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Abstract

This article examines technology-driven approaches to cultivating reflective culture among urologist-
physicians in innovative educational environments. Using structured pedagogical frameworks and
simulation-based methods, the research evaluates measurable shifts in professional self-assessment,
clinical decision-making, and continuous learning behavior among urology residents undergoing
competency-based training programs over a 12-month observational period.
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Introduction

The transformation of medical education across the post-Soviet region has introduced a fundamental
challenge: how to cultivate not merely technically skilled clinicians, but physicians capable of
systematic self-evaluation and adaptive professional growth. In urology specifically - a discipline
where endoscopic, laparoscopic, and robotic surgical modalities evolve at a pace that outstrips
traditional curricula - the absence of a well-developed reflective culture creates a critical gap between
formal training and real-world clinical competence. Reflective culture, understood as the physician's
sustained capacity to consciously analyze their own actions, decisions, and outcomes against
professional standards, constitutes a foundational element of modern specialist training. Yet few
studies have addressed targeted pedagogical technologies for its development specifically within
urology postgraduate education in Central Asian academic medical institutions.

Literature review

Kolb's experiential learning theory established reflection as the cognitive bridge between experience
and conceptual understanding, a principle later operationalized in medical education by Schon's
concept of the "reflective practitioner". Studies conducted at North American urology residency
programs demonstrate that individualized, self-reflective surgical curricula measurably improve
operative confidence and reduce error frequency during the learning curve. Simulation-based
education has been validated as a competency-based method for acquiring both technical and non-
technical surgical skills in urology, with particular emphasis on structured post-simulation debriefing
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as a reflective catalyst. Russian pedagogical researchers identify reflective competence as a decisive
marker distinguishing qualified specialists: a professional who consciously reflects upon the
boundaries and results of their own activity is capable of meaningful self-correction, while those who
do not reflect remain functionally unqualified regardless of formal preparation. Uzbek medical
education literature likewise underscores that professional socialization during residency is precisely
the period when behavioral models, ethical culture, and self-regulatory mechanisms are most
amenable to intentional formation.

Methodology

The study was conducted at the Department of Urology, Fergana Medical Institute of Public Health,
over a 12-month period from January 2023 to January 2024. A total of 48 urology residents and
clinical ordinator trainees were enrolled, ranging from first-year (n=22) to third-year (n=26)
postgraduate students. Participants were divided into two cohorts: an intervention group (n=24)
exposed to a structured reflective culture development technology, and a control group (n=24)
receiving standard residency training without additional reflective interventions. The technology of
developing reflective culture was conceptualized as a three-phase pedagogical model. Phase I
(Diagnostic, Weeks 1-4) involved baseline assessment of each participant's reflective awareness using
a validated 40-item Professional Self-Assessment Questionnaire (PSAQ), adapted from Fetiskin's
professional reflexivity scale and calibrated for surgical specialty contexts. Scores were distributed
across four domains: self-observation (0-10), critical self-evaluation (0-10), intentional correction of
behavior (0-10), and openness to feedback (0-10). The mean baseline PSAQ score for the intervention
group was 18.3 3.1 out of 40, and 18.7 2.9 for the control group, confirming initial equivalence
(p=0.63, Mann-Whitney U test).

Phase II (Formative, Weeks 5-36) comprised the core instructional technology, including five
integrated pedagogical tools applied sequentially and cyclically: (1) Structured Reflective Journals -
residents were required to complete a standardized 12-field digital journal entry within 24 hours of
each supervised surgical procedure, recording procedural steps performed, perceived errors,
alternative strategies considered, and emotional state during the intervention; (2) Video-Assisted
Debriefing Sessions - recorded endoscopic and laparoscopic procedure footage was reviewed
biweekly in small groups of 4-6 residents, with a trained facilitator guiding structured Socratic
questioning using a modified Gibbs Reflective Cycle (description, feelings, evaluation, analysis,
conclusion, action plan); (3) Simulation-Based Reflective Scenarios - monthly sessions on urologic
task trainers (cystoscopy simulator, transurethral resection phantom, laparoscopic box trainer) were
followed by immediate self-assessment using the Global Rating Scale (GRS) and peer-assessment
comparison; (4) Case-Based Reflective Conferences - weekly 90-minute multi-disciplinary case
discussions requiring residents to present a personally managed case with explicit articulation of their
diagnostic reasoning, recognized errors, and proposed revisions; (5) Digital Portfolio Maintenance -
participants compiled a longitudinal digital portfolio documenting skill progression, self-assessment
scores, supervisor feedback, and personal professional development plans updated monthly.

Phase III (Summative, Weeks 37-48) included re-administration of the PSAQ, an Objective
Structured Assessment of Technical Skills (OSATS) evaluation across three standard urological
procedures (transurethral catheterization, cystoscopy, laparoscopic port placement), and a structured
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interview assessing behavioral indicators of professional reflective culture. Statistical analysis
employed the Wilcoxon signed-rank test for within-group comparisons and the Mann-Whitney U test
for between-group differences, with significance threshold set at p<0.05. All data were processed
using IBM SPSS Statistics v.26.

Results

Following the 12-month intervention, statistically significant differences were recorded across all
measured domains in the intervention group, while the control group demonstrated only marginal,
non-significant improvement.

PSAQ Scores: The mean total PSAQ score in the intervention group rose from 18.3 3.1 at baseline to
31.6 2.8 at final assessment - an absolute gain of 13.3 points, representing a 72.7% relative
improvement (p<0.001). The control group's mean score moved from 18.7 2.9 to 21.4 3.2, a gain of
only 2.7 points (14.4% relative improvement, p=0.09). Domain-specific analysis revealed the largest
gains in the intervention group occurred in intentional correction of behavior (baseline: 4.1 final: 8.4;
A=4.3) and openness to feedback (baseline: 4.6 final: 8.7; A=4.1), reflecting the targeted emphasis
on debriefing and peer-assessment methodologies. OSATS Performance: At final evaluation,
residents in the intervention group achieved mean OSATS scores 0f 27.4 2.3 out of 35 on transurethral
catheterization, 24.8 2.7 out of 35 on cystoscopy, and 22.1 3.0 out of 35 on laparoscopic port
placement. Control group counterparts scored 21.3 3.1, 19.6 3.4, and 17.2 3.8 on the same procedures,
respectively. All three between-group differences were statistically significant (p<0.01 for all
procedures). Video-Debriefing Engagement: Journal entry compliance in the intervention group
averaged 87.3% across the study period (4,184 entries submitted out of 4,793 expected), compared
to 0% in the control group (journals were not assigned). Debrief session attendance averaged 91.7%
among intervention participants. Qualitative analysis of reflective journal content revealed a marked
evolution in language complexity: by Month 6, 78.3% of intervention participants spontaneously
incorporated alternative-scenario reasoning and error attribution in their entries, compared to 18.4%
at Month 1.

Simulation Self-Assessment Accuracy: A critical indicator of mature reflective culture is the
calibration between self-assessed performance and externally rated performance. At baseline, the
mean absolute discrepancy between self-assessed GRS scores and supervisor-rated GRS scores in the
intervention group was 5.2 points (on a 25-point scale). At final assessment, this calibration gap had
narrowed to 1.8 points - a 65.4% improvement in self-assessment accuracy (p<0.001). The control
group's calibration gap improved from 5.4 to 4.1 points, a non-significant 24.1% change (p=0.14).
Qualitative Findings: Structured exit interviews conducted with all 24 intervention participants
identified three dominant self-reported behavioral changes: increased frequency of spontaneous self-
correction during procedures (reported by 20/24 participants, 83.3%); habitual pre-procedural mental
rehearsal (18/24, 75.0%); and proactive solicitation of supervisor feedback beyond assigned sessions
(22/24, 91.7%).

Discussion
The findings of this study confirm that reflective culture in urology residents is not an innate trait or
a byproduct of clinical exposure alone - it is a deliberately formed professional competency that

222 |Page




t#"
= "t:::‘f:.
e

Hiad

ing “

, Practice and Nurs

icine

&P webofjournals.com/index.php/5

Journal of Med

ICINe

% Web of Med

X

a4
4

Volume 4, Issue 5, May 2026 ISSN (E): 2938-3765

responds measurably to structured pedagogical intervention. The 72.7% improvement in total PSAQ
scores within the intervention group, against only 14.4% in the control group, demonstrates that
passive residency training without targeted reflective frameworks produces significantly inferior
outcomes along the self-regulatory dimension. The particular effectiveness of video-assisted
debriefing - the component consistently rated most impactful in exit interviews - aligns with
established findings from simulation education literature, where post-simulation debriefing is
recognized as the primary mechanism through which experiential learning is converted into lasting
behavioral change. When urology residents observe their own endoscopic footage, they encounter an
objectified representation of their practice that bypasses the cognitive distortions inherent in purely
subjective recall. This confrontation with external evidence of one's own decision-making constitutes,
in essence, forced reflection - a mechanism that is particularly powerful when facilitated through
open-ended Socratic questioning rather than directive instructor evaluation. The calibration gap data
deserve special attention. The narrowing of self-assessment discrepancy from 5.2 to 1.8 points - a
65.4% improvement - carries direct clinical implications. A physician who habitually overestimates
or underestimates their performance level cannot reliably self-regulate their competence trajectory.
The development of accurate self-assessment, grounded in repeated cycles of performance, external
feedback, and conscious comparison, represents a genuine safeguard against the kind of skill
stagnation that produces adverse patient outcomes in surgical specialties. It is also notable that the
domains showing the greatest absolute gains were intentional correction of behavior and openness to
feedback, rather than self-observation or critical self-evaluation. This pattern suggests that cognitive
awareness of professional shortcomings - while necessary - is insufficient on its own. The decisive
developmental step is the formation of a behavioral disposition: the habitual impulse to act upon
reflective insights rather than merely register them. Pedagogical technologies that build this
disposition require not only reflective instruments but also a sustained institutional culture in which
reflection is modeled by senior faculty, rewarded structurally through assessment criteria, and
protected from the punitive dynamics that suppress authentic self-disclosure among trainees.
Limitations include the single-institution design, the 12-month timeframe which may be insufficient
to capture long-term consolidation of reflective habits, and the absence of patient outcome data as a
downstream measure of professional development effectiveness.

Structured pedagogical technology incorporating reflective journals, video-assisted debriefing,
simulation-based scenarios, and digital portfolios produces statistically significant and clinically
meaningful improvements in the reflective culture of urology residents. These findings support
institutional adoption of reflective competency frameworks as a mandatory component of
postgraduate urological education.
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