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ABSTRACT
Purpose. To assess the consistency of ratings assigned by
health sciences faculty members relative to community
members during an innovative admissions protocol called
the Multiple Mini-Interview (MMI).
Method. A nine-station MMI was created and 54 candidates to an undergraduate MD program participated in
the exercise in Spring 2003. Three stations were staffed
with a pair of faculty members, three with a pair of
community members, and three with one member of each
group. Raters completed a four-item evaluation form. All
participants completed post-MMI questionnaires. Generalizability Theory was used to examine the consistency of
the ratings provided within each of these three subgroups.
Results. The overall test reliability was found to be .78
and a Decision Study suggested that admissions committees should distribute their resources by increasing the

Common to both lay and professional
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number of interviews to which candidates are exposed
rather than increasing the number of interviewers within
each interview. Divergence of ratings was greater within
the pairing of community member to faculty member and
least for pairings of community members. Participants
responded positively to the MMI.
Conclusion. The MMI provides a reliable protocol for
assessing the personal qualities of candidates by accounting for context specificity with a multiple sampling approach. Increasing the heterogeneity of interviewers may
increase the heterogeneity of the accepted group of candidates. Further work will determine the extent to which
different groups of raters provide equally valid (albeit
different) judgments.
Acad Med. 2004;79:602– 609.

compassionate, articulate, and capable
of managing ethical dilemmas. Unfortunately there has traditionally been a
divergence between the consensus that
these personal qualities are important
and the evidence that they can be measured in a valid manner. In an attempt
to narrow this divide, we have developed and are testing a new form of
structured interview modeled on the objective structured clinical examination
(OSCE). This Multiple Mini-Interview
(MMI) has been shown to provide a
reliable estimate of candidates’ performance,1 but the new protocol demands
that attention be paid to the biases that
might arise as a result of the different
vantage points held by heterogeneous

raters. In this report we highlight the
development of the MMI and present
data pertaining to the issue of variability
in raters’ backgrounds.
Background
In a recent review article, Albanese et
al.2 highlighted the increasing importance that the Association of American
Medical Colleges (AAMC) has placed
on the assessment of applicants’ personal qualities. A difficult challenge to
be sure. The evidence that traditional
measures of personal qualities (e.g., the
personal interview) can accurately identify those candidates who maintain
strength in noncognitive domains is
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equivocal at best. Used by nearly all medical programs in North America,3 the interrater reliability reported has ranged
from .23 to .96.2 Structured interviews
have typically yielded better interrater
reliability than unstructured interviews.4 Eva et al.1 have recently shown,
however, that interrater reliability is an
insufficient standard by which to judge
the generalizability of interview ratings.
The problem is one of content specificity. In making selection decisions, as
indicated by Albanese et al. “one is
most interested in stable qualities that
have a high probability of occurrence in
an almost infinite number of different sit2
uations.” , p. 317 Although debate exists
regarding whether such “stable qualities”
exist, it has become clear in various contexts that the average performance an
individual displays over the course of
many encounters is a more generalizable
indication of that individual’s qualities
than is any single encounter.5 The implication is that multiple interviews are
required to gather an accurate depiction
of an individual’s personal qualities in
much the same way that multiple clinical encounters (i.e., an OSCE) are required to gather an accurate conception
of an individual’s clinical competence.
Two individuals might agree on the rating a candidate deserves after a single
interview, but that rating will be fraught
with bias if it is not predictive of how
the same candidate will perform in a
second interview, let alone in a more
disparate context.

The Multiple Mini-Interview
In response to faculty concern over the
validity of traditional admissions processes, we developed a novel admissions
protocol at McMaster University and
began testing the protocol in Spring
2002. Details of the MMI’s development have been published previously.1
Modeled after the OSCE, the MMI
maintains many of the characteristics of
structured interviews; specific content is

discussed and potential questions, accompanied by sample answers, are provided to examiners. In contrast to traditional structured interviews, however,
the MMI de-emphasizes the need for a
panel of interviewers and emphasizes
the need for a series of interviews. If
each interview is kept short, an OSCEstyle interview process can be completed with fewer human resources than
traditional interviews. Although essentially an admissions OSCE, we have
opted to change the name of the protocol to make explicit the facts that the
judgments are not objective and the
stations are intentionally nonclinical.
To create MMI stations, we advocate
that admissions committees undergo a
blueprinting process in which they determine the qualities for which they hope
the interview will select. This process
should be informed by the educational
philosophy adopted by the institution in
which the admissions committee works
as well as broader documents that outline the key competencies of practicing
physicians.6,7 A process for doing so has
been developed by Reiter and Eva.8 As
a starting point for our own institution,
we chose to focus on four areas: professionalism, collaboration, scholarship,
and health care advocacy.
The stations used in the current study
are described in the Appendix. They
provide evidence of the flexibility with
which mini-interviews can be created.
Station 1 addressed general communication skills. An actor portraying a frantic individual attempts to gather information from the candidate pertaining to
his/her undergraduate experience. In
this station two examiners acted merely
as observers, watching the interaction
between actor and candidate and rating
the communication skills displayed by
the candidate. Stations 4 and 6 measured Professionalism. Each involved a
computerized presentation of a video in
which a medical student was placed in a
compromised position. The task for the
candidate was to watch the video and
then discuss appropriate and inappropri-

ate strategies for dealing with the situation displayed. Stations 7 and 8 were
concerned with Collaboration. These
paired stations challenged two candidates to work together to demonstrate
their collaborative skills by attempting
an origami task without the benefit of
seeing one another. The remaining stations were more traditional interviews
in which candidates discussed issues related to Scholarship and Health care Advocacy with the interviewers. Personal
history stations in which candidates are
asked to describe their past experiences
can be used, but they were not included
in this study as these types of stations
have been used in past studies.1
Previous research has shown that the
MMI provides a reliable assessment of
candidates’ abilities, that the overall
test reliability improves to a greater extent by maximizing the number of stations rather than by maximizing the
number of observers per station, and
that the MMI is viewed positively by
both candidates and examiners alike.1
Remaining unanswered, however, is the
question of whether faculty members
and nonfaculty members are distinguishable by their ratings. At McMaster, heterogeneity has always been a
fundamental principle because it is believed that breadth of experiences across
students enriches the scholastic experience.9 To try to maximize heterogeneity
across students, interviewers have traditionally been drawn from various populations, including faculty members, medical
students, and individuals from the community at large. As we propose assigning a
single interviewer to each station, the
question of whether faculty members and
individuals from the community assign
performance ratings consistent with one
another becomes an increasingly important question. Such questions have been
addressed in the realm of evaluation,10
but no effort has been made to determine
the rating tendencies of interviewers with
different characteristics.2 To this end we
designed a nine-station MMI within
which three stations were assigned two
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faculty examiners, three were assigned
two examiners from the community at
large, and three were assigned one examiner from each group.

METHOD
Participants
Letters were sent to all 198 candidates
to McMaster University’s undergraduate medical program who had been invited to interview on the first of two
interview weekends conducted by the
program in Spring 2003. The letter
stressed that participation in the MMI
was being requested for a research study,
and agreement (or lack thereof) would
in no way influence the decision of the
admissions committee. Candidates were
offered $40 in an attempt to make it
clear that this initiative was completely
separate from the regular admissions
process. The first 54 who replied affirmatively and could be scheduled into
six prearranged research sessions were
included in the study. Mean age of the
participants was 24.2 years (minimum
⫽ 19, maximum ⫽ 37). Of the 54 participants, 38 (70%) were women, a proportion commensurate with the gender
ratio of interviewees that weekend.
In addition, 18 health sciences faculty members and 18 community members drawn from the legal profession and
human resource departments of both
local businesses and the university were
recruited to act as examiners. In two
instances, faculty members had to withdraw—they were replaced with current
medical students. The Standardized Patient Program at McMaster University
recruited and trained an actor who
played the role of Frankie in Station 1
(see Appendix).
Procedure
One week before the study, examiners
were sent an MMI booklet that contained a description of the procedure,
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the “instructions to the applicant” for
the station to which the examiner had
been assigned, a list of potential points
of discussion, a page of background information on issues pertaining to the
content of the station, and a copy of the
scoring sheet with which examiners
were expected to rate the performance
of each candidate.
On the study weekend, three sessions
were run sequentially on each of two
days with a 40-minute break for the
examiners between sessions. Two examiners were assigned to each station.
Three of the nine stations were staffed
by two faculty members, three by two
community members, and three by one
member of each group. Before the first
MMI on each day the authors of this
article met with the examiners to ensure
that the procedure was clear, to answer
any last-minute queries, and to reinforce
that the ratings should be assigned independently.
Nine candidates were assigned to
each of the six sessions. To begin, the
authors of this article met with the candidates to explain the process and have
them sign informed consent forms. Each
candidate was randomly assigned to begin at one of the nine stations and given
two minutes to read the “instructions to
applicants” posted on an office door. A
buzzer sounded to inform candidates
they could enter the room and to signify
the beginning of the eight-minute period for completing the station. After
eight minutes, another buzzer sounded
at which time candidates concluded
their discussions and proceeded to the
next station. During the two-minute interval between stations, examiners completed an evaluation form that rated each
candidate (using a seven-point scale) on
communication skills, strength of arguments raised, suitability for the health
sciences, and overall performance. At
the conclusion of the last station, candidates were surveyed regarding their
perceptions of the process. Examiners
were asked to complete a similar questionnaire at the end of the day.

Table 1
Candidates’ Mean Scores and Standard
Deviations for the Four Items on the Multiple
Mini-interview Checklist (Maximum Score ⫽
7), McMaster University Undergraduate MD
Programme, Spring 2003

Item

Mean

Standard
Deviation

Communication skills
Strength of arguments
Suitability for health sciences
Overall performance

5.22
4.90
5.08
4.99

1.24
1.40
1.30
1.31

RESULTS
Scores
Table 1 shows the average score and
standard deviation assigned to candidates for each of the four items on the
evaluation form. The internal consistency (i.e., the average relationship between pairs of questions) was found to
equal .96, indicating a high degree of
redundancy. As a result, only the “overall performance” score was used in subsequent analyses.
The effect of day and session were
analyzed using a mixed design analysis
of variance (ANOVA) with Day, Session, Station, Rater (nested within Day
and Station), and Candidate (nested
within Day and Time) included as independent variables. No main effects
reached significance indicating that the
mean scores were comparable across day
(Day 1 ⫽ 4.96, Day 2 ⫽ 5.02; F1,48 ⬍
1.0, mean squared error ⫽ 6.175, not
significant) and that no drift in scores
occurred during the day (11:00 AM ⫽
5.10, 1:30 PM ⫽ 5.05, 4:00 PM ⫽ 4.82;
F1,48 ⫽ 1.20, mean squared error ⫽
6.1754, not significant).
To determine whether the ratings
faculty members assigned were biased
relative to those community members
assigned, a repeated measures ANOVA
was performed on the data collected
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Table 2
Summary of Degrees of Freedom, Mean Squares and Estimated Variance for Components of a NineStation Multiple Mini-Interview, McMaster University Undergraduate MD Programme, Spring 2003
Effect

df

Mean Squares

Estimated Variance

Candidate (nested within Day and Time)
Rater (nested within Day and Station)
Station
Candidate * Station
Candidate * Rater

48
18
8
384
432

6.1754
11.1646
16.5844
1.3823
.8079

.2663
.3836
.0449
.2872
.8087

within the three stations that were
staffed by both a community and a faculty member. The mean score assigned
by faculty members (4.66) bordered on
being significantly less than that assigned by community members (4.96;
F1,53 ⫽ 3.972, mean squared error ⫽
1.790, p ⫽ .06).
Reliability Analysis
Using Generalizability Theory, variance
components were calculated from the
ANOVA described above and used to
determine the reliability of the MMI.
The generalizability of a single rating
was .20. Table 2 reports the variance
components. Overall test generalizability (i.e., the reliability of the average of
all 18 ratings) was .78. Table 3 reports
the results of a Decision Study per-

formed to determine the optimal combination of stations and raters, assuming
that 18 observations can be collected. It
is clear from this Decision Study that
increasing the number of stations has a
greater impact on the reliability of the
interview than does increasing the
number of raters within each interview.
Had only ten stations been used with one
rater per station (as in past studies), the
overall test generalizability was expected
to have been .71 using the formula 2(can2
2
didate)/( (candidate) ⫹ ( (candidate * station)
2
/10) ⫹ ( (candidate * rater w/in station) /10.
The Relationship between
Interviewers’ Characteristics and
Ratings

comparable to those assigned by faculty
members, a generalizability analysis was
performed separately for each of the
three groups of stations. The generalizability for the three stations that were
staffed by two community members was
highest at .58. The three stations that
were staffed by two faculty members
revealed the second highest generalizability ⫽ .46. Least reliable were the
three stations that were staffed by one
member of each group (generalizability
⫽ .31). Each pairwise difference is statistically significant: .58 versus .46, z(106) ⫽
2.78, p ⬍ .05; .46 versus .31, z(106) ⫽
3.12, p ⬍ .05; .58 versus .31, z(106) ⫽
5.90, p ⬍ .05. If we were to assume a full
nine-station MMI, the anticipated reliability with two raters per station would
be .81, .72, and .58 for the three groups,
respectively. In either case, the generalizability of the MMI appears to be lowest
among stations evaluated by one community member and one faculty member,
suggesting that there are larger inconsistencies in the way that community members rate candidates relative to the way
that faculty members rate candidates than
there are within either group of raters.

Post-MMI Surveys

To determine whether community
members assigned candidates’ ratings

Table 3

Table 4 illustrates the responses given
by both candidates and examiners regarding their views of the MMI. The
responses were positive, indicating that
participants did not view the MMI as
any more onerous or anxiety provoking
than a more traditional interview.

Results of Decision Study to Determine Optimal Combination of Stations and Raters, Multiple MiniInterview, McMaster University Undergraduate MD Programme, Spring 2003*
Combination

n(station)

n(rater within station)

G

One station, 18 interviewers
Two stations, nine interviewers within each station
Three stations, six interviewers within each station
Six stations, three interviewers within each station
Nine stations, two interviewers within each station
18 stations, one interviewer within each station

1
2
3
6
9
18

18
9
6
3
2
1

.445
.586
.654
.742
.776
.814

*2(candidate)/(2(candidate) ⫹ (2(candidate * station)/n(station)) ⫹ (2(candidate * rater within station)/n(rater * station).

DISCUSSION
Replicating the work of Eva et al.,1 this
study revealed that the MMI can be a
reliable evaluation instrument for medical school admissions. Also consistent
with this past work and the context
specificity phenomenon were the results
of the Decision Study that showed that
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Table 4
Candidates’ and Raters’ Mean Responses to Post–Multiple Mini-Interview (MMI) Survey Questions, McMaster University Undergraduate MD Programme,
Spring 2003
Adjectives Used on Scale
Question

1

3

5

7

Mean (SD)

Candidates
1. Do you believe that you were able to present an accurate
portrayal of your ability?

Definitely not

Not really

Somewhat

Definitely

5.26 (.87)

2. Compared to the actual interview, do you think the MMI would
cause candidates more or less anxiety?

A lot more

A little more

A little less

A lot less

3.44 (1.59)

3. Would the use of the MMI stop you from applying to
McMaster?

Definitely not

Not really

Somewhat

Definitely

1.65 (1.08)

4. Were the instructions given before the MMI adequate to prepare
you for the experience?

Definitely not

Not really

Somewhat

Definitely

5.84 (1.16)

5. Were the instructions given before each station clear enough?

Definitely not

Not really

Somewhat

Definitely

5.86 (.91)

1
6. Do you think any of the interviews required specialized
knowledge?

None

Easy

8. Was the time available for each station appropriate?

7

Somewhat
1

7. How difficult was each interview?

4
A lot

3

5

Somewhat easy

Difficult

2.89 (1.75)
7

Very difficult

1

4

7

Too little time

Well timed

Too much time

4.05 (1.68)

3.91 (1.24)

Raters
1

5

7

1. Do you believe that you were able to develop an accurate
portrayal of the candidates?

Definitely not

Not really

Somewhat

Definitely

5.23 (.81)

2. Compared to a more traditional interview, do you think the MMI
would be more or less difficult to administer (from the point of
view of an examiner)?

A lot more

A little more

A little less

A lot less

3.64 (1.28)

3. Were the materials provided before the MMI adequate to prepare
you for the experience?

Definitely not

Not really

Somewhat

Definitely

5.54 (1.25)

4. Were the instructions given to candidates before your station
clear enough?

Definitely not

Not really

Somewhat

Definitely

5.53 (1.13)

the number of interviews (i.e., stations)
is a more important determinant of the
overall reliability of the instrument
than is the number of panelists within
any given interview. This is the first
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3

time the optimal balance between interviews and interviewers has been examined with actual candidates to an undergraduate MD program, but Eva et al.
were able to derive the same conclusion

based on a sample of graduate students
who participated in a pilot study.
These findings suggest that the demonstration of adequate interrater reliability, which has been used in the past
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as an argument for standardized interviews, is insufficient evidence to ensure
that an interview is measuring stable
and generalizable applicant characteristics. By contrast, the findings suggest
that applicants will vary considerably,
in unpredictable fashion, from one interview to another. Consequently, the
scores derived from any one interview
will be a poor predictor of performance
in a second interview. The situation is
exactly analogous to the assessment of
competence in an OSCE, where performance on one station is a poor predictor
of performance on a second station, so
that it is necessary to sample 15–20
stations to achieve reproducible assessment.11 Analogous to the OSCE, the
MMI provides candidates with a fresh
start after each station, thereby providing an independent assessment of each
candidate’s performance in multiple situations. Similarly, any chance effects of
being randomly assigned to an “easy” or
“hard” panel of interviewers will be diluted with the MMI as candidates are
exposed to a greater number of examiners. It is still true that all stations are
presented within a single, high-stakes
interview context and that, as a result,
the situational consistency is likely
greater in the MMI than in the world at
large, but the low generalizability of ratings assigned to a single MMI station
strongly suggests that even within this
constrained context there is a substantial amount of situational dependency,
thereby emphasizing the need for a multiple-sample approach.
Of further interest is the finding that
community members’ ratings were less
consistent with those provided by faculty members than were the ratings provided within either group. More research is required to determine whether
one group’s ratings are more predictive
of success in medical practice than are
the other groups’ ratings, or if both
groups simply provided equally valid
ratings of different aspects of each candidate’s performance. At the very least
these results support Ferrier et al.’s9

claim that using heterogeneous raters
may result in a more heterogeneous
class. The difference we observed in the
mean scores faculty and community raters provide may be overcome with further training, but the absolute difference in scores will not matter as long as
all circuits contain an equal proportion
of examiners from each group. It should
be noted that the distinction drawn in
this study between raters of different
backgrounds is very broad. Additional
examination of the influence of characteristics of individual examiners is warranted, but it is less clear how this information could be used because it is
likely infeasible for admissions committees to interview the interviewers before
determining their suitability to participate. Instead it might be more fruitful to
further consider differences between
faculty members, medical students, and
community members from various backgrounds (e.g., law, community physicians, nonprofessionals).
A further limitation of this study is
the fact that participants were aware
that the results would have no impact
on the admission decision. Although
only time will tell whether the psychometric characteristics of the MMI will
change when the stakes are higher, the
results have been robust and participants approached the task with sufficient realism that many candidates have
subsequently requested feedback on
their performances.
Additional advantages to the MMI
include the potential to achieve the
four purposes of admissions interviews
identified by Edwards et al.4 (i.e., information gathering, decision making, verification, and recruitment) without confounding these purposes within a single
interview (e.g., one station could be
designed as a recruitment station without the goal of attracting the best candidates affecting the rest of the interview process). The MMI also corrects
for the inefficient use of time that has
been identified by Litton-Hawes et al.12
as a problem in more traditional inter-

views. Candidates believed that the
eight minutes they were provided for
each station was sufficient and, anecdotally, various examiners thought the time
could be shortened, which also may be
an indication of how rapidly interviewers form a judgment in a traditional long
interview. Staffing each station with a
single interviewer also has the potential
to correct the imbalance in numbers
between interviewers and candidates
that has drawn criticism from candidates as an intimidating feature of traditional interviews.2 Finally, the MMI
maintains the ability of the admissions
protocol to demonstrate the value that
the institution places on interpersonal
interactions, a “human touch” criterion
that was rightly identified by Albanese
et al.2 as an important goal of the interview process. Using the MMI so that
the face-to-face component of the admissions protocol is conducted in a reliable manner that takes into account
context specificity might also demonstrate the value that the selecting program places on the virtues of “critical
appraisal” and “scholarship.”
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APPENDIX
Description of the OSCE-Structured Multiple Mini-Interview Stations, McMaster University, Spring 2002
Station 1: Frantic Applicant (Communication Skills)
You have a meeting set up with Frankie. He is the son of a family friend who moved to Thunder Bay about 20 years ago and so you have never met him. He has come
down from Thunder Bay to look over “southern universities.” He urgently needs some information on schools as he will have to make some serious decisions soon.
He is happy to get this meeting as he realizes how tight your schedule is. In fact your next meeting is in eight minutes.
Frankie is in the room.
Station 2: Self-assessment (Scholarship - Critical Thinking)
One of the “key competencies” for medical practice outlined by the Royal College of Physicians and Surgeons of Canada is the need to develop and maintain selfassessment skills.
Describe the strategies you employ when assessing your ability.
Station 3: Clinical Trials (Health Care Advocacy)
A general principal in the pharmaceutical industry is that a drug is not real unless it has been tested in English-speaking countries. A “real drug” is one that actually
works and can be an economically viable product.
Do you think this general principal is valid and/or acceptable?
Discuss this question with the interviewer.
Station 4: Truth Video (Professionalism - Ethical Decision Making)
When you enter the room there will be a computer with a video ready to be played. When you’re ready, ask the interviewer to start the video. Watch the video and
consider the scenario.
The video will last about 90 seconds after which you should discuss the scenario viewed with the interviewer.
Station 5: College Decision (Scholarship - Critical Thinking)
A high school student has to choose between two colleges. The student had several friends who were similar to himself in values and abilities at each school. All of his
friends at school A liked it on both educational and social grounds; all of them at school B had deep reservations on both grounds. The student visited both schools
for a day and his impressions were the reverse; he enjoyed school B, but had reservations about school A. Dr. James Wanstedt provided a testimonial that school B
provides a superior education. Furthermore, the registrar at school B has just released a report claiming that the employment rate for graduates of school B is 93%,
10% higher than it was ten years ago. Finally, an unbiased consumer advocate reports that 98% of the alumni association have indicated that they were ⬙happy’ or
’very happy’ with the education they received at school B. Which school should the student choose?
Discuss the student’s decision with the examiner.
Station 6: First Time Video (Professionalism - Ethical Decision Making)
When you enter the room there will be a computer with a video ready to be played. When you’re ready, ask the interviewer to start the video. Watch the video and
consider the scenario.
The video will last about 90 seconds after which you should discuss the scenario viewed with the interviewer.
Station 7: Origami: Deliver (Collaboration)
When you enter the room there will be a sheet of paper that illustrates how to complete an origami (paper folding) project. On the other side of the room there is
another candidate who can’t look at you, but who has a blank piece of paper. Verbally guide your colleague to completion of the origami project.
You have five minutes to complete the project after which you will be given three minutes to discuss with your colleague any difficulties that arise during
your communication.
Station 8: Origami: Receive (Collaboration)
When you enter the room there will be a blank sheet of paper in front of you. On the other side of the room there is another candidate who will provide you with
instructions regarding how to turn this page into an origami (paper folding) project. Do not look at the other candidate until told that you can do so.
You have five minutes to complete the project after which you will be given three minutes to discuss with your colleague any difficulties that arise during
your communication.
Station 9: Medical School Funding (Health Care Advocacy)
Should the government directly fund the education of medical students as opposed to funding other professions such as law and engineering?
Discuss this question with the interviewer.
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