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ABSTRACT 
Multiple mini-interviews (MMI) have been used as a tool in the selection of medical students to 
evaluate their interpersonal and intrapersonal attributes. It is suggested that rigorous evaluation 
in MMI may predict academic performance during medical training. Thus, this study aims to 
determine the relationship between MMI scores and subsequent academic performance at the end 
of the preclinical phase. MMI scores for the academic session 2019/2020 intake in Universiti Putra 
Malaysia were gathered. The dependent variables were the students’ academic performance at 
the end of the preclinical phase involving the Professional Examination and Professionalism and 
Personal Development (PPD) course. No significant positive correlation was observed between 
MMI and total Professional Examination scores. Total MMI and empathy station scores have a weak 
positive relationship with objective structured clinical examination (OSCE) marks. There was also a 
significant positive correlation between resilience station scores and PPD peer assessment marks. 
In contrast, there was a negative correlation between Malay language station scores and the theory 
component of Professional Examination marks. This study suggests that MMI has the potential to 
predict in-programme clinical performance and professionalism characteristics. Studies with larger 
cohorts are essential to support this evidence.
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SHORT 
 COMMUNICATION

INTRODUCTION

In spite of the high numbers of academically qualified applicants for medical school with 
limited places to offer, universities now have different strategies for selecting their students, 
which is very crucial as the accepted candidates must possess the capability to complete 
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medical training and eventually become competent doctors. Multiple mini-interviews 
(MMI), a highly structured method resembling the objective structured clinical examination 
(OSCE), was developed by McMaster University in Canada (1). In MMI, candidates rotate 
around a series of stations designed to assess cognitive and non-cognitive attributes. The 
designed scenarios or questions are flexible and can be moulded to assess attributes that 
best meet the programmes and school’s requirements (2), such as critical thinking ability, 
communication skills and attitudes towards certain ethical or social issues. The MMI, 
therefore, allows a wide sampling of candidates’ competencies to gain a more accurate 
picture of their overall ability (2). 

Most previous studies have shown moderate to high reliability of MMI (3–5). With regard 
to validity, previous studies by Eva et al. (1, 6, 7) found that MMI is a positive predictor for 
future examinations as well as clerkship performance. Since 2017, Universiti Putra Malaysia 
(UPM) has been implementing MMI as a student selection tool for undergraduate medical 
programme (8). Given that all candidates have undergone screening and shortlisting based 
on their prior academic achievements, the present MMI evaluates non-cognitive attributes, 
as they are crucial for the development of future healthcare professionals. From the outset, 
we have been assessing the identical set of attributes, namely English communication 
skills, ethics, critical thinking, empathy, Malay language and resilience. These attributes 
are deemed essential characteristics for medical students and align with the programme’s 
educational objectives. While English is the primary language used for teaching and 
learning, medical students must possess proficiency in the Malay language for effective 
communication with patients during clinical training. Nevertheless, some modifications 
were implemented during the COVID-19 pandemic, as the selection process was carried out 
remotely (8). Hence, the number of stations was decreased, while the assessment procedure 
was modified as a result of logistical issues. However, the regular face-to-face selection 
process has resumed since 2022, incorporating enhancements based on what has been 
learned during the course of the pandemic.  

A longitudinal study by Jerant et al. (9) discovered that higher MMI scores have a stronger 
association with subsequent academic performance than traditional unstructured interview 
scores. In contrast, a previous study demonstrated a significant correlation between total 
MMI scores and academic performance, particularly for stations assessing critical thinking 
and presentation skills (10). This is corroborated by a recent study, which revealed a similar 
finding involving several attributes such as student motivation, communication, knowledge 
of healthcare and current issues, ethics and critical thinking (11). Considering that distinct 
sets of attributes are assessed at UPM, this study was designed to determine the relationship 
between the candidate’s performance in MMI and subsequent academic performance in the 
preclinical phase. Their academic performance was determined not only by their knowledge 
and practical skills in the examination but also by their behaviour, which was evident in the 
concurrent Professionalism and Personal Development (PPD) course. These findings will 
provide preliminary data to support the predictive validity of the proposed MMI related to 
in-programme performance.

METHODOLOGY

A total of 538 applicants attended the MMI for the Doctor of Medicine (MD) programme 
at UPM for the academic intake session 2019/2020. Six MMI stations were developed, 
each lasting for six minutes. Each station was designed to assess one domain: English 
communication skills, ethics, critical thinking, empathy, Malay language and resilience. All 
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candidates were required to go through all stations. Candidates were allowed to choose their 
preferred language (either Malay or English) for each station unless otherwise specified. 
Each station was assigned to an assessor, with rubrics being provided for scoring. Each 
station was allotted 30 marks, except for Stations 3 and 4, which have a score of 25 marks. 
Therefore, the maximum marks for the MMI were 170.

The scores were ranked, and the top 100 candidates were offered to join the medical 
programme. A total of 97 candidates enrolled in the programme, divided into preclinical 
(2 years) and clinical (3 years) phases. At the end of the second year, the students sat for 
their Professional Examination before they were eligible to progress to the clinical years. 
The examination consisted of theory (75%) and practical examinations (25%). The theory 
examination consisted of multiple-choice questions and short answer questions, while the 
practical examination comprised objective structured practical examination and OSCE. 

The students also were required to complete the PPD course that ran concurrently 
throughout the preclinical years. Each semester, the assessment consisted of reflective 
writing (30%) as well as behavioural assessment by lecturer (30%) and by peers (40%). They 
needed to submit a 500-word reflective essay on certain topics each semester, and the average 
marks were calculated. For behavioural assessment, lecturers and their peers assessed the 
students based on a scoring rubric. The students were assessed on communication skills, 
appearance, maturity, respect, responsibility, teamwork and punctuality. The peer’s rubric 
had an additional attribute, which was honesty. All scores were summed and averaged at the 
end of the fourth semester.  

Statistical Analysis

The MMI scores, PPD and Professional Examination marks of the 97 students were analysed 
using IBM SPSS Statistics version 23. Kolmogorov-Smirnorv test was utilised to test the 
normality of the data. Meanwhile, the Pearson correlation coefficient test was used to 
measure the correlation of normally distributed data, while Spearman’s correlation was 
used for non-normally distributed data. Any p-values < 0.05 were considered significant.

RESULTS

Correlation between MMI and Professional Examination

Table 1 shows the average MMI scores, Professional Examination and PPD course marks 
of the 97 students. The MMI scores, theory component and OSCE marks are presented as 
the raw scores, without conversion to percentage. The correlation between MMI scores and 
Professional Examination marks was analysed (Table 2). No significant correlation was seen 
between MMI scores and total examination marks. However, significant positive correlations 
were apparent between total MMI scores and OSCE marks, as well as Station 4 (empathy) 
scores and OSCE marks. The higher the performance of students in MMI and empathy 
station, the higher their performance in OSCE during Professional Examination. In contrast, 
there was a significant negative correlation between scores of Station 5 (Malay language) and 
the theory component of Professional Examination. The higher the performance of students 
in the Malay language station, the lower their performance in theory examinations.  
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Table 1: MMI scores, Professional Examination and PPD course marks (n = 97)

Variables Mean (SD)

Total MMI scores 140.99 (10.79)
Station 1: Communication skills 25.06 (4.18)
Station 2: Ethics 25.23 (3.87)
Station 3: Critical thinking 19.72 (3.62)
Station 4: Empathy 19.63 (4.03)
Station 5: Malay language 23.79 (4.41)
Station 6: Resilience 26.44 (3.41)

Professional Examination marks (%) 67.95 (8.63)
Theory component 452.22 (59.71)
OSCE 29.48 (3.24)

PPD total marks 92.28 (4.06)
Reflective writing 22.13 (1.61)
Lecturer assessment 31.66 (2.81)
Peer assessment 38.45 (1.39)

Table 2: Correlations between MMI scores and Professional Examination marks (r)

Variables Professional Examination marks Theory component OSCE

Total MMI scores 0.300 0.019 0.210*
Station 1: Communication skills 0.142 0.135 0.193
Station 2: Ethics 0.015 0.059 0.012
Station 3: Critical thinking 0.133 0.113 0.062
Station 4: Empathy 0.016 0.013 0.259*
Station 5: Malay language –0.195 –0.213* 0.044
Station 6: Resilience 0.050 0.015 0.025

Note: n = 97, *p < 0.05

Correlation between MMI and PPD Course

The correlation between MMI scores and PPD marks is shown in Table 3. There was a 
significant positive correlation between Station 6 (resilience) scores and peer assessment 
marks. The higher the performance of students in the resilience station, the higher their 
marks for peer assessment. Although positive correlations were observed between the MMI 
scores and PPD marks, they were not significant.

Table 3: Correlations between MMI scores and PPD marks (r)

Variables PPD total 
marks

Reflective 
writing 

Lecturer 
assessment

Peer 
assessment

Total MMI scores 0.135 –0.006 0.120 0.167
Station 1: Communication skills 0.044 –0.132 0.100 0.071
Station 2: Ethics 0.128 0.190 0.100 –0.068
Station 3: Critical thinking –0.025 0.047 –0.049 –0.048
Station 4: Empathy 0.161 0.040 0.186 0.134
Station 5: Malay language –0.007 –0.110 –0.042 0.150
Station 6: Resilience 0.064 –0.065 0.027 0.232*

Note: n = 97, *p < 0.05
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DISCUSSION

Previous studies have demonstrated a strong association between MMI scores and 
subsequent academic performance among medical students (9–12). This study, however, 
only showed a significant correlation with performance-based assessment in OSCE, which is 
consistent with previous studies involving medical students (13) and other health profession 
programmes such as dentistry (14), nursing and midwifery (15). Considering that the 
present MMI primarily evaluated non-cognitive attributes and medical professionalism, 
it is reasonable to anticipate that its predictive validity in relation to subsequent cognitive 
performance may be uncertain. There is a justifiable need for future research to evaluate 
the performance of these students during the clinical years, where clinical performance and 
professionalism values hold greater weight in the examinations.

Empathy is a significant attribute for healthcare professionals as it enhances communication 
skills and improves patient care. During the MMI, the empathy station involved an 
interaction of candidates with an actor to assess the candidate’s ability to understand and 
mirror the actor’s emotions adequately. In the preclinical phase, OSCE focuses on assessing 
history-taking, communication and physical examination skills in the presence of simulated 
patients. The present study demonstrated an association between their performance in the 
empathy station and during OSCE, which is in accordance with previous studies revealing 
the association between empathy and performance in OSCE among medical students (16, 
17). This evidence suggests that empathy is a favourable trait for medical students and is 
beneficial in a clinical performance examination. 

On the other hand, resilience refers to one’s ability to cope well with adversities. Although 
it can be learned, we thought that this attribute is important to be assessed during the 
admission to ensure the selected students were able to survive and address the likely 
consequences of handling academic pressure in medical school. The role of resilience 
in the well-being of medical students has been documented in many previous literatures 
(18–20). Based on the present study, the higher the students performed in the resilience 
station during MMI, the higher scores they obtained in behavioural assessment by their 
peers. This assessment was done each semester by three peer assessors who were rotated 
for each semester. As the students were in the same learning environment, they might 
understand better and relate to the challenges and expectations faced by their peers. This 
study indicated that these students may be perceived by their peers as individuals who can 
effectively manage their time, stay committed to their studies and adhere to principles of 
integrity even in challenging situations. 

The English language serves as the medium of teaching and learning as well as examination, 
which can pose a hurdle for some students. Consequently, it can influence their performance 
during the examination. It was discovered in this study that an inverse relationship 
existed between the performance of students in the Malay language MMI station and their 
performance in the theory examination. Thus, it was assumed that most Malay candidates 
had an advantage at this station during MMI. However, the English language limitations may 
have an impact on their academic performance. Studies conducted by Kaliyadan et al. (21) and 
Jha et al. (22) demonstrated that English language proficiency is an important determinant 
of medical students’ performance. The language barrier can result in misunderstanding 
and hinder the student’s ability to comprehend and engage with the teaching and learning 
effectively. Based on observations from this study, it is also common for students from other 
ethnicities to predominantly secure the top ranks during examinations. While various factors 
contribute to this scenario, language proficiency may play a role in this outcome. Although 
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the candidates’ English proficiency was assessed in the communication skill station during 
MMI, no significant correlation was found in this present study. Hence, it was hypothesised 
that the level of English mastery during entrance may not have a significant impact on the 
Professional Examination as all students were expected to attend English courses during 
the preclinical years to improve and enhance their command of English. Furthermore, no 
significant correlations were detected between stations that encompassed ethics and critical 
thinking and their subsequent performance. As these findings are only preliminary and 
pertain to their performance during the preclinical phase, future investigation during the 
clinical phase may yield different outcomes.

While the findings of this study suggest that MMI may help to reveal underlying professional 
attributes and clinical performance, several limitations are worth noting. First, this study’s 
sample was limited to one cohort, which limits the generalisability of results. Measuring the 
student’s performance through a single measure, which is the Professional Examination, is 
limited since the results can be influenced by many factors. Second, the potential limitations 
were seen associated with the variability of scores due to the assessor’s bias during the 
MMI and PPD behavioural assessment. This present study provides preliminary findings 
on the relationship between the MMI exercise and students’ academic achievement. Future 
longitudinal studies involving multiple cohorts to determine the student’s progress until 
clinical years are warranted. The psychometric properties of the MMI stations, such as 
reliability and predictive validity, should be explored to further inform refinements to the 
MMI exercise. 

CONCLUSION

MMI is indeed a helpful tool for selecting medical students and has the potential to predict 
future performance in specific areas. As the proposed MMI primarily emphasised non-
cognitive attributes, a weak correlation can be observed between these attributes and the 
subsequent clinical performance and professionalism characteristics. More research on a 
larger cohort is essential to support this evidence. Further comprehensive psychometric 
analysis would be necessary to determine the superiority of MMI in relation to the 
subsequent academic performance among medical students.   
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