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INTRODUCTION 
Ensuring the competence of healthcare professionals, particularly in specialized fields such as 
Orthopedics, is critical for high-quality patient care. The Mini Clinical Evaluation Exercise (Mini-CEX) 
and Directly Observed Procedural Skills (DOPS) are two well-established assessment tools used in medical 
education to evaluate clinical competencies. 
Mini-CEX assesses a trainee’s clinical reasoning, communication, professionalism, and technical skills 
through brief, focused interactions with multiple assessors.1 DOPS, on the other hand, focuses specifically 
on procedural skills and technical competence through direct observation and structured feedback.2 
These tools facilitate formative assessment and provide constructive feedback, which is essential for skill 
development and competency-based medical education (CBME).3 

This study explores the implementation and effectiveness of Mini-CEX and DOPS in assessing and 
enhancing the clinical skills of orthopedic postgraduate trainees in a rural teaching hospital in South 
India. 
Rationale 
Despite the growing demand for highly skilled orthopedic professionals, there is a gap in the application 
of structured assessment tools in postgraduate training. Studies suggest that the inclusion of structured 
assessments in medical education leads to improved clinical skills, better patient outcomes, and enhanced 
professional development.4,5 However, limited research exists on the effectiveness of Mini-CEX and 
DOPS in orthopedic residency programs, particularly in rural teaching hospitals. This study aims to 
evaluate whether the systematic use of Mini-CEX and DOPS can improve clinical competencies, provide 
meaningful feedback, and shape better orthopedic specialists.6,7 

Objectives 
The primary objective of this study is 
To analyze the effectiveness of implementing Mini-CEX and DOPS in a one-year postgraduate residency 
program. Specifically, the study aims to: 
• Assess the impact of Mini-CEX and DOPS on the clinical competencies of orthopedic residents. 
• Evaluate the reliability and feasibility of these tools in routine clinical practice. 
• Provide structured feedback to trainees for skill improvement. 
 
MATERIALS AND METHODS 
Study Design and Setting 
This study is a secondary data analysis conducted at R.L. Jalappa Hospital, Tamaka, Kolar, between 
September 2023 and October 2024.  
The study focuses on eight orthopedic postgraduate residents undergoing training at this tertiary care 
teaching hospital. 
Study Tools 
• Mini-CEX: Used to assess clinical reasoning, communication, professionalism, and technical skills 
through structured, real-time evaluations.8 
• DOPS: Used to evaluate procedural skills by directly observing trainees during clinical procedures.9 
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Data Collection and Analysis 
Two assessment questionnaires were administered at five time points: at admission, after one month, 
three months, six months, and one year of training. The assessments were conducted by orthopedic 
faculty members who rated the residents' competencies using structured checklists. 
Data collected from Mini-CEX and DOPS were analyzed using SPSS version 22. Descriptive statistics, 
including frequencies, proportions, mean, and standard deviation, were used for categorical data. Paired 
t tests were employed to determine statistical significance, with a p-value of <0.05 considered significant.10 

 

RESULTS 
A total of eight orthopedic postgraduate trainees were assessed over one year. Their performance was 
measured in terms of clinical reasoning, communication, professionalism, and technical skills. 
Table 1: Mean Scores Across Different Assessment Periods 

Time 
Point 

Clinical 
Reasoning (Mean 
± SD) 

Communication 
(Mean ± SD) 

Professionalism 
(Mean ± SD) 

Technical Skills 
(Mean ± SD) 

Admission 5.2 ± 0.8 5.0 ± 0.7 5.1 ± 0.6 5.0 ± 0.8 
1 Month 6.4 ± 0.7 6.1 ± 0.6 6.2 ± 0.5 6.0 ± 0.7 
3 Months 7.5 ± 0.6 7.3 ± 0.6 7.4 ± 0.5 7.2 ± 0.6 
6 Months 8.3 ± 0.5 8.1 ± 0.5 8.0 ± 0.4 8.2 ± 0.5 
1 Year 9.0 ± 0.4 8.9 ± 0.4 8.8 ± 0.3 8.9 ± 0.4 

 
Graph 1: Mean Scores Over Time 

 
(A line graph showing the progression of scores for each competency category over time) 
Paired t-tests were used to determine the significance of improvements at different time points. 
 
Table 2: Statistical Significance of Improvements 

Comparison 
Period 

Clinical 
Reasoning (p-
value) 

Communication (p-
value) 

Professionalism (p-
value) 

Technical Skills 
(p-value) 

Admission vs 1 
Month 

0.002 0.005 0.004 0.003 

1 Month vs 3 
Months 

0.001 0.002 0.002 0.001 

3 Months vs 6 
Months 

0.002 0.003 0.003 0.002 

6 Months vs 1 
Year 

0.004 0.005 0.004 0.003 

All comparisons showed statistically significant improvements (p<0.05), indicating that Mini-CEX and 
DOPS effectively enhanced the clinical competencies of the trainees. 
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DISCUSSION 
The study findings provide evidence that implementing Mini-CEX and DOPS significantly improves 
orthopedic trainees' clinical competencies. The structured assessments and real-time feedback allowed 
trainees to progressively enhance their skills. Similar findings have been reported in other medical 
specialties.11,12 These results align with the competency-based medical education model, which emphasizes 
continuous formative assessments to ensure skill mastery.13,14 

The findings of this study demonstrate that the systematic implementation of Mini-CEX and DOPS in 
an orthopedic postgraduate residency program significantly enhances trainees' clinical competencies. The 
progressive improvement in scores across all domains—clinical reasoning, communication, 
professionalism, and technical skills—validates the efficacy of these tools in improving skill development 
within competency-based medical education (CBME) frameworks. The statistically significant 
improvements (p < 0.05) observed at each assessment interval underscore the transformative potential of 
structured, real-time feedback, aligning with global trends in workplace-based assessments (WBAs).17,20 

The repeated application of Mini-CEX and DOPS to trainees provided opportunity to provide feedback, 
enabling proper refinement of competencies. This aligns with Burgess et al.19, who emphasize that 
feedback quality directly correlates with skill acquirement.  
The steady rise in mean scores (Table 1) are similar to findings by Al Ansari et al.17, who reported similar 
improvements in postgraduate trainees exposed to longitudinal WBAs. Notably, the implementation of 
structured checklists helped to construct alignment, avoiding assessment biases and enhancing 
reliability.20 

Contrary to assumptions that WBAs are valid only in well-resourced institutions, this study demonstrates 
that successful implementation of this in a rural teaching hospital is also possible. Trainees perceived 
Mini-CEX and DOPS as valuable for skill development rather than just exercises which contain tick 
boxes.18 This is also well demonstrated in anesthesia training by Weller et al..26 However, faculty training 
emerged as a critical factor, as expertise of assessors significantly influences assessment outcomes.21 
Therefore, investment in faculty development programs is very much essential to standardize feedback 
quality and ensure reliability in diverse settings.22 

The results support CBME models, where formative assessments replace episodic summative evaluations. 
Since this is a longitudinal study, it allowed tracking of skill retention. Similar findings can be found in 
a study by Pell et al.25 on remediation efficacy.  
Trainees' progressive mastery of orthopedic procedures via DOPS underscores its utility in technical skill 
assessment as seen in Lörwald et al.'s23 meta-analysis on Mini-CEX/DOPS effectiveness across specialties. 
Limitations 
Despite its successes, the study has certain limitations. The small sample size (n=8) may limit 
generalizability, though similar studies in internal medicine by Malhotra S et al.24 and surgery by Al Ansari 
et al.17 validate broader applicability.  
Time constraints for faculty and trainees were notable, a common challenge in WBA implementation.18, 

26  
Digital platforms could streamline assessments, as suggested by Driessen et al.21, by automating feedback 
documentation and reducing administrative burdens. 
 
CONCLUSION 
This study underscores the importance of integrating Mini-CEX and DOPS into routine orthopedic 
postgraduate training. By providing structured, real-time feedback and measuring key clinical 
competencies, these tools significantly enhance trainee skill development. The findings could serve as a 
model for other medical specialties implementing competency-based assessment methods.15,16 

Mini-CEX and DOPS as indispensable tools for orthopedic training, particularly in resource-constrained 
settings. By embedding these assessments into routine practice, institutions can cultivate a culture of 
continuous learning, ultimately improving patient care. Future efforts must address faculty training and 
technological integration to maximize their potential. 
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