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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Aim of the study: The aim of this study was to compare 

standardized patient-based training with traditional didactic 
and manikin-based instruction in developing clinical diagnostic 
competence among mid-level medical students, and to assess 
whether baseline academic performance influenced this effect.

Material and methods: A single-center randomized 
comparative educational study was conducted among 498 
medical students. Participants were assigned to either 
standardized patient-based training or traditional didactic and 
manikin-based instruction. Clinical diagnostic performance was 
assessed using the Objective Structured Clinical Examination 
(OSCE). Baseline academic performance was evaluated by 
grade point average (GPA). Subgroup analyses were performed 
according to academic performance. Statistical significance was 
set at p<0.05, and effect size was calculated using Cohen’s d. 
Results: Baseline GPA was comparable between groups. 
Students trained with standardized patients achieved higher 
OSCE scores than those receiving traditional instruction, with 
mean scores of 8.39 and 6.93, respectively. The effect size was 
large (Cohen’s d=1.07). The greatest benefit was observed 
among students with average or lower baseline GPA, whereas 
high-performing students showed comparable outcomes across 
instructional modalities. Questionnaire responses from students 
in the standardized patient-based training group, lecturers and 
OSCE examiners favored standardized patient-based training 
for diagnostic reasoning, communication skills and clinical 
confidence, while manikin-based instruction was preferred for 
procedural skills.

Conclusions: Standardized patient-based training was 
associated with improved clinical diagnostic performance, 
particularly among students with average or lower academic 
standing. These findings support the integration of standardized 
patients into hybrid clinical curricula to strengthen diagnostic 
competence and communication skills.

Key words. Medical education, standardized patients, 
clinical competence, objective structured clinical examination, 
simulation-based training.
Introduction.

Medical education has traditionally relied on didactic teaching 
methods, including lectures, textbooks, seminars and theoretical 
case discussions. Although these approaches remain important 
for acquiring biomedical knowledge, they are often insufficient 
for developing practical clinical skills, diagnostic reasoning 
and effective communication with patients. The increasing 
complexity of clinical practice has created a need for educational 
methods that allow students to apply theoretical knowledge in 
structured and realistic clinical situations [1,2].

Simulation-based education has become an important 
component of contemporary medical training. It provides a 
safe environment in which students can practice clinical skills, 
receive feedback and improve performance without risk to 
real patients [3,4]. Simulation methods include task trainers, 
manikins, virtual learning tools and standardized patients, each 
with specific educational advantages when matched to clearly 
defined learning objectives [3,5].

Among these approaches, standardized patient-based training 
has gained particular importance. Standardized patients are 
trained individuals who reproduce clinical scenarios in a 
consistent and structured manner. This method allows students 
to practice history-taking, communication, physical examination 
and diagnostic reasoning in conditions resembling real clinical 
encounters [6-9]. Unlike real patients, whose presentations 
may vary, standardized patients provide reproducible learning 
situations for both formative teaching and structured assessment 
[7,9,10].

The Objective Structured Clinical Examination is widely 
used to assess clinical competence in medical students. Within 
OSCE-based assessment, standardized patients may contribute 
not only to evaluating technical clinical performance, but also 
communication, empathy, professional behavior and patient-
centered interaction [11]. Therefore, integrating standardized 
patients into OSCE-oriented training may improve alignment 
between teaching methods and final performance assessment.

Despite the growing use of standardized patients, their 
implementation remains variable across institutions, especially 
in early and mid-level clinical diagnosis courses. In many 
programs, clinical diagnosis is still taught mainly through 
lectures, theoretical case discussions and manikin-based 
demonstrations. While manikins are valuable for procedural 
and technical skills, they cannot fully reproduce human 
communication, emotional responses and real-time diagnostic 
interaction [12-16].

Previous studies have reported positive educational effects of 
standardized patient-based training; however, direct comparisons 
with traditional didactic and manikin-based teaching remain 
limited. In particular, evidence remains insufficient regarding 
the influence of standardized patient-based instruction on 
OSCE performance, student confidence, examination-related 
anxiety and perceived educational effectiveness [16,17,18]. It 
is also unclear whether this effect differs according to baseline 
academic performance.

Clarifying these issues is important for curriculum design. 
Modern clinical education increasingly supports hybrid models 
that combine didactic teaching, manikin-based procedural 
training and standardized patient-based encounters, allowing 
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each method to be used according to its strongest educational 
purpose [3,19,20].

The aim of the present study was to compare standardized 
patient-based teaching with traditional didactic and manikin-
based instruction in clinical diagnosis training among mid-level 
medical students. The study evaluated OSCE performance, 
perceptions of students, lecturers and examiners, and whether 
baseline academic performance modified the educational effect 
of standardized patient-based training.
Materials and Methods.
Study design and setting:

This study was designed as a single-center randomized 
comparative educational study conducted at a medical university. 
The study aimed to compare the effectiveness of standardized 
patient-based training with traditional didactic and manikin-
based instruction in undergraduate clinical diagnosis education.

Data collection was conducted during the spring semester of 
the 2024-2025 academic year, from February to June 2025, 
among fifth- and sixth-semester medical students enrolled in the 
Clinical Diagnosis course.

The educational intervention was implemented within the 
Clinical Diagnosis course. The study was focused on the 
development of clinical diagnostic competencies, including 
history-taking, physical examination, diagnostic reasoning, 
communication skills and preparedness for structured clinical 
assessment.
Participants:

A total of 498 mid-level medical students participated in 
the study. All participants were enrolled in the fifth and sixth 
semesters of a 12-semester undergraduate medical program 
and were registered in the Clinical Diagnosis course during the 
study period.

Students were eligible for inclusion if they were actively 
attending the Clinical Diagnosis course and agreed to 
participate in the study. Students were excluded if they had 
previous exposure to standardized patient-based training or 
had previously participated in simulation-based educational 
research. Prior exposure to standardized patient-based teaching 
was assessed at enrollment by student self-report.

All 498 students assessed for eligibility met the inclusion 
criteria. No students were excluded before randomization on 
the basis of previous standardized patient-based training or prior 
participation in simulation-based educational research.
Randomization and group allocation:

Participants were randomly assigned to one of two study groups 
before the educational intervention. Simple randomization 
was used in order to reduce selection bias and ensure baseline 
comparability between the groups.

The experimental group received standardized patient-based 
training and included 241 students. The control group received 
traditional didactic and manikin-based instruction and included 
257 students.

Random allocation was performed before the start of the 
intervention. All randomized students completed the assigned 
educational program and underwent final OSCE assessment. 

Therefore, all 498 participants were included in the final 
analysis. Participant flow is presented in Figure 1.
Educational interventions:

Students in the experimental group participated in structured 
clinical training using trained standardized patients. The 
training focused on history-taking, communication with the 
patient, clinical reasoning, physical examination elements and 
formulation of a diagnostic conclusion. Standardized patients 
were trained to reproduce clinical scenarios in a consistent 
manner, according to predefined scripts and educational 
objectives.

Students in the control group received conventional instruction, 
which included lectures, theoretical case discussions and 
manikin-based practical sessions. Manikin-based teaching was 
used mainly for demonstration and practice of selected physical 
examination and procedural elements.

The teaching content and learning objectives were standardized 
across both groups in order to maintain curricular consistency. 
Both groups were trained within the same Clinical Diagnosis 
course and covered comparable clinical topics during the study 
period.
Outcome measures:

The primary outcome measure was student performance in 
the Objective Structured Clinical Examination. OSCE stations 
were developed using standardized clinical scenarios and were 
assessed by trained examiners with structured checklists. The 
checklists included predefined assessment criteria related to 
history-taking, physical examination, diagnostic reasoning, 
communication skills and overall clinical performance.

Examiners applied uniform assessment criteria in order to 
improve objectivity and reliability of evaluation. The OSCE 
was conducted after completion of the educational intervention.
Subgroup analysis:

An exploratory subgroup analysis was performed according 
to baseline academic performance. Students were stratified 
by grade point average in order to examine whether academic 
standing modified the educational effect of standardized patient-
based training.

This subgroup analysis was predefined as exploratory. It did 
not influence randomization, group allocation or the primary 
outcome assessment.
Bias reduction strategies:

Several measures were used to reduce potential bias. 
Standardized instructional materials and comparable educational 
objectives were used in both groups. OSCE stations were based 
on uniform clinical scenarios. Examiners received calibration 
training before the assessment in order to harmonize scoring 
criteria.

Where feasible, examiners were not informed about the 
instructional group allocation of students. The use of structured 
checklists and standardized assessment criteria was intended to 
reduce subjectivity during OSCE evaluation.
Ethical considerations:

The study protocol was reviewed and approved by the 
Institutional Ethics Committee of European University, Tbilisi, 
Georgia. The approval number was 7, dated December 15, 2024.
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All participants provided written informed consent before 
enrollment. Participation was voluntary, and anonymized data 
were used for analysis. The study was conducted in accordance 
with the ethical principles of the Declaration of Helsinki.
Statistical analysis:

Statistical analyses were performed using IBM SPSS Statistics, 
version 21. Continuous variables were presented as mean ± 
standard deviation, and categorical variables as frequencies and 
percentages.

Between-group comparisons of continuous variables 
were performed using independent-samples t-tests, where 
appropriate. Survey-response distributions were analyzed using 
the chi-square goodness-of-fit test; when expected cell counts 
were small, an exact multinomial test was used. For categorical 
baseline comparisons, the chi-square test or Fisher’s exact test 
was applied, as appropriate. A two-sided p-value <0.05 was 
considered statistically significant.

Effect size was calculated using Cohen’s d to estimate the 
magnitude of between-group differences. OSCE performance 
was interpreted in the context of structured assessment, since 
station-level characteristics and examination conditions may 
influence student outcomes [18,21].

A formal a priori sample size calculation was not performed 
because the cohort size was determined by course enrollment. 
However, post hoc power estimation based on the observed 
effect size indicated adequate statistical power for detecting 
between-group differences.
Reporting standards:

Reporting of the study was aligned with relevant elements 
of the CONSORT 2010 guidelines applicable to randomized 
educational studies [22].
Results.
Baseline characteristics:

A total of 498 students were randomized and included in the 
final analysis. The standardized patient group included 241 
students, while the traditional instruction group included 257 
students.

Baseline academic performance was comparable between the 
groups. Mean baseline GPA was 2.94 ± 0.61 in the standardized 
patient group and 2.89 ± 0.53 in the traditional instruction 
group. The mean difference was 0.05, with a 95% confidence 
interval from −0.06 to 0.16. This difference was not statistically 
significant (t=0.85, p=0.39), confirming baseline comparability 
between the study groups. Participant flow is shown in Figure 1.
Primary outcome: OSCE performance

Students in the standardized patient group achieved 
significantly higher OSCE scores compared with students in 
the traditional instruction group. The mean OSCE score was 
8.39 in the standardized patient group and 6.93 in the traditional 
instruction group. The comparison of OSCE performance 
between groups is presented in Table 1.

The between-group mean difference was 1.46 points, with 
a 95% confidence interval from 0.82 to 2.10. This difference 
was statistically significant (t=4.46, p<0.001). The standardized 
effect size was large, with Cohen’s d=1.07.

OSCE score distributions are shown in Figure 2.
To further explore whether baseline academic performance 

influenced the educational effect of the intervention, an 
exploratory stratified analysis was performed according to GPA 
category.

Among high-performing students, defined as those with GPA 
>3.0, OSCE scores were comparable between the groups. The 
standardized patient group included 41 high-performing students, 
and the traditional instruction group included 61 high-performing 
students. The mean OSCE score was 9.7 ± 0.3 in the standardized 
patient group and 9.6 ± 0.4 in the traditional instruction group. 
The between-group difference was not statistically significant 
(p=0.153). These results are presented in Figure 3.

Among students with average or lower GPA, the standardized 
patient group achieved higher OSCE scores than the traditional 
instruction group. In this subgroup, the standardized patient 
group included 200 students and the traditional instruction 
group included 196 students. Mean OSCE scores were 8.1 ± 
1.1 and 6.1 ± 0.6, respectively. This difference was statistically 
significant (p<0.01). These results are presented in Figure 4.
Student-reported outcomes:

Students in the standardized patient-based training group 
completed a post-OSCE questionnaire evaluating the perceived 
effectiveness of standardized patient-based training compared 
with traditional and manikin-based learning methods. A total of 
241 students completed the questionnaire, and the results are 
summarized in Table 2.

Data are presented as number (percentage). Percentages were 
calculated using the number of respondents in the standardized 
patient-based training group as the denominator (n=241). 

All respondents completed the same post-OSCE questionnaire 
with identical item wording and predefined response options. 
Among respondents in the standardized patient-based 
training group, standardized patient-based training received 
higher ratings for the development of diagnostic reasoning, 
preparedness for clinical practice, communication skills 
and clinical confidence. These differences were statistically 
significant for all listed domains (p<0.05).

Responses regarding reduction of examination-related anxiety 
were more evenly distributed and did not reach statistical 
significance (p=0.123).
Examiner survey results:

OSCE examiners evaluated student performance according to 
predefined domains. The results are presented in Table 3.

Data are presented as number (percentage). All examiners 
completed the same standardized post-OSCE questionnaire 
with identical evaluation domains and response categories.

Examiners reported stronger clinical reasoning and 
communication skills among students trained with standardized 
patients compared with those trained by traditional didactic and 
manikin-based instruction.

Ratings for procedural competence and perceived student 
anxiety were more evenly distributed between the two 
instructional approaches.
Lecturer survey results:

Lecturer perceptions are summarized in Table 4.
Data are presented as number (percentage). All lecturers 
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Figure 1. CONSORT flow diagram of participant eligibility assessment, randomization, allocation, intervention completion, and analysis.

Figure 2. Comparison of OSCE scores between SP-based (Group A) and traditional (Group B) training groups. Bar graph comparing mean OSCE 
scores with standard deviation. SP-based group significantly outperformed the traditional group (p < 0.01).
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Figure 3. OSCE performance among high-GPA students: SP-based versus traditional training Bar chart showing no significant difference 
between high-GPA students in the two groups (p = 0.153).

Figure 4. OSCE performance among students with average or lower GPA: standardized patient-based versus traditional instruction. Bar chart 
showing significantly higher OSCE performance in the standardized patient group compared with the traditional instruction group (8.1 ± 1.1 

versus 6.1 ± 0.6; p<0.01).

Group Total Students Total OSCE Points Average OSCE Score ± SD
Group A (SP-Based Training) 241 2023 8.39 ± 1.2
Group B (Traditional) 257 1781 6.93 ± 1.5

Table 1. Comparison of OSCE Performance Between Groups.
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completed the same standardized post-OSCE questionnaire 
with identical item structure and predefined response options.

Most lecturers favored standardized patient-based instruction 
for the development of diagnostic reasoning, communication 
skills and clinical decision-making. In contrast, manikin-based 
training was more frequently preferred for procedural and 
technical skill acquisition.
Discussion.

This randomized comparative educational study showed 
that standardized patient-based training was associated with 
significantly better clinical diagnostic performance than 
traditional didactic and manikin-based instruction. Students 
trained with standardized patients achieved higher OSCE 
scores, with a large between-group effect. These findings 
support the value of experiential, patient-centered simulation in 
undergraduate clinical diagnosis training.

The results are consistent with previous studies showing that 
simulation-based education improves clinical competence, 
learner engagement and preparedness for real clinical 
encounters [7,12,23]. Standardized patient-based training 
provides structured opportunities to practice history-taking, 
communication, physical examination and diagnostic reasoning 
in a realistic but controlled environment. Unlike lecture-centered 
teaching, this approach allows students to apply theoretical 

knowledge in clinical situations and receive feedback on both 
cognitive and interpersonal performance [2,4,16,24].

An important finding was that the educational benefit of 
standardized patient-based training differed according to 
baseline academic performance. High-performing students 
achieved comparable OSCE results regardless of instructional 
modality, whereas students with average or lower baseline 
GPA showed greater improvement after standardized patient-
based instruction. This suggests that SP-based training may be 
particularly useful for students who derive limited benefit from 
traditional lecture-based teaching.

Baseline academic performance may not fully predict 
performance in applied clinical tasks. In this study, students in 
the SP group tended to perform better than expected based on 
baseline GPA trends, whereas students in the traditional group 
showed OSCE results more closely aligned with previous 
academic standing. Although a formal interaction model was 
not performed, the subgroup findings suggest that standardized 
patient-based training may help reduce performance gaps 
among learners with different academic profiles.

These findings may be explained by active learning, situated 
learning and competency-based medical education principles. 
Standardized patient encounters require students to organize 
knowledge, communicate with a patient, formulate diagnostic 
hypotheses and make clinical decisions in real time. This 

Questionnaire Domain SP-Based Training 
Preferred n (%)

Both Methods 
Equal n (%)

Manikin-Based 
Preferred n (%) P value

Impact on Critical Thinking 212 (87.9) 25 (10.3) 4 (1.65) <0.05
Preparedness for Real-Life Scenarios 188 (78.0) 50 (20.7) 3 (1.2) <0.05
Comparison to Manikin-Based Methods 190 (78.8) 40 (16.6) 11 (4.6) <0.05
Confidence in Diagnostic Abilities 216 (89.6) 25 (10.4) 0 (0) <0.05
Improvement in Communication Skills 200 (83.0) 39 (16.1) 2 (0.9) <0.05
Reduction of Exam Anxiety 130 (53.9) 61 (25.3) 50 (20.8) 0.123
Preference for Future Training 180 (74.6) 50 (20.8) 11 (4.6) <0.05

Table 2. Results of the post-OSCE student questionnaire in the standardized patient-based training group (n=241).

Evaluation Domain SP-Based Training 
Preferred n (%)

Both Methods 
Equal n (%)

Manikin-Based 
Preferred n (%)

Clinical Critical Thinking & Decision-Making 16 (100) 0 (0) 0 (0)
Communication & Patient Interaction 16 (100) 0 (0) 0 (0)
Clinical Skills & Procedural Competence 7 (43.8) 1 (6.2) 8 (50.0)
Student Confidence Level 14 (87.5) 0 (0) 2 (12.5)
Student Anxiety Level 8 (50.0) 4 (25.0) 4 (25.0)
Quality of Feedback & Learning Effectiveness 13 (81.3) 1 (6.2) 2 (12.5)
Overall Preparedness for Clinical Practice 12 (75.0) 4 (25.0) 0 (0)

Table 3. Results of the standardized post-OSCE examiner questionnaire on student performance by training modality.

Evaluation Domain SP-Based Training 
Preferred n (%)

Both Methods 
Equal n (%)

Manikin-Based 
Preferred n (%)

Critical Thinking & Diagnostic Skills 16 (100) 0 (0) 0 (0)
Communication & Professionalism 13 (81.3) 2 (12.5) 1 (6.2)
Decision-Making Under Pressure 14 (87.5) 2 (12.5) 0 (0)
Procedural / Technical Skills 0 (0) 4 (25.0) 12 (75.0)
Student Engagement 6 (37.5) 8 (50.0) 2 (12.5)
Exam Anxiety Reduction 2 (12.5) 10 (62.5) 4 (25.0)
Teaching Practicality 13 (81.3) 3 (18.7) 0 (0)
Support for Future Curriculum Integration 12 (75.0) 3 (18.7) 1 (6.3)

Table 4. Results of the standardized post-OSCE lecturer questionnaire comparing educational methods.
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contextualized learning process may be especially beneficial for 
students who have difficulty transferring theoretical knowledge 
into practical clinical performance [13,16,25].

The consistency between OSCE outcomes and survey-based 
perceptions strengthens the interpretation of the results. Students 
reported improved diagnostic reasoning, communication skills, 
clinical confidence and preparedness for practice. OSCE 
examiners also rated SP-trained students more favorably 
in clinical reasoning and communication, while lecturers 
emphasized the value of standardized patients for clinical 
decision-making and patient interaction [10,12,22,26].

The findings do not suggest that standardized patients should 
replace other simulation modalities. Manikin-based instruction 
was considered more appropriate for procedural and technical 
skill acquisition, since manikins allow repeated practice of 
specific procedures and examination techniques in a controlled 
setting. Therefore, standardized patients and manikins appear 
to serve different but complementary educational purposes 
[5,9,27].

The results regarding examination-related anxiety were less 
uniform. No significant difference was observed between 
groups, and perceptions varied among participants. The 
realistic nature of SP encounters may reduce uncertainty for 
some students, while creating additional emotional pressure for 
others. Therefore, SP-based teaching should include structured 
preparation, feedback and debriefing to maximize educational 
benefit and reduce unnecessary stress [10,11,26].

Overall, the study supports a hybrid instructional model in 
clinical diagnosis education. Didactic teaching may provide 
theoretical foundations, manikin-based training may support 
procedural skills, and standardized patient-based encounters 
may strengthen communication, diagnostic reasoning and 
clinical decision-making. This approach is consistent with 
contemporary standards of simulation-based education, 
which emphasize alignment between learning objectives, 
simulation modality, deliberate practice and structured feedback 
[6,7,12,17,25,28].

The subgroup findings also have implications for educational 
equity. If standardized patient-based training provides greater 
benefit to students with average or lower academic performance, 
its integration into the curriculum may help narrow competence 
gaps and promote more uniform clinical readiness across 
cohorts. This is particularly relevant in undergraduate medical 
education, where the goal is to ensure that all learners achieve a 
safe and effective level of clinical competence.
Limitations.

This study has several limitations. First, it was conducted at 
a single medical university; therefore, the results may not be 
fully generalizable to other educational settings. Differences in 
curriculum structure, faculty experience, student characteristics 
and simulation resources may influence the effectiveness of 
standardized patient-based training [3,4,13,26].

Second, outcomes were assessed shortly after the intervention. 
The study did not evaluate long-term retention of competencies 
or transfer of skills to real clinical practice. Further studies are 
needed to determine whether the observed improvement in 
OSCE performance is maintained over time [15,19,20].

Third, examination-related anxiety was not assessed using 
validated psychometric instruments. Emotional responses to 
standardized patient encounters may influence performance 
during structured clinical assessment, and the role of affective 
factors could not be fully evaluated [17,18,24].

Fourth, complete blinding of assessors was not feasible 
because of the educational nature of the intervention. Examiner 
calibration, structured checklists and standardized OSCE 
stations were used to reduce assessment bias, but residual bias 
cannot be completely excluded [13,14,22].

Finally, the study did not include a cost-effectiveness analysis. 
Standardized patient-based programs require trained personnel, 
scenario development, faculty supervision and institutional 
resources, which may affect scalability and sustainability 
[8,16,26,27].

Future research should include multicenter studies, longer 
follow-up, validated measures of learner anxiety and economic 
evaluation to better assess the long-term effectiveness and 
practical implementation of standardized patient-based training.
Conclusion.

This randomized comparative educational study showed 
that standardized patient-based training was associated with 
significantly better clinical diagnostic performance than 
traditional didactic and manikin-based instruction, with the 
greatest benefit observed among students with average or lower 
baseline academic performance.

The findings support the integration of standardized patients 
into undergraduate clinical diagnosis training, particularly 
for improving diagnostic reasoning, communication skills 
and preparedness for real clinical encounters. A hybrid model 
combining standardized patient-based and manikin-based 
simulation may provide a balanced approach to clinical skills 
education.

Further studies are needed to evaluate long-term skill 
retention, psychological factors affecting performance and the 
cost-effectiveness of standardized patient-based programs.
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