learning conditions. Thus, the OpenLabyrinth
online activity modelling system can be used to teach
a number of practical disciplines, such as tactical
and specialised training, firearms and tactical train-
ing, tactical training, tactical medicine, personal
security of the police, actions of the National Police
in emergency situations, organisation and conduct of
special operations of the National Police, and others.
To do this, it is necessary to create scenarios that
meet the objectives of the discipline, including solv-
ing complex specialised tasks and practical problems
in the field of law enforcement.

For example, the use of the OpenLabyrinth on-
line system for modelling activities in the form
of a linear “labyrinth” in tactical and specialised
training courses will allow students to learn typical
algorithms for responding to various situations of
operational and combat activities. Building a “laby-
rinth” on the basis of a non-linear, branched model
allows to include several options for decisions or
behaviour of a police officer in a given situation,
some of which will be quite correct, some of which
will be acceptable in a given situation, and the rest
of which will be wrong or unacceptable under any

circumstances. For example, after making a cor-
rect/incorrect decision or selecting an option for
acceptable/unacceptable behaviour, the system moves
to a maze node that reflects the escalation of the
situation depending on the choice made. Further
selection of an action option will either resolve the
situation or lead the police officer to a ‘dead end’.
Given that the construction of a “labyrinth” based
on a non-linear, branched model involves two or
more options for action or decision, we can model
any situation as close as possible to real situations
of operational and combat activities of a police offi-
cer. It is also worth noting that for proper training
of police officers it would be advisable to construct
“mazes” based on real situations that police officers
face “on the street”.

Also, when using the online activity modelling
system “OpenLabyrinth”, instead of the term “virtu-
al patients”, it would be more appropriate to use the
terms “virtual applicant”, “virtual victim”, “virtual
witness or eyewitness”, “virtual perpetrator”, etc.
(depending on the situation that the teacher-designer
is going to simulate).

In conclusion, we can say that the online activ-
ity modelling system “OpenLabyrinth” can be used
to monitor and evaluate the independent work of
a university student. It is known that in the study
of a certain discipline a significant number of ped-
agogical topics or questions on pedagogical topics
are submitted for independent study by a student
of higher education, the control over the success of
which is usually carried out by means of test tasks.
The use of the online system of modelling activities
“OpenLabyrinth” as a means of assessing indepen-
dent work allows us to perform a dual function —
to promote the study of the material submitted for
independent study (teaching function) and to assess
the process of studying the material submitted for
independent study (control function).

Also, online systems of modelling activities
“OpenLabyrinth” can be used to conduct the theo-
retical part of the final or intermediate control of
knowledge of a higher education student.

Conclusions. The on-line system of modelling ac-
tivities “OpenLabyrinth” can be used in the educa-
tional process of higher educational institutions with
specific learning conditions, in teaching practice-
oriented disciplines, such as: tactical and special
training, tactical training, tactical medicine, ac-
tions of the National Police in emergency situations,
organisation and conduct of special operations of
the National Police, etc. It allows to create linear,
non-linear and branched “labyrinths”, which in turn
allow to simulate any situation as close as possible to
the real situations of operational and combat activi-
ties of a police officer. The use of the OpenLabyrinth
online activity modelling system in the educational
process of higher education institutions with specific
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learning conditions enables problem-based learning
for future police officers. It can also be used to
monitor and evaluate the independent work of uni-
versity students.

The OpenLabyrinth online simulation system al-
lows you to study on any electronic device, at any

time, from any location, and generally provides
almost the same theoretical training as classroom
training. At the same time, the system is not a sub-
stitute for practical training, so its use should be
combined with practical training on specialised
training grounds or in classrooms.
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