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Annotation. This study aimed to compare the effectiveness of simulation-based versus lecture-based education in improving
immediate knowledge acquisition and long-term retention among medical students. Forty second-year medical students were
randomly assigned to two groups: Group A (simulation) and Group B (lecture). Both groups were taught the same four topics,
and students completed a pre-test, post-test, and a delayed post-test five weeks later to assess immediate knowledge gain and
retention. Both groups showed significant improvement from pre-test to post-test (p < 0.001), with no significant difference

in immediate knowledge acquisition (p = 0.24). However, Group A demonstrated significantly better long-term retention

(p =0.02), particularly in topics like hyperkalemia and STEMI. While both educational methods were effective in the short term,
simulation-based education led to superior long-term retention, especially for clinical decision-making topics. The results suggest
that incorporating simulation into education may enhance students’ preparedness for clinical practice. Further studies are
recommended to refine the balance between these educational approaches.
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AHHoTaumsa. Llenbto gaHHoOro nccnefoBaHuaA 6bi10 cpaBHeHMe 3PGEKTUBHOCTU 0OYHEHNA, OCHOBAHHOIO HA JIEKLMAX U Ha CUMY-
NALMK, ANA YAYHLEHWA KPAaTKOCPOYHOrO NPUobpeTeHna 3HaHWIM U UX JOTOCPOYHONO COXPAHEHUA CPeam CTYAEHTOB-MeNKOB.
40 cTyAeHTOB-MeauMKOB 2-ro Kypca bblnn cayydaiiHbiM 06pasom pacnpegeneHbl Ha ABe rpynnbl: rpynna A (cumynsauums) u rpynna
b (nekuwma). Obe rpynnbl U3y4anu OfHU U Te e YeTbipe TeMbI, @ CTYAEHTbI NPOLUAN NPeABaPUTE/bHbIN TECT, NOCTTECT U OTCPO-
YeHHbI NOCTTECT Yepes NATb HeAeslb, YTOObI OLEeHUTb HEMeAIeHHOE MoJTlyYeHNe u coxpaHeHune 3HaHui. O6e rpynnbl npoge-
MOHCTPUPOBA/IM 3HAUYUTENIbHOE Y/yYLIEHWE PE3yIbTaTOB OT NPEABaPUTEIbHOIO K Nocieaytoemy TectuposaHuio (p < 0,001),
NPV 3TOM CYLLEeCTBEHHOM pasHULbl B HEMOCPEeACTBEHHOM NPUObpeTeHMM 3HaHUI He b6bino (p = 0,24). Tem He meHee rpynna

A NpoAEeMOHCTPMPOBaNa 3HAUYUTE/IbHO NyyLlee 3aNoMUHaHWe 3HaHUI B AONTOCPOYHOI nepcnekTuse (p = 0,02), ocobeHHO no
TaKUM TeMaM, KaK runepkannemms u STEMI. Xots o6a metosa 06yyeHuUs 6b11m 3GHEKTUBHBIMU B KPATKOCPOUHOW NMEPCMEKTU-
Be, obyyeHne Ha OCHOBE CUMY/ALMM NMPUBEO K NyylleMy 3anOMUHAHWIO 3HAHUI B O/IFOCPOYHOWN NepcrneKkTMBe, 0CO6EeHHO No
TeMaM, CBA3AHHbIM C MPUHATUEM KANHUYECKUX pelueHni. [onyyeHHble pe3y/ibTaTbl MO3BONAIOT NPEANOI0XKNUTb, YTO BKAOYEHUE
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cumynaumm B npouecc O6y"IeHMﬂ MOXET NOBbICUTb TOTOBHOCTb CTYAEHTOB K KAUHUYECKOM npakTuke. PekomeHaytoTtca ,a,aanei/'l-
wune nccnegosaHuAa onAa yTouyHeHuaA 6anaHca mexay asTumu 06pa3OBaTEI'IbeIMVI noaxoaammu.
Kniouesble cnoBa: CUMYyNAUNOHHOE o6yl4eHme, NIeKUMOoHHOoe O6y‘~|eHMe, COXpaHeHne 3HaHMﬁ, CTyAEeHTbI-MeaAUKU, MPUHATUNE KNU-

HUYECKUX peLleHUi, MeToAbl MeAULIMHCKOTO 06pa3oBaHus.

KoHAUKT nHTEepecos. ABTOpbI 3asABAAIOT 06 OTCYTCTBUU KOHGIMKTA MHTEPECOB.

Ana uutupoBaumsa: Ubparumos X. U., Axmegos A. A., ApmyxammegoBsa H. A., PaslwaHosa M. C. CpaBHeHME CUMYNALUOHHOIO

U NIEKUMOHHOTO METOA0B 06y4YeHNs: NpruobpeTeHne 3HaHWI 1 UX AOIFTOCPOYHOE COXPAHEHWeE Y CTYAEHTOB-MeaunKoB // BupTtyans-
Hble TexHoMornN B MeanumHe. 2024. T. 1, Ne 4. DOI: 10.46594/2687-0037_2024_4 1987

HayuyHas cneumanbHocTb: 3.2.3. O6LecTBEHHOE 340P0BbE M OpraHM3aLmaA 340aBOOXPAHEHMA, COLMONOMMA U UCTOPUA MeAMULUHbI

lMocmynuna e pedakyuro 04 dekabpsa 2024 a.
Mocmynuna nocne peyeH3uposaHus 20 0ekabpsa 2024 a.
MpuHama Kk nybaukayuu 20 0ekabps 2024 2.

* MaTepuan npeacTaBAeH B peAaKLMI0 Ha aHT/IMIACKOM A3blKe. My6MKyeTca B OpUrMHANE U B NEPEBOAE Ha PYCCKUI A3bIK.

Introduction

Traditional methods of medical education have long relied
on didactic lectures and textbook learning. However, with
the rapid advancements in technology, there has been
a significant shift towards the integration of simulation-
based learning in medical training. Simulation, encom-
passing a range of modalities from standardized patients
to high-fidelity patient simulators, offers an immersive
learning experience that enhances students’ ability to ap-
ply theoretical knowledge in practical settings. The ability
to recreate real-life scenarios in a controlled environment
presents an opportunity for learners to engage in active
learning without the risks associated with real patient
care [3;9; 13; 16].

The use of simulation in medical education has grown
exponentially, driven by its potential to improve both im-
mediate knowledge acquisition and long-term retention.
Research has shown that simulation not only enhances
the development of explicit memory, crucial for recalling
facts, but also facilitates implicit learning, where students
develop skills and decision-making capabilities by repeat-
edly practicing clinical scenarios. These advantages are
particularly valuable in education, where students are
in the early stages of applying their knowledge to clinical
practice [1; 3; 12; 15].

Despite the widespread adoption of simulation, there re-
mains a need for rigorous evaluation of its efficacy com-
pared to traditional lecture-based methods. The majority
of studies have focused on clinical skills training for medi-
cal residents, with fewer investigations exploring the im-
pact of simulation in the preclinical setting. Furthermore,
existing research has primarily examined short-term
knowledge gains, with limited emphasis on long-term
retention, which is crucial for ensuring that foundational
concepts are carried forward into clinical practice [4; 6;
10; 14].

The current study aims to address this gap by compar-
ing the effectiveness of simulation-based education with
traditional lecture-based methods in teaching key clinical
topics. By adopting a randomized controlled design, we

BeepeHue

TpagMuUMOHHbIE MeToAbl MeAULMHCKOro obpa3oBaHuA
[ONroe BpemA OCHOBbLIBANMCH Ha AUAAKTUYECKUX JNieK-
UMAX U U3y4eHUn yyebHukoB. OgHaKo ¢ BbICTpbIM pas-
BUTMEM TEXHONOIMIA npounsoLwen 3HauYUTeNbHbIA CABUT
B CTOPOHY WHTErpauuMm CUMYAALMOHHOIMO 0byyeHus
B MeAMUMHCKYIO MoArotoBky. CMmynaumaA, BKAOYaOLWAnA
B ceba uenbiit psag metogosB OT CTaHAAPTU3MPOBAHHbIX
NauMeHTOB A0 BbICOKOTOYHbLIX CUMYNATOPOB NALMEHTOB,
obecneynBaeT NorpyeHune B npouecc obyyeHuns, 4To no-
BbILLAET CNOCOBHOCTb CTYAEHTOB NPUMEHATb TeopeTnye-
CKME 3HaHMA B NPAKTUYECKUX YCNOBUAX. BO3IMOXKHOCTb
BOCCO3/aHMA pPeasibHbIX CLLEHAPUEB B KOHTPONMPYEMON
cpefe faeT yvyalMmcAa BO3MOXKHOCTb aKTUMBHO Y4MTbCA
6€e3 pUCKOB, CBA3AHHbIX C YXOA40M 33 PeasibHbIMU NauneH-
Tamu [3; 9; 13; 16].

Mcnonb3oBaHue CUMMynaUMM B MeguuMHcKom obpasoBa-
HWW pacTeT B reOMETPUYECKOM Nporpeccum, 4to obycnos-
/IeHO ee MOTEHUMAaNOM Kak ANfA yaydlleHua Henocpea-
CTBEHHOTO YCBOEHWA 3HAHWI, TaK U AN UX AONTOCPOYHOTO
3aKpensieHns. MiccnegoBaHua MoOKasaaum, YTo CUMynauma
He TO/IbKO CnocobCTBYeT PasBUTUIO SKCAMUMUTHON nama-
TW, HeobxoauMMoOWN ANA 3anomMMHaHUA $aKToB, HO U 06-
Neryaet MMNAMUMUTHoe obyyeHune, Koraa CTyAeHTbl pas-
BMBaIOT HaBblKM M CNOCOBHOCTb MPUHMMATb peLleHus,
MHOrOKpaTHO OTpabaTbhiBas KAMHUYECKMUE CLeHapuK. ITU
npenmyllectsa ocobeHHO LeHHbl B 0bpasoBaHuu, rae
CTYAEHTbI HaXOAATCA Ha PaHHUX CTaAuaX MpUMeEHeHuA
CBOWX 3HAHWW B KIMHWYECKOW npakTuke [1; 3; 12; 15].

HecMoTpsa Ha LWKMPOKOE pacnpocTpaHeHWe CUMYNALMM,
Mo-npexHeMy CyL,ecTByeT HeobXxoAMMOCTb B TLATE/b-
HOM oueHKe ee 3QPEKTUBHOCTU, MO CPABHEHUIO C Tpa-
ANUMOHHBIMU NNEKUMOHHBIMU MeToAamMMU. BoNbWMHCTBO
nccnefoBaHUM NOCBALLEHO OBYYEHMIO KIMHUYECKUM Ha-
BblKam OpAMHATOPOB U NULWLDb HEMHOIMe U3y4yakroT BAUA-
HWEe CUMYNALMU B LOKAMHUYECKMX YcnoBUaX. Kpome Toro,
CyLLEeCTBYHOLLME UCCNESOBAHUA B OCHOBHOM 3aK/IH04aINCh
B U3y4YEeHUNUN KPATKOCPOUHbIX ,CI,OCTVI)KEHVII‘/‘I B 3HaHUAX, rae
Maso BHUMAHWA YAENANOCb AONTOCPOYHOMY COXpaHe-
HWUIO 3HAHWUI, YTO UMeeT peLuatolee 3Ha4YeHne ans obe-
CcneyeHUss nepeHoca OCHOBOMO/AratoWMX KOHLEeNuui
B KIMHMYECKYIO NPaKTUKY [4; 6; 10; 14].

HacToslee nccnefoBaHWe HanpaBNeHO HA yCTpaHeHWe
aToro npobena nytem cpaBHeHUA 3GGEKTUBHOCTU CUMY-
NAUMOHHOIO 0by4YeHUa € TPASULMOHHBIMWU NEKLMOHHbI-
MW MeToAaMM B NPENOAABAHUN KOUYEBbIX KIAMHUYECKUX
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assess both immediate knowledge acquisition and long-
term retention across a range of subjects. The findings
from this study have the potential to inform future cur-
riculum design and optimize the learning strategies em-
ployed in medical education.

Materials and Methods

Population and Setting

Forty second-year medical students enrolled in the
Cardiovascular, Renal, and Respiratory Medicine Il course
at our institution were invited to participate in this ran-
domized, controlled study on a voluntary, extracurricular
basis. Recruitment was conducted via an electronic mail-
ing list. The Samarkand State Medical University approved
the study, and all students provided informed consent be-
fore participation.

Study Design

Students were randomized into two groups of 20 partici-
pants each. Group A received simulation-based educa-
tion, while Group B received lecture-based education.
Both groups were taught four topics: hyperkalemia, ST-
elevation myocardial infarction (STEMI), atrioventricu-
lar nodal reentry tachycardia (AVNRT), and Torsades de
Pointes.

Each group attended two 45-minute sessions for each
topic, spread over four weeks. Group A’s sessions in-
volved high-fidelity patient simulation, while Group B par-
ticipated in traditional lecture sessions. Both groups were
taught identical learning objectives, and each session was
designed to cover four key teaching points. The same in-
structors taught all sessions to minimize inter-instructor
variability.

Simulator Sessions

The high-fidelity patient simulation used was a Medical
Education mannequin, capable of simulating a wide range
of clinical scenarios, physiological responses, and exami-
nation findings. Each simulation session began with a case
scenario, during which students performed physical exam-
ination maneuvers and made clinical decisions, including
ordering diagnostic tests and administering treatments.
Faculty members provided real-time feedback and facili-
tated a 10-minute debriefing session after each scenario
to emphasize key learning points.

Lecture Sessions

In the lecture-based group, students received traditional
didactic instruction with outlines and diagrams presented
on a whiteboard. Each lecture session lasted 45 minutes,
during which instructors focused on the same four teach-
ing points covered in the simulation group. Students were

Tem. MpUMeHAn PaHAO0MU3NPOBAHHbINA KOHTPOAUPYEMbI
AM3aliH, Mbl OLEHMBAeM KaK Hemez/ieHHoe npuobpeTe-
HWMe 3HaHWI, TaK U UX SONTOCPOYHOE COXPaHEHMeE Mo Le-
Nomy pagy npeameTos. PesynbraTbl 3TOr0 UCCNEL0BaHUA
MOTYT CTaTb OCHOBOW A/1A pa3paboTku byayLumx y4ebHbix
NpPorpamm v ONTUMM3ALMKM CTPATErMIN 0BYYEHUA, UCMOb-
3yeMbIX B MeAULMHCKOM 0bpa3oBaHmy.

Marepuanbl u metogbl

Koropra u ycnosus

40 cTyneHTOB-MeAMKOB 2-r0 Kypca, NpoxogAawmx obyye-
HuWe no Kypcy «CepaeyHo-cocyamncTas, NoYeyHas n pecnu-
paTopHas meauumHa ll» B Hawem yyebHOM 3aBeaeHMUM,
6bln npurnawleHbl NPUHATb y4acTne B 3STOM PaHAOMU3U-
POBaHHOM KOHTPO/IMPYEMOM WMCCAELOBAaHUM Ha A06po-
BOJIbHOW, BHEKACCHOWM ocHoBe. Habop y4acTHUKOB npo-
BOAMANCA Yepes 3NeKTPOHHYI paccbiiky. NccnegosaHue
6bin10 0p06peHo CamapKaHACKUM  rOCyAapCTBEHHbLIM
MeANLUMHCKUM YHUBEPCUTETOM, U BCE CTYAEHTbI AaNN UH-
bopMmmpoBaHHOe cornacue nepeg, yyactmem.

[u3aiiH uccnepgoBsaHun

CTyfeHTbl 6bI1M paHAOMM3MPOBaHbI Ha ABe rpynmnbl No
20 yenosek B Kaxaoun. Mpynna A nosnydana cCMMyAALMOH-
Hoe oby4yeHue, a rpynna b — nexkumoHHoe. O6e rpynnbl
M3y4Yanu YeTbipe TEMbI: TMNepKannemms, MHGAPKT MUO-
Kapaa c nogbemom cermeHTa ST (STEMI), aTpnoBeHTpU-
KyNsipHan y310Ban peeHTpu-Taxmkapgma (AVNRT) u xkeny-
[,04YKOBAA TaxMKapans.

Kaxkgana rpynna nocewana no A8a 45-MUHYTHbIX 3aHATUA
MO Ka)k4Ooi Teme B TeYeHWe YeTblpex Hedeslb. 3aHATUSA
B rpynne A BK/tOYanM B cebs CUMyNALMIO NaLMEHTa C Bbl-
COKOW CTeneHblo AOCTOBEPHOCTU, B TO BPeMs KaK rpyn-
na B yuacTBoBasia B TPAAWLMOHHBIX NEKLMOHHbIX 3aHA-
™max. O6beum rpynnam 6blaM NoCTaBAeHbl OAMHAKOBblE
yyebHble 3a4auu, U Kaxaoe 3aHATME BblNo MOCTPOEHOo
TakMM 06pa3om, YTOBbl OXBATUTL YETLIPE KAHOUYEBbIX MO-
MeHTa 06ydyeHus. OgHU 1 Te e npenogasaTenu nposo-
AWMU BCe 3aHATUA, YTOBbI CBECTU K MUHUMYMY MeXKNnpe-
NoAaBaTe/IbCKyto BapUaTUBHOCTb.

Ceccum Ha cumynaTope

B KauyecTBe CMMynATOpa MalLMeHTa MCMoib30BaACA Ma-
HeKeH Ana MeAWUMHCKOro obpasoBaHWA, CnocobHbI
MMUTMPOBATDL LUMPOKMUI CNEKTP KNMHUYECKUX CLEeHapUeB,
dur3nonorMyecknx peakumii n pesynbratos obcnenosa-
HMA. Kaxkaplil ceaHe CMMyNALMN HAUMHANCA CO CLeHapus
CNy4an, B XoAe KOTOPOro CTyAEHTb! BbINONHANM MaHeBPbI
dun3myeckoro obcnefoBaHMA U NPUHUMAAN KIUHUYECKUE
pelleHuns, B TOM YMC/e Ha3Hayau AMarHOCTUYecKue Te-
CTbl W Ha3Hayvanu nedyenue. lMNpenopasatenu obecneyn-
Ba/IM O0BPaTHYIO CBA3b B PEXMME peasibHOro BpeMeHwu
n nposoguau 10-muHyTHOE MoABeAeHWe UTOroB nocne
KaXK[0ro cueHapwvsa, 4Tobbl NoAYepPKHYTb K/toveBble MO-
MeHTbl 06yyeHumsn.

JleKuMoHHbIe 3aHATUA

B rpynne ¢ NeKUMOHHbIMU 3aHATUAMU CTYyAEHTbl NOoAny-
Yanu TPaAMLUMOHHbIE AMAAKTUYECKME 3HAHMA, NpeacTaB-
NleHHble Ha [0CKe B BUAE KOHCMEKToB M cxem. Kaxkpgoe
NeKUNOHHOoe 3aHATUE AANA0Cb 45 MUHYT, B TeYeHue Ko-
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encouraged to ask questions and engage with the mate-
rial during the sessions.

Assessment

A set of 10 multiple-choice questions was developed for
each of the four topics. Each question addressed one of
the pre-determined key teaching points. These questions
were randomized and used for both a pre-test and a post-
test to assess immediate knowledge gain, as well as a de-
layed post-test administered five weeks after the sessions
to assess long-term knowledge retention.

The pre-test was administered before the start of the edu-
cational sessions, and the post-test was given immediately
after the sessions concluded. Both the pre- and post-tests
were conducted in a closed-book, proctored setting. The
delayed post-test was administered online, and students
were incentivized with a small gift for completing it. All
tests were scored anonymously, and students’ identities
were protected throughout the process.

Data Analysis

Test scores were collected and analyzed to assess the
improvement in knowledge between the pre-test, post-
test, and delayed post-test for both groups. The aver-
age percentage of correct responses was calculated for
each group. Statistical analysis was conducted using the
two-tailed Student’s t-test, with a p-value of less than
0.05 considered significant. The comparison focused on
evaluating differences in immediate knowledge gain and
long-term retention between the two educational mo-
dalities.

Results

A total of 40 second-year medical students were enrolled
in the study, with 20 students assigned to each group. All
students completed the pre-test and post-test assess-
ments. However, three students from Group A and two
from Group B were lost to follow-up and did not complete
the delayed post-test. These students were included in
the pre- and post-test analyses but excluded from the de-
layed post-test analysis.

Both groups showed significant improvement in their
scores from the pre-test to the post-test. Group A (simu-
lation-based education) had an average pre-test score of
42.5% * 15.3%, which increased to 78.5% * 12.4% on the
post-test (p < 0.001). Group B (lecture-based education)
had an average pre-test score of 40.8% + 14.7%, which
increased to 74.2% + 13.1% on the post-test (p < 0.001).
There was no significant difference between the two
groups in terms of post-test improvement (p = 0.24).

TOpbIX MPenoaBaTenun yaenanm BHUMaHUE TEM Ke 4ye-
Tbipem y4ebHbIM MOMEHTaM, KOTOPble PAaCcCMaTPMBAINCh
B rpynne cumynaumm. CTyaeHToB NOOLLPAAN 3343BaTb BO-
npocbl U paboTaTb C MaTepUasioM BO BPeMsA 3aHATUI.

OueHka

Onsa Kaxpolh 13 yeTbipex Tem 6bin paspabotaH Habop
13 10 BONPOCOB C HECKO/NIbKMMW BapuMaHTaMu OTBETOB.
Kakablit BONpOC Kacasica oAHOro M3 3apaHee onpege-
JIEHHbIX KNHOYEBbIX MOMEHTOB 0bOyyeHusa. ITU BOMpo-
Cbl BbIIV PAHAOMM3UPOBAHbI U MCMONAb30BaHbI Kak A/A
npeABapuUTeNbHOro, Tak U A/ NOCNeayloLero TecTu-
poBaHMA, 4YTODObl OULEHUTb HeMeaNleHHOoe MoJsyYeHne
3HaHWM, a TaK}Ke ANA OTCPOYEHHOro nocieaytoLLero Te-
CTUPOBAHMA, KOTOPOE NPOBOAUIOCH Yepes NATb Hegenb
nocne 3aHATUM, YTOObl OLEHUTb A0/ITOCPOYHOE COXpaHe-
HUe 3HaHWN.

MpeaBapuTenbHbIN TECT MTPOBOAMACA A0 HayaNa y4ebHbIX
3aHATMI, @ NOCTTECT — cpasy Nocae Ux oKoHYaHuA. Kak
npeaBapuTesibHbIA, TaK U MOCAeayoWwmid TecTbl NPOBO-
AWNUCb B 3aKPbITOM popme Nos KOHTPOSEM MPOKTOPOB.
OTCPOYEHHbI NOCTTECT NPOBOAMUIICA B PEXUME OH/AMH,
M 3a ero BbINOJIHEHWE CTYAEHTbl NOayYann HebonbLIOW
nogapoK. Bce TecTbl OLEHWMBANMUCb AaHOHUMHO, U /IMY-
HOCTb CTYAEHTOB 6blNa 3aLMLLEHA HA MPOTAMKEHUU BCErO
npouecca.

AHanus paHHbIX

Pe3ynbTaTbl TecToB 66N cOBpPaHbl M NPOaHaNN3UPOBa-
Hbl, YTOObI OLEHUTL YAYYLLUEHWE 3HAHWUI MeXay npesBa-
pUTENbHbIM, MOC/IEAYIOLUM U OTCPOYEHHbIM NOCTTECTOM
ana obeux rpynn. Ona KaxkAoi rpynnbl 6bl1 paccymTaH
cpefHUM NPOLEHT NPaBUIbHbIX 0TBETOB. CTaTUCTUYECKUIA
aHaNM3 NPOBOANIICA C MOMOLLbIO ABYXPAKTOPHOTO t-TecTa
CtblofeHTa, Npu 3ToM p-3HavyeHue meHee 0,05 cumtanocb
3HauYMmbIM. CpaBHeHMe Obl1I0 HanpaBNEHO HA OLEHKY
pa3nnyunii B HemeaieHHOM MONYYEHUU 3HAHWUA U JONTO-
CPOYHOM COXPaHEHUU MX B MAaMATU MeEXAY AByMA 06pa-
30BaTe/IbHbIMU MOAANBHOCTAMM.

Pe3ynbTaTthbl

B uccneposaHun npuHAnm ydactme 40 CTyaeHTOB-Me-
AWKoB 2-ro Kypca, no 20 yenoBek 6blnM pacnpeseneHbl
B Ka*KAyto rpynny. Bce cTyAeHTbl NpoLwWAn npeasBapuTenb-
Hoe 1 nocneaytouee TectuposaHme. OgHaKo TpU CTyAeH-
Ta M3 rpynnbl A v gBa u3 rpynnel b BbI6bIM U3 ccnegoBa-
HUA U He NPOLUIM OTCPOYEHHbIA NOCTTECT. TN CTYAEHTbI
6bI1M BKNHOYEHbI B @aHAM3 0 U NOC/Ae TECTUPOBAHUA, HO
WCKIOYEHbI U3 aHaIM3a OTCPOYEHHOTO NoCTTecTa.

O6e rpynnbl NPOAEMOHCTPUPOBAIM 3HAUUTENBHOE YAYY-
LWeHWe MoKasaTtesiell Mo CPaBHEHWUIO C Z0- U nocneTe-
cTOBbIM nepuogom. B rpynne A (obydeHue Ha OCHoBe
CUMYNALMK) cpegHuit 6ann Ao TecTUPOBaHMA COCTaBUA
42,5% t 15,3%, a nocne TeCTMpPoOBaHMA OH YBEJIMYMU/ICA
0o 78,5% + 12,4% (p < 0,001). B rpynne B (obyueHue Ha
OCHOBE /IEeKUNI) cpeaHuin 6ann oo TECTUPOBAHMSA COCTa-
Bun 40,8% * 14,7%, a nocne Hero ysennuunaca o 74,2%
+ 13,1% (p < 0,001). Mexay AByms rpynnamu He 6b110
3HAYUTE/IbHOM Pa3HMLLbI B YIYYLLUEHUWN PEe3yNbTaTOB Nocae
npoxoxaeHus Tecta (p = 0,24).
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Five weeks after the intervention, the delayed post-test
was conducted. Group A demonstrated a greater reten-
tion of knowledge, with an average delayed post-test
score of 70.6% + 11.9%, showing only a modest decline
from their post-test scores (p = 0.04). Group B, however,
experienced a larger drop in scores, with an average de-
layed post-test score of 61.3% + 13.5% (p = 0.03). The dif-
ference in retention between Group A and Group B was
statistically significant (p = 0.02), indicating better long-
term knowledge retention in the simulation-based educa-
tion group.

When stratified by topic, both groups showed significant
improvement from pre-test to post-test across all four
topics (Table 1). However, the retention of knowledge
differed between groups for specific topics. For hyperka-
lemia and STEMI, Group A exhibited significantly higher
retention in the delayed post-test compared to Group B
(p < 0.05). On the other hand, for the topics of AVNRT and
Torsades de Pointes, there was no significant difference in
retention between the two groups (p > 0.05).

Table 1
Subject-Specific Performance Comparison

Yepes nATb HeaeNb Noc/e BMellaTenbCcTBa bbia nposeaeH
OTCPOYEHHbIM nocTTecT. pynna A npoaemMoHCTpUpo-
Bana 6osiee BbICOKMI YpPOBEHb COXPAHEHUA 3HAHWUM,
cpefHuii 6ann no OTCPOYEHHOMY MOCTTECTY COCTaBUA
70,6% = 11,9%, 4TO CBMAETENLCTBYET O HE3HAYUTE/IbHOM
CHU)XEHUM pe3ynbTaToB nocse TecTupoBaHus (p = 0,04).
OpHako B rpynne B Habntoganocb 6onee 3HaunTenbHoe
CHUXKeHMe 6annoB: cpeaHNIt OTCPOYEHHbIN NOCTTECTOBbIN
6ann coctasun 61,3 + 13,5% (p = 0,03). Pa3Huua B coxpa-
HEHUU 3HaHUI Mexay rpynnoi A v rpynnoti B 6bina cTa-
TUCTUYECKN 3Haudumol (p = 0,02), uTo cBMAETENbCTBYET
0 NlyyWwem A0AFOCPOYHOM COXPAHEHUM 3HAHWI B rpynne
CUMYNALMOHHOIO 0by4eHus.

Mpu  cTpatudmKkaumm no Temam obe  rpynnbl
NPOAEMOHCTPUPOBAIN  3HAYUTENIbHOE Y/Iy4ylleHMEe Mo
CpPaBHEHWIO C [0- M MNOC/NeTecToBbIM Mepuoaom Mo
BCEM 4eTblpem Temam (Tabn. 1). Tem He meHee no OT-
OENbHbIM TEMaM 3HaHWA B TPYMnax COXPaHWUAUCHL MO-
pasHomy. B oTHOweHuM runepkanemmm wn STEMI
roynna A NpoAemMOHCTpUpoBana 3HauutenbHo 6Gonee
BbICOKWI YPOBEHb COXPAHEHWUA 3HaHWI B OTCPOYEHHOM
NOCTTECTOBOM Nepuoe Mo CpaBHeHUto ¢ rpynnoit B (p
< 0,05). Bmecte c Tem no tTemam AVNRT u Torsades de
Pointes cyliecTBEHHON pasHMUbI B COXPAHEHUW 3HAHWUM
MeXKay ABYMSA rpynnamu He 6bis1o (p > 0,05).

Tabnannuya 1
CpaBHeHMe noKasaTesieli N0 KOHKPETHbIM TemMmam

Subject (Simulaton) oot OBwei ey | e
Hyperkalemia 85.4 74.2 lunepkanuemmsi 85,4 74,2
STEMI 80.2 69.8 STEMI 80,2 69,8
AVNRT 67.3 65.1 AVNRT 67,3 65,1
Torsades de Pointes 71.5 70.8 YKenynoukoBas Taxvkapaus 71,5 70,8

While both educational modalities (simulation and lec-
ture) were effective in improving immediate knowledge
acquisition, Group A (simulation) demonstrated superior
long-term retention of knowledge compared to Group B
(lecture). The results suggest that simulation-based edu-
cation may be more effective in sustaining students’ un-
derstanding of certain clinical topics over time.

Discussion

This randomized controlled study comparing simulation-
based education (Group A) and lecture-based education
(Group B) among second-year medical students demon-
strated significant improvements in knowledge acquisi-
tion immediately following both interventions. However,
the most notable finding was the superior long-term
knowledge retention observed in the simulation-based
group compared to the lecture-based group.

Both Group A and Group B showed significant improve-
ment from pre-test to post-test across all topics, indicating
that both educational methods are effective in delivering

HecmoTpsa Ha To 4To 0be Ppopmbl 0byUeHUsA (cumynsaums
W nekuma) 6biam adPeKTUBHbLI ANA YAYULWEHUA MITHOBEH-
HOro yCBOEHMUS 3HaHMWK, rpynna A (cumynsauus) npoge-
MOHCTPMPOBANa Nyyllee A4ONTOCPOYHOE COXPAHEHME 3Ha-
HUIA NO cpaBHEeHUto ¢ rpynnol B (nekuma). MosnyyeHHble
pe3ynbTaTbl NO3BONAIOT NPEANONOKMUTb, UTO 0byYeHne Ha
OCHOBE CUMYNIALUMU MOXKET bbiTb H6onee 3pPeKTUBHbIM
ONA 3aKpenneHna NOHUMAHWUA CTYAEeHTaMWU onpeneneH-
HbIX KIMHUYECKUX TEM B TEYEHME ANNTENbHOTO BPEeMEeHM.

O6cyKpeHue

PaHOOMM3NMPOBAHHOE KOHTPO/IMPYEMOE WUCCNef0BaHMe,
B KOTOPOM CPaBHMBA/NUCb CUMYIALMOHHOE ObyuyeHue
(rpynna A) u nekymoHHoe obyuyeHue (rpynna B) cpeau
CTYAEHTOB-MEeAMKOB 2-ro Kypca, NpoAeMOHCTPUPOBaso
3HAYUTE/IbHOE yNyyLllEeHMEe B YCBOEHMM 3HAHUI Cpasy no-
cne obounx Bmelwatennbcts. OfHaKo Hanbonee 3ameTHbIM
pe3ynbTaTtom CTano bonee ANnUTeIbHOE COXPAHEHMeE 3Ha-
HUI B rpynne CUMyALMOHHOIo 0by4YeHnsa No CpaBHEHUIO
C rpynnown NeKUMOHHOro oby4yeHus.

Kak B rpynne A, Tak 1 B rpynne B Habaoganocb 3Hauu-
TeNbHOe yay4ylleHne no Bcem TemMam No CPaBHEHUIO € A0
M nocne TeCTMPOBaHWA, YTO YKa3blBaeT Ha 3GPEKTUBHOCTb
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short-term knowledge. The lack of a significant difference
between the groups immediately after the intervention
suggests that traditional lectures, despite being passive,
can still convey important factual knowledge as effectively
as simulation in the short term. This finding aligns with
previous studies comparing these two modalities, which
also reported similar short-term gains between lecture-
based and simulation-based learning [2; 8; 9; 11; 14].

The most significant finding of this study lies in the long-
term retention of knowledge, where Group A (simula-
tion) outperformed Group B (lecture). Five weeks after
the interventions, Group A’s delayed post-test scores
were significantly higher than those of Group B, suggest-
ing that simulation-based learning may foster better re-
tention of material. This result supports the hypothesis
that simulation, by engaging students in active learning,
enhances implicit memory and enables students to inter-
nalize knowledge more deeply than passive lecture-based
methods [3; 5; 14].

The concept of implicit memory, which is developed
through experiential learning such as simulation, is likely
a key factor in the improved retention observed in the
simulation group. Students in Group A were exposed to
realistic clinical scenarios, requiring them to apply their
knowledge in decision-making processes, thus reinforcing
their understanding. The “priming” effect, wherein stu-
dents are more sensitive to future stimuli after experienc-
ing realistic scenarios, may also have contributed to the
enhanced retention seen in the simulation group. These
mechanisms have been previously highlighted as advan-
tages of simulation-based education [2; 11; 16].

When analyzing the subject-specific performance, we ob-
served that for topics such as hyperkalemia and STEMI,
students in the simulation group retained knowledge sig-
nificantly better than those in the lecture group. These
topics, which involve critical clinical decision-making and
real-time interventions, may benefit more from experien-
tial learning. In contrast, for subjects such as AVNRT and
Torsades de Pointes, the differences in retention between
the two groups were not significant. This may suggest that
topics which require more diagnostic interpretation, rath-
er than immediate clinical action, might be equally suited
to both lecture and simulation modalities [6; 7; 8; 14].

Conclusion

In conclusion, both simulation-based and lecture-based
education were effective in enhancing short-term knowl-
edge among medical students. However, simulation
demonstrated a clear advantage in fostering long-term

0b6oux metofoB 06y4eHMA B NMONYYEHUN KPATKOCPOUHbIX
3HaHUM. OTCYTCTBME 3HAYUTENBHOW pPasHULbl MeXAy
rpynnamu cpasy nociae BMellaTesbCTBa FOBOPUT O TOM,
YTO TPAAMUMOHHbIE JIEKLMU, HECMOTPA Ha WX Naccus-
HOCTb, MOTYT NepeaaBaTb BaXHble GaKTUYECKME 3HAHUA
TaK e 3PpPEeKTUBHO, KaK U CUMYNALMA B KPAaTKOCPOYHOM
nepcrnekTMBe. DTOT BbIBOZL COMAcyeTcs C pesy/bTaTamu
npeablaywmx UccnesoBaHni, B KOTOPbIX CPaBHUBANUCH
3TV ABe popmbl 0ByYEHUS U COODBLLANOCH O CXOXKMX Kpa-
TKOCPOYHbIX pe3y/nbTaTax 0byyeHMs Ha OCHOBE NEKLUi
n cumynauumn [2; 8; 9; 11; 14].

Hanbonee 3HauMMbIii pe3ynbTaT 4aHHOMO UCCNeL0BaHMA
3aK/l0YaeTca B 40/ITOCPOYHOM COXPaHEHUU 3HAHWUI, rae
roynna A (cumynsauma) npessowna rpynny B (nekums).
CnycTa nNAaTb HefeNb Nocine BMeLaTeNbCTBa pesyabTaTbl
OTCPOYEHHOro MocTTecta B rpynne A 6bliv 3HaYUTENbHO
Bbllle, YeM B rpynne B, 4To roBopuT 0 TOM, 4TO 0By4eHMe
Ha OCHOBE CMMYIALMM MOKET CNOCOBCTBOBATbL NydLleMy
3aNoOMMHaHUIO MaTepurana. IToTpe3ynbTaTNoATBEpKAAEeT
rMnotesy O TOM, YTO CMMYAALMA, BOB/EKas CTyAEHTOB
B aKTMBHOE 0by4yeHMe, yay4yliaeT UMIANLATHYIO NamAaTb
M NO3BONIAET CTYAEHTaM F1ybKe yCBamBaTb 3HAHUA, YEM
naccuBHble NEKLUMOHHbIE MeToAbl [3; 5; 14].

KoHuenuua MMNAMLUTHOM NamaTK, KOTopas pa3BMBaeT-
ca Bnarogaps aKcnepumeHTasibHoOMy 0ByyeHuto, Takomy
KaK CMMYNAUMA, BEPOATHO, ABNAETCA KAOYEBbIM AKTO-
POM yNy4yLIEeHUs 3aNoOMUHaHWA, Habaogaemoro B rpynne
cumynsaummn. CTyaeHTbl rpynnbl A CTasIKMBaIUCL C peanu-
CTUYHBIMU  KIMHUYECKMMU CUEHApPUAMM, Tpebyrowmmm
OT HWUX MPUMEHEHUA 3HAHMI B NpoLecce NPUHATUA pe-
WEeHWI, 4TO CNOCOBCTBOBANO YKPEMN/IEHUIO MX MOHUMa-
HUA. IODEKT «NpalMMHra», Korga CTyAeHTbl CTAHOBATCA
60s1ee BOCNPUMMYMBBIMM K OyaylMmM CTUMynam nocne
MPOXOMKAEHUA PEeasNCTUUHbIX CLEeHapueB, TaKXKe Mor
CcnocobCcTBOBaTL MOBBIWEHUIO YPOBHA 3anoOMWMHAHMS,
Habnlogaemomy B rpynne CUMyAsaLMU. ITU MeXaHU3Mbl
6bl/IM paHee OTMEeYEHbl KaK NPenmyLLeCcTBa CUMYIALMOH-
Horo obyyeHun [2; 11; 16].

AHanu3npya pesynbTaTbl MO KOHKPETHbIM Temam, Mbl
OTMETU/IM, YTO NO TaKMM Temam, Kak runepkanvemus
n STEMI, cTygeHTbl B rpynne CUMyAALMW COXPaHAN
3HaHMA 3HAYMTE/NIbHO Nyylle, YeM B JIeKUMOHHOMN rpyn-
ne. 3T TeMmbl, CBA3AHHbIE C MPUHATUEM KPUTUYECKUX
KAMHWYECKMX pelleHniA U BMeLIaTeNbCTBOM B peasibHOM
BPEMeHU, MOTyT HbITb 60/1ee Nose3Hbl MPU SKCNEPUMEH-
TasbHOM 0By4YeHMU. B 0TIMYME OT 3TOro NO TaKUM TEMaM,
Kak AVNRT u »kenygoukoBasa TaxuKapama, pasanyuma B co-
XPaHEeHUW 3HAHUIN Mexay ABYMA rpynnamu 6bian HesHa-
YUTENIbHbIMMK. ITO MOXKET CBUAETENbCTBOBATb O TOM, YTO
Tembl, TpebyloLme ckopee AMArHOCTUYECKON UHTepnpe-
TauMu1, YeM HeMe/1IeHHbIX KNTMHNUYECKUX AeNCTBUIA, MOTYT
B PaBHOW CTeNeHW NOAXOAUTb KaK ANA JEKLMOHHbIX, TaK
W ANA CUMYNALMOHHBIX dopm obyyenus [6; 7; 8; 14].

3aknoueHue

B 3akntouyeHne OTMEeTMM, YTO KaK CUMYNALMOHHOE, TaK
N NIeKUMOHHOe obydyeHue 6bino 3pPeKTUBHbIM Ana Mo-
BbILUEHNA KPATKOCPOYHbIX 3HAHWM Y CTyAEHTOB-Meau-
KoB. OZHAKO cuMynALMA NPOAEMOHCTPUPOBAJa fABHOE
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retention, particularly in topics requiring clinical decision-
making. This study suggests that incorporating simulation
into curricula may offer a more robust educational ex-
perience, better preparing students for clinical practice.
Further research is needed to explore the optimal balance
between simulation and traditional lecture-based learn-
ing to maximize educational outcomes.
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