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Abstract 
Introduction: The multiple mini-interview (MMI) is widely used in residency selection to assess non-cognitive competencies, 
whilst Key Feature Questions (KFQs) evaluate clinical reasoning at critical decision points. Understanding associations between 
these tools may enhance candidate evaluation. 
Methods: This retrospective study included 122 anaesthesiology residency candidates from three consecutive cohorts (2023–
2025). MMI scores across five domains (motivation, crisis management, stress/mood management, situational awareness and 
decision-making, and growth mindset), grade point average (GPA), multiple-choice question (MCQ) scores, and KFQ scores 
were analysed. Spearman's correlation examined associations with KFQ performance, and multiple linear regression identified 
independent contributors. 
Results: The mean candidate age was 27.9 years (±1.98); 76.2% were female. Moderately strong positive correlations were 
observed between KFQ scores and MMI domains of motivation (r = 0.577, p < 0.001), crisis management (r = 0.511, p < 0.001), 
and situational awareness and decision-making (r = 0.658, p < 0.001). GPA and MCQ scores showed no significant associations 
with KFQ performance. Regression analysis explained 56.8% of the variance in KFQ scores (R² = 0.568, p < 0.001), with 
motivation (B = 0.361, p < 0.001), crisis management (B = 0.300, p = 0.016), and decision-making (B = 0.621, p < 0.001) as 
significant contributors. 
Conclusion: Key MMI domains – motivation, crisis management, and situational awareness and decision-making – were 
significantly associated with clinical reasoning performance as measured by KFQs, whilst GPA and MCQ scores were not. These 
findings support integrating structured non-cognitive assessments alongside cognitive measures in anaesthesia residency 
selection, highlighting the value of a multi-dimensional approach to candidate evaluation. 
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I. INTRODUCTION 
Residency selection is a critical responsibility of medical 
educators, particularly in anaesthesiology, where 
clinicians must integrate knowledge with rapid decision-
making, teamwork, and emotional regulation in high-
stakes clinical environments (Evans et al., 2016; Gaba, 
2004; Niburski & Buu, 2021; Stiegler & Gaba, 2015; 
Stiegler & Tung, 2014). Traditional selection metrics 
such as grade point average (GPA) and multiple-choice 
question (MCQ) scores primarily assess cognitive 
ability, but their predictive value for clinical performance 
and reasoning is limited (Daniel et al., 2019; Rencic et 
al., 2020). Increasing recognition of the importance of 
non-cognitive skills has prompted the adoption of 
additional tools to evaluate attributes beyond academic 
achievement (Clapp et al., 2023; Drolet, 2015). 
 
The multiple mini-interview (MMI) has become a widely 
accepted method for assessing non-cognitive 
competencies such as professionalism, motivation, 
teamwork, and stress management (Knorr & Hissbach, 
2014; Pau et al., 2013; Rees et al., 2016; Sklar et al., 
2015). Its structured format, incorporating multiple 
stations and examiners, enhances fairness and reliability 
compared to conventional interviews (Knorr & 
Hissbach, 2014; Pau et al., 2013). Evidence suggests that 
MMI performance is associated with subsequent success 
in training, particularly in domains requiring 
interpersonal and professional behaviours (Pau et al., 
2013; Rees et al., 2016). However, its relationship to 
clinical reasoning ability remains less well established. 
Theoretically, non-cognitive competencies assessed by 
the MMI – such as situational awareness, crisis 
management, and motivation – may serve as 
dispositional enablers of clinical reasoning, facilitating 
the cognitive processes required for sound clinical 
decision-making (Flin et al., 2010; Stiegler & Tung, 
2014). Candidates who demonstrate stronger situational 
awareness may be more adept at integrating contextual 
cues during KFQ scenarios, whilst those with greater 
crisis management skill may exhibit more effective 
problem-solving under uncertainty. Understanding these 
associations within the same selection process may 

inform how programmes design and weight assessment 
tools in residency admission. 
 
Clinical reasoning is a core competency in 
anaesthesiology, where practitioners must analyse 
evolving situations, anticipate complications, and make 
timely decisions under uncertainty (Minehart & Katz, 
2021; Reale et al., 2023; Stiegler & Tung, 2014). Key 
Feature Questions (KFQs) are designed to assess clinical 
reasoning by focusing on critical decision points within 
authentic clinical scenarios (Daniel et al., 2019; 
Hrynchak et al., 2014; Naz et al., 2025). By targeting 
essential elements of problem-solving rather than 
comprehensive knowledge recall, KFQs provide a 
validated measure of specific, decision-oriented aspects 
of clinical reasoning (Daniel et al., 2019; Hrynchak et al., 
2014). Importantly, while KFQs capture reasoning at key 
moments of clinical decision-making, they do not 
represent a comprehensive assessment of all reasoning 
domains or real-world clinical complexity (Rencic et al., 
2020). 
 
This study examines the associations between specific 
MMI competencies – motivation, crisis management, 
stress and mood management, situational awareness and 
decision-making, and growth mindset – and clinical 
reasoning performance among anaesthesia residency 
candidates assessed within the same selection process. 
We hypothesised that competencies such as situational 
awareness, decision-making, crisis management, and 
motivation would be more strongly associated with KFQ 
performance than traditional academic measures, thereby 
underscoring the complementary value of non-cognitive 
assessments in residency selection. Establishing these 
associations may provide evidence to refine selection 
processes by integrating cognitive and non-cognitive 
domains, ultimately ensuring that candidates are better 
prepared for the complex demands of anaesthesiology 
practice. 
 

II. METHODS 
This study was reviewed and approved by the Siriraj 
Institutional Review Board (Si 496/2025). Given its 

Practice Highlights 
 Situational awareness and decision-making showed the strongest association with clinical reasoning performance, 

underscoring their central role in anaesthesiology practice.  
 Crisis management and motivation were also significantly associated with clinical reasoning ability, suggesting 

that adaptability and intrinsic drive support effective problem-solving in clinical contexts.  
 Traditional academic measures (GPA and MCQ scores) were not significantly associated with clinical reasoning 

performance, highlighting their limitations as sole criteria for residency selection.  
 Key Feature Questions (KFQs) complemented the MMI by capturing applied reasoning in structured, context-

specific clinical scenarios.  
 Integrating cognitive and non-cognitive assessments in residency selection may better identify candidates suited 

to the complex demands of anaesthesiology and inform competency-focused training. 
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retrospective design, informed consent was waived, and 
all measures were taken to safeguard candidate 
confidentiality. 
 
This retrospective descriptive study was conducted 
within the anaesthesiology residency programme of a 
tertiary academic medical centre. Since 2023, the 
programme has employed a standardised residency 
selection process incorporating both cognitive and non-
cognitive assessments, including a five-station multiple 
mini-interview (MMI) evaluating predefined non-
cognitive competencies and a Key Feature Question 
(KFQ) examination assessing clinical reasoning at 
critical decision points. The same selection framework, 
scoring rubrics, and assessor training procedures were 
applied to all candidates to ensure consistency across 
admission cycles. 
 
Data were obtained from applicants to the 
Anaesthesiology Residency Programme, Faculty of 
Medicine Siriraj Hospital, across three consecutive 
academic years (2023–2025). Eligible participants were 
candidates who completed both the MMI and KFQ 
assessments as part of the selection process. Candidates 
with missing or incomplete data for any relevant 
variables–including MMI scores, KFQ scores, grade 
point average (GPA), or multiple-choice question 
(MCQ) scores–were excluded. 
 
Data were retrieved from the centralised institutional 
database after the completion of each admission cycle. 
Quality control measures, including double-checking 
entries and resolving discrepancies, were implemented to 
ensure dataset integrity. The MMI comprised five 
structured, scenario-based stations, each assessing one 
non-cognitive competency aligned with the redesigned 
2023 curriculum: motivation, crisis management, stress 
and mood management, situational awareness and 
decision-making, and growth mindset. Interviewers 
received standardised training, and scoring was 
conducted using predefined rubrics. The KFQ 
assessment, conducted in parallel with the MMI, 
measured candidates’ clinical reasoning skills through 
responses to context-specific clinical scenarios. 
Questions were developed and reviewed by a committee 
of anaesthesia educators, and responses were scored 
using a standardised rubric to ensure objectivity and 
consistency. The KFQ assessment comprised five items 
covering key clinical decision-making domains in 
anaesthesia and critical care, including haemodynamic 
instability and shock management, perioperative 
resuscitation, and respiratory crisis management relevant 
to emergency and perioperative settings. Items were 
developed through a structured expert committee 
process, with scenarios reviewed iteratively by a panel of 

anaesthesiologists for content relevance and clinical 
authenticity. Formal content validity indices were not 
calculated for this dataset. Inter-rater reliability was 
assessed using two independent raters; the inter-rater 
correlation coefficient was 0.86 using Pearson's 
correlation, indicating good agreement between scorers.  
 
In addition to MMI and KFQ scores, academic records – 
including GPA and MCQ scores – were extracted from 
candidate applications. All data were anonymised prior 
to analysis and entered into a centralised database with 
double-entry verification and discrepancy resolution 
procedures. 
 
The required sample size was determined a priori for 
correlation analysis, assuming a medium effect size, a 
significance level of 0.05, and 80% power. This yielded 
a minimum of 88 participants, ensuring sufficient 
statistical power. 
 
Descriptive statistics summarised candidate 
demographics and academic characteristics. Continuous 
variables (e.g., age, GPA) were reported as means with 
standard deviations, while categorical variables were 
presented as frequencies and percentages. Data 
validation included normality testing using the Shapiro–
Wilk or Kolmogorov–Smirnov tests and outlier detection 
with box plots and z-scores. Correlation analysis was 
used to examine associations between KFQ scores and 
other variables, using either Pearson’s or Spearman’s 
coefficients depending on data distribution. Multiple 
linear regression was then applied to identify 
independent predictors of KFQ performance. The KFQ 
score served as the dependent variable, while MMI 
competencies, GPA, and MCQ scores were included as 
predictors. Model performance was evaluated using 
adjusted R² values, and regression coefficients with 
corresponding p-values were reported. Multicollinearity 
was assessed using variance inflation factors (VIF), all 
of which were <2, indicating no significant 
multicollinearity. 
 
Formal cross-validation was not performed, as the 
analysis was based on a single, complete cohort and no 
independent validation dataset was available; dividing 
the dataset into training and validation subsets would 
have substantially reduced statistical power and the 
stability of parameter estimates. 
 
All statistical analyses were conducted using IBM SPSS 
Statistics for Windows, version 29.0 (IBM Corp., 
Armonk, NY, USA). A p-value of <0.05 was considered 
statistically significant. 
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III. RESULTS 
A total of 122 candidates from three consecutive 
anaesthesia residency cohorts (2023–2025) were 
included in the analysis. The cohort comprised 32 
candidates in 2023, 48 in 2024, and 42 in 2025, with an 
overall response rate of 100% candidates assessed. All 
participants completed both the KFQs and the five MMI 
stations. As there were no missing data, all candidate 
records were analysed. The mean age of participants was 
27.9 years (± 1.98), and 93 (76.2%) were female (Table 
1). The average cumulative GPA was 3.38 (± 0.23). The 
mean scores were 54.6 (± 10.9) for the 30-item MCQ, 
57.1 (± 17.9) for the KFQs, and 84.6 (± 15.8), 74.9 (± 
13.5), 81.9 (± 10.5), 83.3 (± 13.4), and 77.0 (± 14.8) for 
MMI1 (motivation), MMI2 (crisis management), MMI3 
(stress and mood management), MMI4 (situational 
awareness and decision-making), and MMI5 (growth 
mindset), respectively (Figure 1). 
 
Spearman’s correlation analysis revealed a positive but 
weak association between overall MMI scores and KFQ 
scores (r = 0.222, p = 0.014) as demonstrated in Table 2. 
When analysed by domain, KFQ scores demonstrated 
moderate to moderately strong positive correlations with 
MMI1 (motivation; r = 0.577, p < 0.001), MMI2 (crisis 
management; r = 0.511, p < 0.001), and MMI4 
(situational awareness and decision-making; r = 0.658, p 
< 0.001). In contrast, correlations with MMI3 (stress and 
mood management; r = 0.096, p = 0.29) and MMI5 
(growth mindset; r = 0.125, p = 0.17) were weak and not 

statistically significant. No significant correlations were 
observed between KFQ scores and traditional academic 
metrics, including GPA (r = 0.104, p = 0.25) and MCQ 
scores (r = 0.024, p = 0.79). 
 
To further identify predictors of clinical reasoning 
performance, a multiple linear regression analysis was 
conducted with KFQ score as the dependent variable. 
The overall model was statistically significant (F(7,114) 
= 21.37, p < 0.001), explaining 56.8% of the variance in 
KFQ scores (R² = 0.568, adjusted R² = 0.541). Three 
MMI domains emerged as significant predictors: 
motivation (B = 0.361, β = 0.318, 95% CI [0.20, 0.52], p 
< 0.001), crisis management (B = 0.300, β = 0.189, 95% 
CI [0.06, 0.54], p = 0.016), and situational awareness and 
decision-making (B = 0.621, β = 0.425, 95% CI [0.40, 
0.84], p < 0.001). Among these, situational awareness 
and decision-making was the strongest predictor. Other 
MMI domains (stress and mood management, growth 
mindset), GPA, and MCQ scores were not significant 
predictors of KFQ performance (all p > 0.05). Stress and 
mood management showed a small negative but non-
significant effect (B = –0.085, p = 0.460) (Table 3). 
 
Model diagnostics indicated no violations of regression 
assumptions. All VIF values were below 2, confirming 
the absence of multicollinearity. Residuals were 
normally distributed, approximately homoscedastic, and 
fell within ±3 standard deviations. No influential outliers 
were detected.

 
Variable Mean ± SD / n (%) 

Age (years) 27.9 ± 1.98 

Female 93 (76.2%) 
GPA 3.38 ± 0.23 

MCQ score  54.6 ± 10.9 

KFQ score  57.1 ± 17.9 

MMI1 Motivation  84.6 ± 15.8 
MMI2 Crisis management 74.9 ± 13.5 

MMI3 Stress and mood management 81.9 ± 10.5 
MMI4 Situational awareness and decision-making 83.3 ± 13.4 

MMI5 Growth mindset 77.0 ± 14.8 

MCQ, KFQ, and each of the five MMI station scores were standardised to a maximum of 100 points. 
Table 1. Participant characteristics and academic performance (n = 122). 
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Figure 1. Violin plots showing score distributions for MMI competencies, GPA, MCQ, and KFQ. White dots indicate medians, thick 

bars interquartile ranges, and thin lines overall ranges. 

 
Variable r p-value 

Overall MMI score 0.222 0.014 
MMI1 Motivation 0.577 <0.001 

MMI2 Crisis management 0.511 <0.001 
MMI3 Stress and mood management 0.096 0.29 

MMI4 Situational awareness and decision-making 0.658 <0.001 
MMI5 Growth mindset 0.125 0.17 

GPA 0.104 0.25 
MCQ score 0.024 0.79 

Table 2. Spearman’s correlations between KFQ and candidate variables.

 
Predictor B SE β t p 95% CI (B) VIF 

Constant -57.21 18.94 – -3.02 0.003 -94.73, -
19.70 – 

MMI1 Motivation 0.361 0.08 0.318 4.49 <0.001 0.20, 0.52 1.33 
MMI2 Crisis 
management 0.300 0.123 0.189 2.45 0.016 0.06, 0.54 1.56 

MMI3 Stress and mood 
management -0.085 0.115 -0.05 -0.74 0.46 -0.31, 0.14 1.18 

MMI4 Situational 
awareness and decision-
making 

0.621 0.112 0.425 5.52 <0.001 0.40, 0.84 1.56 

MMI5 Growth mindset 0.082 0.09 0.068 0.92 0.362 -0.10, 0.26 1.45 
MCQ score -0.074 0.108 -0.045 -0.69 0.495 -0.29, 0.14 1.16 
GPA 6.049 5.631 0.077 1.07 0.285 -5.11, 17.20 1.37 

Table 3. Multiple linear regression predicting clinical reasoning performance (KFQ Scores). 
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IV. DISCUSSION 
This study examined the associations between multiple 
mini-interview (MMI) competencies and clinical 
reasoning performance, as assessed by Key Feature 
Questions (KFQs), among anaesthesia residency 
candidates within the same selection process. Three 
MMI domains – motivation, crisis management, and 
situational awareness and decision-making –  showed 
significant positive associations with KFQ scores, with 
situational awareness and decision-making 
demonstrating the strongest relationship. In contrast, 
GPA, MCQ scores, and the other MMI domains (stress 
and mood management, growth mindset) were not 
significantly associated with KFQ performance. These 
findings highlight the value of targeted non-cognitive 
assessments as a complement to traditional academic 
measures in residency selection. 
 
Situational awareness and decision-making were the 
most powerful predictors of clinical reasoning, 
underscoring their central role in anaesthesiology 
practice. These competencies align directly with the 
specialty’s demands, where anaesthesiologists must 
continuously monitor dynamic environments, recognise 
subtle changes in patient status, and anticipate potential 
complications (Flin et al., 2010; Schulz et al., 2013). 
Situational awareness involves perceiving relevant cues, 
interpreting their meaning, and projecting their 
implications, while decision-making requires selecting 
appropriate actions under time pressure (Stiegler & 
Tung, 2014). Together, these processes reflect the dual-
process theory of cognition, in which clinicians alternate 
between analytic reasoning – deliberate, evidence-based 
thinking–and heuristic reasoning – fast, experience-
based judgements (Gaba et al., 1995; Schulz et al., 2013; 
Stiegler & Tung, 2014). The strong association between 
situational awareness and decision-making with KFQ 
performance is unsurprising, as KFQs assess the 
application of knowledge to context-specific problems, 
requiring candidates to integrate information, weigh 
alternatives, and justify decisions in a structured format 
(Hrynchak et al., 2014). Thus, performance on KFQs is 
likely to mirror the cognitive operations underpinning 
high-quality decision-making in clinical practice (Naz et 
al., 2025). 
 
Crisis management also emerged as a significant 
predictor of reasoning performance. This domain 
assesses a candidate’s ability to respond to acute, high-
stakes scenarios by rapidly evaluating evolving 
situations, prioritising competing tasks, and 
implementing interventions under uncertainty  (Burden, 
2020; Gaba et al., 1995; Minehart & Katz, 2021; Norman 
et al., 2017). These cognitive processes parallel the skills 
required in KFQs, which demand flexible thinking and 

the capacity to select appropriate management strategies 
when faced with critical problems (Hrynchak et al., 
2014). Importantly, success in crisis management 
reflects not only technical knowledge but also the ability 
to remain composed, process information efficiently, and 
adapt decisions to rapidly changing conditions – all 
qualities that underpin effective clinical reasoning in 
anaesthesiology (Stiegler & Gaba, 2015). 
 
Motivation to pursue anaesthesiology was another 
predictor of KFQ performance, highlighting the 
influence of intrinsic drive on reasoning ability. 
Candidates motivated by a genuine interest in the 
specialty may demonstrate greater perseverance, focus, 
and cognitive engagement when solving complex 
problems (Gaba, 2004; Niburski & Buu, 2021). 
Motivation may also enhance metacognitive skills, such 
as self-reflection and adaptive information processing, 
which are critical for reasoning in high-stress or 
ambiguous clinical situations (Flin & Patey, 2011; Flin 
et al., 2010; Reale et al., 2023). This finding suggests that 
motivation is not merely a personal attribute but an 
enabler of cognitive adaptability and resilience, allowing 
individuals to sustain effort and maintain reasoning 
performance even under demanding conditions. 
 
Together, these results highlight that clinical reasoning 
ability is not solely dependent on factual knowledge but 
is shaped by a combination of cognitive adaptability, 
resilience under stress, and professional motivation 
(Smith et al., 2022). The MMI domains most strongly 
associated with KFQ performance – situational 
awareness, decision-making, crisis management, and 
motivation – represent a cluster of non-cognitive 
attributes that appear to co-occur with reasoning 
performance, underscoring the importance of including 
structured assessments of these competencies in 
residency selection. 
 
In contrast, GPA and MCQ scores did not correlate with 
KFQ outcomes. While these measures reflect academic 
achievement and knowledge acquisition, they do not 
necessarily capture the applied reasoning and judgement 
required in patient care (Rencic et al., 2020). GPA may 
reflect long-term academic diligence, and MCQs assess 
factual recall and recognition, but neither provides 
insight into how knowledge is synthesised or applied in 
dynamic, uncertain contexts (Daniel et al., 2019). This 
explains why these traditional academic metrics, 
although useful, were weaker predictors of reasoning 
ability compared to MMI competencies. Similarly, MMI 
domains such as stress and mood management and 
growth mindset, though important for professional 
development and long-term adaptability, may exert more 
indirect effects on reasoning. Their influence may 
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emerge later in residency training, when resilience and 
adaptability are tested by sustained clinical workload, 
rather than in reasoning-focused assessments like KFQs 
(Hrynchak et al., 2014). 
 
Our findings are consistent with prior research 
demonstrating the predictive validity of MMIs for 
clinical performance and professionalism-related traits 
(Duff et al., 2020; Jerant et al., 2019; Kim et al., 2014). 
However, unlike studies showing strong associations 
between MMIs and academic achievement in dental and 
medical students (Jerant et al., 2019; Li et al., 2025; 
Partido & Soto, 2019), we did not observe such 
relationships. This discrepancy may be due to our focus 
on clinical reasoning, which is more closely tied to 
performance in practice than to traditional academic 
outcomes (Jerant et al., 2019; Kim et al., 2014). Clinical 
performance relies on situational awareness and 
judgement, whereas academic performance encompasses 
broader constructs defined by educational systems 
(Rencic et al., 2020; Zagury-Orly et al., 2022). While 
there is some overlap, reasoning does not fully account 
for academic achievement (Daniel et al., 2019; Smith et 
al., 2022; Zagury-Orly et al., 2022).  Prior work also 
suggests a bidirectional relationship, with academic 
support – such as encouragement to ask questions and 
access to literature – enhancing reasoning, while 
reasoning competencies like situational judgement and 
decision-making predict future performance (Li et al., 
2025; Zagury-Orly et al., 2022). KFQs, by emphasising 
the application of knowledge to context-specific 
problems, complement the MMI by capturing reasoning 
skills in a structured format (Hrynchak et al., 2014; Naz 
et al., 2025). Together, these tools highlight the 
importance of evaluating both cognitive and non-
cognitive domains in the selection process. 
 
A. Implications for residency selection and training 
These findings suggest that residency selection should 
extend beyond academic metrics to incorporate 
structured non-cognitive assessments. In particular, 
situational awareness and decision-making showed the 
strongest associations with reasoning performance, 
reinforcing their relevance in identifying candidates 
likely to excel in the complex, dynamic environment of 
anaesthesiology. The absence of significant associations 
for GPA and MCQ scores emphasises the limitation of 
relying primarily on academic performance in resident 
selection. A balanced model – integrating MMIs, 
cognitive tests, and KFQs – may provide a more 
comprehensive assessment of candidate suitability. 
 
Residency training should also reinforce the 
competencies identified at selection. Encouraging 
questioning, providing access to literature, and 

promoting deliberate practice can strengthen reasoning 
processes and decision-making. Embedding these 
strategies within curricula may foster both cognitive and 
non-cognitive skills, thereby ensuring residents are 
prepared for safe and effective clinical practice. 
 
B. Strengths and limitations 
A key strength of this study is its focus on the 
relationship between non-cognitive competencies 
assessed by the MMI and clinical reasoning performance 
measured by KFQs, an area that has received limited 
attention in anaesthesia residency selection research. By 
examining both cognitive and non-cognitive predictors, 
the study provides a more comprehensive perspective on 
candidate evaluation, highlighting the distinct 
contribution of situational awareness and decision-
making to clinical reasoning. The use of multiple data 
sources – including MMI competencies, GPA, MCQ 
scores, and KFQs – allowed for a robust comparison of 
predictors, strengthening the validity of the findings. 
Additionally, the inclusion of a full cohort across 
multiple admission cycles reduces sampling bias and 
enhances the reliability of the results. 
 
However, several limitations should be acknowledged. 
First, the study was conducted within a single institution, 
which may limit the generalisability of the findings to 
other residency programmes with different educational 
cultures, curricula, or selection frameworks. Institution-
specific factors – such as the structure of the 
anaesthesiology training programme, alignment between 
selection tools and curricular competencies, and the 
design of the MMI and KFQ assessments – may have 
influenced applicant performance and the observed 
relationships. Second, the retrospective design restricts 
the ability to establish causal relationships between MMI 
competencies and clinical reasoning performance. Third, 
formal cross-validation was not undertaken, as the 
analysis was based on a single, complete cohort without 
an external validation dataset; as such, the findings 
should be interpreted as exploratory rather than 
confirmatory. Future multi-institutional or prospective 
studies with independent validation samples are needed 
to assess the robustness and generalisability of these 
associations. In addition, although KFQs are a validated 
and practical proxy for assessing clinical reasoning at 
key decision points, they cannot fully capture the 
complexity of real-world clinical reasoning, which is 
influenced by contextual, environmental, and team-
based factors such as workload, time pressure, and 
interprofessional interactions. Finally, the study focused 
on short-term performance outcomes; long-term follow-
up linking selection measures to clinical performance 
during residency and independent practice would 
provide stronger evidence for predictive validity. 
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Furthermore, formal psychometric properties of the 
MMI stations, including inter-rater agreement and 
generalisability coefficients, were not available for the 
current dataset; for the KFQ, inter-rater reliability was 
assessed and reported in the Methods section (r = 0.86). 
This is acknowledged as a limitation, and future studies 
should incorporate comprehensive psychometric 
evaluation for both instruments. Additionally, it was not 
possible to include sample MMI scenarios or KFQ items 
as supplementary material, as both item sets remain part 
of the active item banking pool currently used in the 
department’s ongoing annual residency admission 
process. Public disclosure of these items could 
compromise the integrity of future selection cycles; this 
constraint is acknowledged as a limitation of this report. 
 
C. Future directions 
Future research should employ multi-institutional and 
prospective designs to test generalisability and causality. 
Longitudinal studies linking MMI and KFQ results to 
workplace-based assessments, simulation performance, 
and patient care indicators would provide stronger 
evidence of predictive validity. Programmes could also 
track whether residents who score highly in domains 
such as situational awareness and decision-making 
during selection subsequently demonstrate superior 
clinical reasoning and performance in training. This 
would not only validate the predictive utility of MMIs 
but also inform ongoing curriculum design and 
personalised learning plans. Research should further 
explore how educational interventions – such as 
structured feedback, mentoring, and deliberate practice – 
enhance the competencies most strongly tied to 
reasoning. Incorporating complementary tools, such as 
entrustable professional activities (EPAs) and situational 
judgement tests, may enrich assessment frameworks and 
provide a more holistic evaluation. Ultimately, aligning 
residency selection and curricula with competencies 
most relevant to clinical reasoning can better prepare 
residents for the demands of practice and enhance patient 
care outcomes. 

 
V. CONCLUSION 

This study found that key MMI domains – situational 
awareness and decision-making, crisis management, and 
motivation – were significantly associated with clinical 
reasoning performance as measured by KFQs among 
anaesthesia residency candidates, whereas GPA and 
MCQ scores were not. These findings underscore the 
value of incorporating structured non-cognitive 
assessments alongside cognitive measures in residency 
selection. However, as MMI and KFQ assessments were 
administered within the same selection cycle, these 
results reflect associations between constructs rather than 
predictive relationships. Further multi-institutional, 

prospective studies are required to determine predictive 
validity and long-term educational impact, and to 
confirm that candidates demonstrating these 
competencies at selection subsequently exhibit superior 
clinical reasoning during residency training. 
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