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Why Do We Use Human Why Do We Use Human 
Judgment?Judgment?

We feel that important decisions about We feel that important decisions about 
people should NOT be made mechanically.people should NOT be made mechanically.

Value generally held in medicineValue generally held in medicineValue generally held in medicineValue generally held in medicine
•• (e.g. profession judgment believed superior to decisions (e.g. profession judgment believed superior to decisions 

based on evidencebased on evidence--based practice).based practice).

Value also strongly held in medical school Value also strongly held in medical school gg
admissions admissions 



Why Do We Use Human Why Do We Use Human 
Judgment? Judgment? (continued)(continued)

Provides ability to consider the Provides ability to consider the 
person as an individual rather than a person as an individual rather than a pp
numbernumber

Provides power to decision makersProvides power to decision makers
•• (“I don’t want to lose my job to a computer!”)(“I don’t want to lose my job to a computer!”)

Can serve to encourage financial Can serve to encourage financial 
donationsdonationsdo at o sdo at o s



Why Do We Use Human Why Do We Use Human 
Judgment? Judgment? (continued)(continued)

Public relations Public relations –– recruitmentrecruitment

Promote DiversityPromote Diversity–– (e.g. AAMC holistic review (e.g. AAMC holistic review 
initiative initiative USA)USA)initiative initiative -- USA)USA)

To select applicant using qualitative / To select applicant using qualitative / 
subjective methodssubjective methodssubjective methodssubjective methods

Guide mission of medical educationGuide mission of medical education



How Do We Use Human How Do We Use Human 
Judgment in Admission? Judgment in Admission? 

InterviewsInterviews

Admission CommitteesAdmission Committees

Defining Goals (mission statement)Defining Goals (mission statement)Defining Goals (mission statement)Defining Goals (mission statement)

Selecting weights for combining Selecting weights for combining 
informationinformationinformationinformation



Big PictureBig PictureBig PictureBig Picture

Some form of human judgment is Some form of human judgment is 
inevitableinevitable

Used in a wide variety of waysUsed in a wide variety of waysUsed in a wide variety of waysUsed in a wide variety of ways

Current research addresses certain Current research addresses certain Current research addresses certain Current research addresses certain 
aspects of human judgmentaspects of human judgment

An evidenceAn evidence--based model is needed to based model is needed to 
optimally utilize human judgmentoptimally utilize human judgment



Research QuestionsResearch QuestionsResearch QuestionsResearch Questions

What is the research evidence What is the research evidence 
regarding human judgment in the regarding human judgment in the g g j gg g j g
selection process?selection process?

How can human judgments be most How can human judgments be most 
effectively and efficiently effectively and efficiently 
incorporated into the admissions incorporated into the admissions incorporated into the admissions incorporated into the admissions 
process? process? 



Two Competing ModelsTwo Competing ModelsTwo Competing Models Two Competing Models --

Model 1* :Model 1* :
•• Going with the gutGoing with the gut: (intuition / subjective : (intuition / subjective Going with the gutGoing with the gut: (intuition / subjective : (intuition / subjective 

judgment judgment –– values implicitly implemented)values implicitly implemented)
*most widely used*most widely used

Model 2 :Model 2 :Model 2 :Model 2 :
•• An evidenceAn evidence--based modelbased model:(empirical / :(empirical / 

objective objective –– values explicitly implementedvalues explicitly implemented))



Two models
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Mission StatementMission StatementMission StatementMission Statement

S l i  G lS l i  G lSelection GoalsSelection Goals
Identify Applicants:Identify Applicants:

--who will succeed academicallywho will succeed academically
--who are psychologically fitwho are psychologically fit

h   lik l  t   i  bli  ih   lik l  t   i  bli  i--who are likely to engage in public servicewho are likely to engage in public service
--who will make a contribution to Healthcare who will make a contribution to Healthcare 

and Researchand Research
--who will assume leadership roles in societywho will assume leadership roles in society
--who are socially deservingwho are socially deserving
--diversitydiversity
--demographicsdemographics



Two models

Mission 
statement

Getting to 
know 
applicant via 

Review applicant 
file-holistic 
review 

The Decision 
Accept / Rejectstatement applicant via 

interviews
review -
Admission Comm.

Accept / Reject

Assessing non- Enter predictive Rank order 
Mission 
statement

Assessing non-
cognitive 
attributes via 
MMI + simulation

Enter predictive 
info & values into 
statistical  or CO 
model

Rank order 
applicants –
or select 
whole class



The InterviewThe InterviewThe InterviewThe Interview



Questions Addressed Regarding Questions Addressed Regarding 
the Medical School Preadmissionthe Medical School Preadmissionthe Medical School Preadmission the Medical School Preadmission 

InterviewInterview

Does the interview work?Does the interview work?Does the interview work?Does the interview work?

h h hh h hWhat are the psychometric What are the psychometric 
properties the interview?properties the interview?p pp p
•• ReliabilityReliability
•• ValidityValidity

Are there alternatives to interview?Are there alternatives to interview?Are there alternatives to interview?Are there alternatives to interview?



Uses of the InterviewUses of the InterviewUses of the InterviewUses of the Interview

I i ll   di l h l  I i ll   di l h l  Internationally most medical schools Internationally most medical schools 
use the interview use the interview 



Uses of the Interview (cont’d)Uses of the Interview (cont’d)( )( )
•• Information gatheringInformation gathering

I li  i f  b d i t i   d t  I li  i f  b d i t i   d t  Implies info beyond interview score conveyed to Implies info beyond interview score conveyed to 
admissions committeeadmissions committee--no documentation of thisno documentation of this

•• Decision makingDecision making
Survey (selfSurvey (self--report) studies suggests important report) studies suggests important y (y ( p ) gg pp ) gg p
rolerole
Regression policy capturing suggests small roleRegression policy capturing suggests small role



Uses of the Interview (cont’d)Uses of the Interview (cont’d)Uses of the Interview (cont d)Uses of the Interview (cont d)

•• VerificationVerification——no description of how to no description of how to 
achieve thisachieve this

•• RecruitmentRecruitment——anecdotalanecdotal——no evidenceno evidence——RecruitmentRecruitment anecdotalanecdotal no evidenceno evidence
further research neededfurther research needed

(Edwards, 1990)(Edwards, 1990)



Uses of the Interview (cont’d)Uses of the Interview (cont’d)Uses of the Interview (cont d) Uses of the Interview (cont d) 

P  di iP  di iPromote diversityPromote diversity
•• Used in conjunction with holistic review Used in conjunction with holistic review 

•• Diverse faculty (interviewers) define Diverse faculty (interviewers) define 
diversity diversity 

Identify Extreme Low OutlierIdentify Extreme Low Outlier
•• Conditional error Conditional error ((StansfieldStansfield & & KreiterKreiter, , (( ,,

2006)2006)



Why the Interview?Why the Interview?Why the Interview?Why the Interview?

Perceived overPerceived over--reliance on reliance on 
quantitative and cognitive quantitative and cognitive q gq g
informationinformation

Easiest method of collecting non Easiest method of collecting non 
cognitive informationcognitive information

TraditionTradition



Why the Interview? (cont’d)Why the Interview? (cont’d)Why the Interview? (cont d)Why the Interview? (cont d)

Designers of admissions policy maintain it Designers of admissions policy maintain it 
is necessary to meet the candidate.  is necessary to meet the candidate.  

Too much numerical data. Too much numerical data. Too much numerical data. Too much numerical data. 
However, at most medical schools, interviews However, at most medical schools, interviews 
are translated into numbers. So still are translated into numbers. So still 
quantitative.quantitative.
---- Numerical summaries allowing an evaluation of Numerical summaries allowing an evaluation of 

lidit  d li bilitlidit  d li bilitvalidity and reliability.validity and reliability.
---- More numerical data.More numerical data.



Does the Interview Work?Does the Interview Work?Does the Interview Work?Does the Interview Work?

Is it validity? Is it validity? 

Modern validity theory requires a formal Modern validity theory requires a formal 
statement regarding the intended statement regarding the intended statement regarding the intended statement regarding the intended 
interpretation of the scores.interpretation of the scores.

For  admissions testing the old fashion For  admissions testing the old fashion 
criterion model (i e  predictive validity) is criterion model (i e  predictive validity) is criterion model (i.e. predictive validity) is criterion model (i.e. predictive validity) is 
still the preferred approach. (Guion, 1998)still the preferred approach. (Guion, 1998)



D h I i W k? ( ’d)D h I i W k? ( ’d)Does the Interview Work? (cont’d)Does the Interview Work? (cont’d)

Since the interview is translated into Since the interview is translated into 
numerical scores  the validity question can numerical scores  the validity question can numerical scores, the validity question can numerical scores, the validity question can 
be answered using statistical research.be answered using statistical research.

Relationship between reliability and Relationship between reliability and 
liditliditvalidity.validity.

Validity ≤ √rValidity ≤ √rValidity ≤ √rValidity ≤ √ryyyy



Does the Interview Work? (cont’d)Does the Interview Work? (cont’d)Does the Interview Work? (cont d)Does the Interview Work? (cont d)

√√Validity ≤ √rValidity ≤ √ryyyy

The maximum correlation of a measure The maximum correlation of a measure 
with a perfectly reliable validity criterion with a perfectly reliable validity criterion with a perfectly reliable validity criterion with a perfectly reliable validity criterion 
cannot exceed the square root of the cannot exceed the square root of the 
reliability.reliability.reliability.reliability.



Summary of Reported Summary of Reported y py p
Reliability Since 1990Reliability Since 1990



StudyStudy MethodMethod CoefficientCoefficient EffectsEffects BlindedBlinded Study Study 
CharacteristicsCharacteristics

HarasymHarasym et al. et al. 
(10)(10)

G Study/G Study/ 9% p variance. 9% p variance. 
G 51 ith 6 G 51 ith 6 

Rater & Rater & 
O iO i

YesYes Actors were used to Actors were used to 
portray applicant  portray applicant  (10)(10) ReinterviewReinterview G=.51 with 6 G=.51 with 6 

interviewsinterviews
OccasionsOccasions portray applicant. portray applicant. 

Each interviewed 6 Each interviewed 6 
timestimes

Collins et al. (11)Collins et al. (11) Interview/ Interview/ 
ReinterviewReinterview

Obtained r=.67Obtained r=.67 OccasionsOccasions YesYes Two different raters Two different raters 
who reach who reach 
consensus on each consensus on each consensus on each consensus on each 
of two occasions of two occasions 
using same using same 
questions questions 

Shaw et al. (12)Shaw et al. (12) Correlation Correlation 
bb

r=.47 r=.47 
l d d/ 9l d d/ 9

RaterRater Yes/NoYes/No Correlation between Correlation between 
raters not impacted raters not impacted between ratersbetween raters Blinded/.49 Not Blinded/.49 Not 

BlindedBlinded

raters not impacted raters not impacted 
by academic by academic 
informationinformation

Carrothers et al. Carrothers et al. 
(13)(13)

Internal Internal 
consistency consistency 

Alpha=.66Alpha=.66--.95.95 ItemsItems UnknownUnknown Interviewer form to Interviewer form to 
measure emotional measure emotional 
intelligenceintelligencealphaalpha intelligenceintelligence

Tutton et al. (14)Tutton et al. (14) Internal Internal 
consistency consistency 
alphaalpha

Alpha=.80Alpha=.80 ItemsItems YesYes Examines Examines 
independent independent 
prediction provided prediction provided 
by interviewby interviewyy

KulatungaKulatunga--
Moruzi et al. (15)Moruzi et al. (15)

Correlation Correlation 
between ratersbetween raters

r=.66r=.66 RatersRaters YesYes Study assesses Study assesses 
cognitive and noncognitive and non--
cognitive predictorscognitive predictors

Patrick et al. Patrick et al. InterInter--rater rater % agreement within % agreement within RatersRaters YesYes Examines the Examines the 

(16)(16) agreementagreement one pt.=87one pt.=87--98%98% structured interviewstructured interview

VanSusteren VanSusteren 
(17)(17)

InterInter--rater rater 
agreementagreement

Kappa Kappa 
.13.13--.79.79

RatersRaters Yes/NoYes/No Academic file did not Academic file did not 
effect ratings. Kappa effect ratings. Kappa 
with two raters, but with two raters, but 
multiple methods of multiple methods of multiple methods of multiple methods of 
calculationscalculations

Eva et al. (6)Eva et al. (6) G StudyG Study G=.65 G=.65 
Ten stationsTen stations

Rater, Task, & Rater, Task, & 
OccasionOccasion

YesYes An OSCE style task An OSCE style task 
and interview and interview 
stationsstations



Summary of Reported Reliability Summary of Reported Reliability 
Since 1990 Since 1990 (cont’d)(cont’d)

Lots of estimates of interview reliabilityLots of estimates of interview reliabilityLots of estimates of interview reliabilityLots of estimates of interview reliability

The most informative reliability estimate The most informative reliability estimate The most informative reliability estimate The most informative reliability estimate 
would revolve around the question of how would revolve around the question of how 
similarly would applicant’s score if we similarly would applicant’s score if we similarly would applicant s score if we similarly would applicant s score if we 
repeated the entire interview process with repeated the entire interview process with 
new raters and questions on a different new raters and questions on a different qq
occasion.occasion.



Generalizability Study Results for the Multivariate (rº:p●) x q● Design

FacetFacet Occasion = 1Occasion = 1 Occasion = 2Occasion = 2 Occasion 1, 2Occasion 1, 2

(Kreiter, Yin, Solow, Brennan 2004)

FacetFacet Occasion = 1Occasion = 1 Occasion = 2Occasion = 2 Occasion 1, 2Occasion 1, 2

VCVC SESE VCVC SESE CovCCovC rraa

pp 0 215 0 215 0 0570 057 0 124 0 124 0 0430 043 0 130 13 0 8180 818pp 0.215 0.215 
(26.5%(26.5%

))

0.0570.057 0.124 0.124 
(17.1%(17.1%

))

0.0430.043 0.130.13
44

0.8180.818

r:pr:p 0.163 0.163 0.0340.034 0.148 0.148 0.0350.035
(20.1%(20.1%

))
(20.4%(20.4%

))

qq 0.000 0.000 bb
(0 0%)(0 0%)

0.0020.002 0.008 0.008 
(1 1%)(1 1%)

0.0070.007
(0.0%)(0.0%) (1.1%)(1.1%)

pqpq 0.155 0.155 
(19.1%(19.1%

))

0.0280.028 0.091 0.091 
(12.5%(12.5%

))

0.0270.027

)) ))

rq:prq:p 0.279 0.279 
(34.3%(34.3%

))

0.0240.024 0.355 0.355 
(48.9%(48.9%

))

0.0300.030

)) ))



Implications for ValidityImplications for ValidityImplications for ValidityImplications for Validity

ReliabilityReliability
•• .27 .27 .27 .27 

M i  P di ti  V liditM i  P di ti  V liditMaximum Predictive ValidityMaximum Predictive Validity
•• .51 .51 



Predictive ValidityPredictive ValidityPredictive ValidityPredictive Validity

K lK l M i d N  M i d N  KulatungaKulatunga--Moruzi and Norman Moruzi and Norman 
(2002)(2002)

•• Criterion LMCC Part II (OSCE)Criterion LMCC Part II (OSCE)Criterion LMCC Part II (OSCE)Criterion LMCC Part II (OSCE)
Communication Skills Communication Skills 
Problem ExplorationProblem Explorationpp

•• ResultsResults
Low correlation with Comm. Skills (r = .24)Low correlation with Comm. Skills (r = .24)
No unique contribution (incremental)No unique contribution (incremental)q ( )q ( )



Predictive Validity (cont’d)Predictive Validity (cont’d)Predictive Validity (cont d)Predictive Validity (cont d)

MetaMeta--Analysis by Goho and Analysis by Goho and 
Blackman (2006)Blackman (2006)( )( )

19 t di  f d i  di ti19 t di  f d i  di ti•• 19 studies of academic prediction19 studies of academic prediction
Mean r was 0.06Mean r was 0.06

•• 10 studies of clinical prediction10 studies of clinical prediction
Mean r was 0.17Mean r was 0.17



Improving ValidityImproving ValidityImproving ValidityImproving Validity

Structured vs. UnstructuredStructured vs. Unstructured

Structured almost universally Structured almost universally 
d d  b td d  b trecommended, but….recommended, but….

Structure misunderstoodStructure misunderstood



Improving Validity (cont’d)Improving Validity (cont’d)Improving Validity (cont d)Improving Validity (cont d)

Structure ReconsideredStructure Reconsidered

•• Reliability (Reliability (KreiterKreiter et al. 2006)et al. 2006)

Structure proved less reliable in G studyStructure proved less reliable in G study

Spontaneous responses more likely with Spontaneous responses more likely with p p yp p y
unstructuredunstructured



What happens when we rely on What happens when we rely on 
interview data? interview data? 

St nd di ed Inte ie  S o eSt nd di ed Inte ie  S o eStandardized Interview ScoresStandardized Interview Scores
•• Reliability = .3Reliability = .3
•• Mean = 50 and SD = 10Mean = 50 and SD = 10•• Mean = 50 and SD = 10Mean = 50 and SD = 10

Sum of Standardized GPA and MCAT Sum of Standardized GPA and MCAT Sum of Standardized GPA and MCAT Sum of Standardized GPA and MCAT 
(Cognitive)(Cognitive)

•• Reliability = .80Reliability = .80
•• Mean = 50 and SD = 10Mean = 50 and SD = 10

Correlation between Cog  And InterviewCorrelation between Cog  And InterviewCorrelation between Cog. And InterviewCorrelation between Cog. And Interview
•• r = .15r = .15



Combining Cognitive and Interview Combining Cognitive and Interview 
MeasuresMeasures

Σ wv
2(1-rv)

vv

Σ wv
2+ Σ Σ wvwv,rvv,

rc= 1 -

v          v   v’

Where:Where:
rc = the reliability of the composite score,
wv = the weight for component v,
r = the sample estimate reliability for component v  andrv = the sample estimate reliability for component v, and
rvv’ = is the correlation between components v and v’.  



Composite (Decision) Reliability Composite (Decision) Reliability 
Given Various Weights onGiven Various Weights onGiven Various Weights on Given Various Weights on 

Cognitive MeasuresCognitive Measuresgg
Composite Reliability as a Function of the Weight Applied to Cognitive 

MeasuresMeasures
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Interview Score as Supplement to Interview Score as Supplement to 
Cognitive MeasuresCognitive Measures

Not useful for those above a set cut Not useful for those above a set cut Not useful for those above a set cut Not useful for those above a set cut 
score (Albanese et al.) (score (Albanese et al.) (KreiterKreiter et al. et al. 
2006) 2006) 2006) 2006) 
Assign a very small weight in Assign a very small weight in 
selectionselection
Best Advice Best Advice –– Don’t use traditional Don’t use traditional Best Advice Best Advice –– Don t use traditional Don t use traditional 
interview data as part of decision interview data as part of decision 

!!processprocess!!



Alternatives to InterviewAlternatives to InterviewAlternatives to InterviewAlternatives to Interview

MMI or simulation MMI or simulation (Eva et al.) (Ziv)(Eva et al.) (Ziv)

Multiple interviews Multiple interviews (Kreiter & Axelson, (Kreiter & Axelson, 
2009)2009)2009)2009)

Personality testsPersonality tests



Screening Candidates Using MMI and Screening Candidates Using MMI and 
SimulationSimulation--Based Assessment Based Assessment 

Simulation of common medical Simulation of common medical 
encounters encounters ––no medical knowledge no medical knowledge gg
requiredrequired

Applying OSCE measurement Applying OSCE measurement 
method to Interviewmethod to Interviewmethod to Interviewmethod to Interview



MMI and Simulation ScreeningMMI and Simulation ScreeningMMI and Simulation Screening MMI and Simulation Screening 
(cont’d)(cont’d)

T  f MMI d i l iT  f MMI d i l iTypes of MMI and simulationsTypes of MMI and simulations

•• Actor portraying aggressive patientActor portraying aggressive patient

•• Counseling a simulated friend who Counseling a simulated friend who 
applicant has been told is a bus driver applicant has been told is a bus driver applicant has been told is a bus driver applicant has been told is a bus driver 
who often drinks on the jobwho often drinks on the job

•• Candidates work together to solve a Candidates work together to solve a 
common problem (i.e. solve a hospital common problem (i.e. solve a hospital common problem (i.e. solve a hospital common problem (i.e. solve a hospital 
budgeting problem)budgeting problem)



MMI and Simulation ScreeningMMI and Simulation ScreeningMMI and Simulation Screening MMI and Simulation Screening 
(cont’d)(cont’d)

F  C  A dF  C  A dFour Constructs AssessedFour Constructs Assessed

•• Communication SkillsCommunication Skills

•• Stress ManagementStress Management

•• Initiative/responsibilityInitiative/responsibility

•• SelfSelf--AwarenessAwareness



MMI and Simulation ScreeningMMI and Simulation ScreeningMMI and Simulation Screening MMI and Simulation Screening 
(cont’d)(cont’d)

ResultsResults
•• Reliability in .70 range for an across Reliability in .70 range for an across Reliability in .70 range for an across Reliability in .70 range for an across 

station calculation (8 stations)station calculation (8 stations)

Validity studies are underwayValidity studies are underway
•• Initial evidence is positiveInitial evidence is positivepp



Multiple InterviewsMultiple InterviewsMultiple InterviewsMultiple Interviews

One rater per interview much more One rater per interview much more 
effective than panel intervieweffective than panel interviewpp

M lti l  i t i  t th    M lti l  i t i  t th    Multiple interviews cost the same as Multiple interviews cost the same as 
panel interviewpanel interview

M ch bette  eliabilit  M ch bette  eliabilit  Much better reliability Much better reliability (Axelson & Kreiter)(Axelson & Kreiter)

•• G StudiesG Studies



Panel Interview vs Multiple InterviewsPanel Interview vs Multiple InterviewsPanel Interview vs. Multiple InterviewsPanel Interview vs. Multiple Interviews

I R
R1

I1 R1

I1

1

R2 I2 R2I1
R3

2 R2

R4 I3 R3

I RI4 R4



Personality TestPersonality TestPersonality TestPersonality Test

Currently no positive evidence for Currently no positive evidence for 
usingusinggg

Hi h St k  lit  t t ill i l Hi h St k  lit  t t ill i l High Stakes personality test illogical High Stakes personality test illogical 
and invalidand invalid



Two models

Mission 
statement

Getting to 
know applicant 
i  i t i

Review 
applicant file-
holistic review 

The Decision 
Accept / Rejectstatement via interviews

holistic review 
Admission 
Comm.

Accept / Reject

Assessing non- Enter predictive Rank order 
Mission 
statement

Assessing non-
cognitive attributes 
via MMI + 
simulation

Enter predictive 
info & values 
into statistical 
or CO model

Rank order 
applicants –
or select 
whole class



Third Step in ModelThird Step in ModelThird Step in ModelThird Step in Model

Admission Committee Holistic ReviewAdmission Committee Holistic Review

VersusVersus

St ti ti l F lSt ti ti l F l B d P di ti   B d P di ti   Statistical FormulaStatistical Formula--Based Prediction or Based Prediction or 
Constrained OptimizationConstrained Optimization



How to decide who studies How to decide who studies 
medicine?medicine?

Evidence regarding predictionEvidence regarding prediction

Values held by medical collegeValues held by medical college

How to balance valuesHow to balance valuesHow to balance valuesHow to balance values

We know optimal selection importantWe know optimal selection important



How to DecideHow to Decide ( t’d)( t’d)How to Decide How to Decide (cont’d)(cont’d)

M  t ti l l ti   b  M  t ti l l ti   b  Many potential solutions can be Many potential solutions can be 
regarded as ‘optimal’ depending on regarded as ‘optimal’ depending on 
mission statementmission statement

However we cannot justify ‘subHowever we cannot justify ‘sub--
optimal’ optimal’ 



Current TrendsCurrent TrendsCurrent TrendsCurrent Trends

AAMC AAMC –– holistic reviewholistic review

U S  Supreme Court U S  Supreme Court –– holistic reviewholistic reviewU.S. Supreme Court U.S. Supreme Court holistic reviewholistic review



Making the decisionMaking the decisionMaking the decisionMaking the decision

50 years of research:50 years of research:

1.  Meehl, P.E. (1954) 1.  Meehl, P.E. (1954) Clinical vs. statistical prediction: A theoretical Clinical vs. statistical prediction: A theoretical 
analysis and a review of the evidence. analysis and a review of the evidence. Minneapolis: University of Minneapolis: University of 
Minnesota Press.Minnesota Press.Minnesota Press.Minnesota Press.

2   Schofield  W  Garrard  J   Longitudinal study of medical students 2   Schofield  W  Garrard  J   Longitudinal study of medical students 2.  Schofield, W., Garrard, J.  Longitudinal study of medical students 2.  Schofield, W., Garrard, J.  Longitudinal study of medical students 
selected for admission to medical school by actuarial and committee selected for admission to medical school by actuarial and committee 
methods. methods. British Journal of Medical Education, British Journal of Medical Education, 1975;9:861975;9:86--90.90.

3. Dawes, R.M., Faust, D., Meehl, P.E.  Clinical versus actuarial judgment.  3. Dawes, R.M., Faust, D., Meehl, P.E.  Clinical versus actuarial judgment.  
Science, Science, 1989;243:16681989;243:1668--74.74.



How Decision is MadeHow Decision is MadeHow Decision is MadeHow Decision is Made

H li i   A i l (H li i   A i l (M G hiM G hi & & Holistic vs. Actuarial (Holistic vs. Actuarial (McGaghieMcGaghie & & 
KreiterKreiter, 2006) , 2006) (logic of holistic admission)(logic of holistic admission)

•• Going with gut widely popularGoing with gut widely popularGoing with gut widely popularGoing with gut widely popular

•• Lots of solid evidence that it doesn’t Lots of solid evidence that it doesn’t 
workworkworkwork



A second LookA second LookA second LookA second Look

Why so popular?Why so popular?

Are the social scientists missing Are the social scientists missing 
thi  di  h li ti  i ?thi  di  h li ti  i ?something regarding holistic review?something regarding holistic review?

Could it still be valid in some way?Could it still be valid in some way?



A second lookA second look (cont’d)(cont’d)A second look A second look (cont’d)(cont’d)

Past research does not utilize all Past research does not utilize all 
possible outcome variablespossible outcome variablespp

S i l ibilitS i l ibilit•• Social responsibilitySocial responsibility

•• Ethical characteristicsEthical characteristics

•• Leadership roles assumedLeadership roles assumed



A second lookA second look (cont’d)(cont’d)A second look A second look (cont’d)(cont’d)

Many aspects of file cannot be Many aspects of file cannot be 
quantified.  quantified.  qq

I t ti  l tt  f d tiI t ti  l tt  f d ti•• Interpreting letters of recommendationInterpreting letters of recommendation

•• Family circumstancesFamily circumstances

•• Life historyLife history



A second lookA second look (cont’d)(cont’d)A second look A second look (cont’d)(cont’d)

Could past research have missed Could past research have missed 
something?something?gg

I  ibl  th t th  b fit  d i d I  ibl  th t th  b fit  d i d Is possible that the benefits derived Is possible that the benefits derived 
from committee decisions are not from committee decisions are not 
revealed in outcomes that are revealed in outcomes that are 
commonly or easily measured?commonly or easily measured?commonly or easily measured?commonly or easily measured?



Nature of the ResearchNature of the ResearchNature of the ResearchNature of the Research
For optimizing a defined measureable outcome, For optimizing a defined measureable outcome, 
there is a consistent body of research there is a consistent body of research 
demonstrating that statistical methods yield demonstrating that statistical methods yield demonstrating that statistical methods yield demonstrating that statistical methods yield 
superior decisions to those generated by holistic superior decisions to those generated by holistic 
judgments of raters.  However, it is possible that judgments of raters.  However, it is possible that j g , pj g , p
the benefits of holistic committee decisions could the benefits of holistic committee decisions could 
impact other, unmeasured, outcome variables. If impact other, unmeasured, outcome variables. If 

h b fi i h ld ilh b fi i h ld ilsuch benefits exist, they would necessarily such benefits exist, they would necessarily 
appear as systematic variance in raters’ scores appear as systematic variance in raters’ scores 
beyond the portion captured by statistical beyond the portion captured by statistical beyond the portion captured by statistical beyond the portion captured by statistical 
approaches.  (Kreiter & Axelson, 2011)approaches.  (Kreiter & Axelson, 2011)



Why should we care?Why should we care?Why should we care?Why should we care?

Validity of final decision is what is of Validity of final decision is what is of yy
paramount importanceparamount importance

Combining information inappropriately can Combining information inappropriately can Combining information inappropriately can Combining information inappropriately can 
decrease predictive validity decrease predictive validity –– compromise compromise 
reliable and predictive measuresreliable and predictive measuresreliable and predictive measuresreliable and predictive measures



Why should we care?Why should we care? (cont’d)(cont’d)Why should we care? Why should we care? (cont d)(cont d)

High Cost in Time and High Cost in Time and ¥¥

74,000 in US interviewed and Admission 74,000 in US interviewed and Admission 
Committee reviewed in US aloneCommittee reviewed in US alone

Average 525 per school Average 525 per school –– each with 3 each with 3 g pg p
reviewersreviewers

Highest paid faculty do reviewingHighest paid faculty do reviewing



Why should we care?Why should we care? (cont’d)(cont’d)Why should we care? Why should we care? (cont d)(cont d)

Very Important Decision Very Important Decision -- Equivalent Equivalent 
to deciding who will be tomorrow’s to deciding who will be tomorrow’s gg
physiciansphysicians

•• Attrition < 3%Attrition < 3%

Final Decision is the most important and Final Decision is the most important and Final Decision is the most important and Final Decision is the most important and 
consequentialconsequential



Validity Research Design Regarding Validity Research Design Regarding 
Admission Committee ContributionAdmission Committee Contribution

(practical question) (practical question) -- Can we find Can we find 
any evidence that committee reviews any evidence that committee reviews yy
serve a useful function?serve a useful function?

(scientific measurement question) (scientific measurement question) ––
Can we generate validity evidence?Can we generate validity evidence?



Validity Research Design Regarding Admission Validity Research Design Regarding Admission 
Committee ContributionCommittee Contribution

We know from well established research We know from well established research 
that a committee inferior in selecting to that a committee inferior in selecting to 
maximize measureable outcomes.maximize measureable outcomes.

How about unmeasured outcomes?How about unmeasured outcomes?

Of course if outcomes impossible Of course if outcomes impossible 
measure  it is also impossible to evaluate measure  it is also impossible to evaluate measure, it is also impossible to evaluate measure, it is also impossible to evaluate 
the success of decision processthe success of decision process



Validity Research Design Regarding Admission Validity Research Design Regarding Admission 
Committee ContributionCommittee Contribution

A Descriptive Equation:A Descriptive Equation:A Descriptive Equation:A Descriptive Equation:

Comm. Decision = [X + (βComm. Decision = [X + (β11 * AdmTest) + (β* AdmTest) + (β22 * HSGPA) + (β* HSGPA) + (β33 * Interview)] * Interview)] 

A Difference ScoreA Difference Score

DiffSco = DiffSco = ((statistical rankingsstatistical rankings)) –– ((committee member rankingcommittee member ranking))



Calculation of Difference ScoresCalculation of Difference ScoresCalculation of Difference ScoresCalculation of Difference Scores

Statistical
D i ti

Random
Sample for 

O

Committee
Member

Difference 
from Difference

SDescriptive
Ranking 

One 
Committee
Member

Ranking-
Raw

f
Statistical

Rank

Score
Data

450
449 400 (6) 300 (5) 6 5 +1449 400 (6) 300 (5) 6-5 +1

. 300 (5) 400 (6) 5-6 -1

. 250 (4) 250 (4) 4-4 0
50 (3) 15 (1) 3 1 2. 50 (3) 15 (1) 3-1 +2

. 20 (2) 50 (3) 2-3 -1
2 15 (1) 20 (2) 1-2 -1
1



Validity Research Design Regarding Admission Validity Research Design Regarding Admission 
Committee ContributionCommittee Contribution

Outcomes and interpretationsOutcomes and interpretations
•• Rater agreement on difference scores equal Rater agreement on difference scores equal gg

zero zero –– certain evidence that committee adds certain evidence that committee adds 
random errorrandom error

•• Rater agreement on difference scores great Rater agreement on difference scores great 
th    th    i li  b t d  t  i li  b t d  t  than zero  than zero  -- implies but does not prove implies but does not prove 
committee adds useful info.committee adds useful info.

•• Regardless nature of judgments very difficult Regardless nature of judgments very difficult 
knowknowknowknow



Validity ResearchValidity ResearchValidity ResearchValidity Research

Such a study is crucial to Such a study is crucial to 
demonstrating the validity of current demonstrating the validity of current g yg y
techniquestechniques

Most schools already have the data Most schools already have the data 
or some variant of this data.or some variant of this data.



Alternatives to Admission Alternatives to Admission 
CommitteeCommittee

Linear weighting model Linear weighting model 
•• Usually based on regressionUsually based on regressionUsually based on regressionUsually based on regression
•• Based on statistical predictionBased on statistical prediction
•• Usually optimal in some sense Usually optimal in some sense (h(h•• Usually optimal in some sense Usually optimal in some sense (human (human 

judgment)judgment)

Constrained Optimization Constrained Optimization 
•• Optimal as defined by human Optimal as defined by human 

judgmentsjudgments



Linear vs. Constrained Linear vs. Constrained 
OptimizationOptimization

Linear Linear 
•• Licensure Score =Licensure Score =

[   (β[   (β * T )  (β* T )  (β * GPA)  (β* GPA)  (β * h )]* h )][c + (β[c + (β11 * Test) + (β* Test) + (β22 * GPA) + (β* GPA) + (β33 * other)]* other)]

VersusVersus

NonlinearNonlinear

(Kreiter & Solow, 2002)(Kreiter & Solow, 2002)
(Kreiter  2002)(Kreiter  2002)(Kreiter, 2002)(Kreiter, 2002)
(Kreiter, Stansfield, James, Solow, 2003)(Kreiter, Stansfield, James, Solow, 2003)



Constrained OptimizationConstrained OptimizationConstrained OptimizationConstrained Optimization

Linear and nonlinear programmingLinear and nonlinear programming

Primum SolverPrimum Solver®®

Easiest to think of as all possible Easiest to think of as all possible Easiest to think of as all possible Easiest to think of as all possible 
combinations of applicantscombinations of applicants



Constrained OptimizationConstrained OptimizationConstrained OptimizationConstrained Optimization

Many opportunities to insert human Many opportunities to insert human Many opportunities to insert human Many opportunities to insert human 
judgmentjudgment

Shapes class characteristics rather than Shapes class characteristics rather than 
making each applicant satisfy all criteriamaking each applicant satisfy all criteriamaking each applicant satisfy all criteriamaking each applicant satisfy all criteria

Scott Page Scott Page –– Diverse GroupsDiverse Groups



Two models

Mission 
statement

Getting to 
know applicant 
i  i t i

Review applicant 
file-holistic 
review 

The Decision 
Accept / Rejectstatement via interviews review 

Admission Comm.

Accept / Reject

Assessing non- Enter predictive Rank order 
Mission 
statement

Assessing non-
cognitive attributes 
via MMI + 
simulation

Enter predictive 
info & values into 
statistical or CO 
model

Rank order 
applicants –
or select 
whole class



ConclusionsConclusionsConclusionsConclusions
Considerable evidence that Model 2 outcomes are Considerable evidence that Model 2 outcomes are 
superiorsuperior

Many valid ways that human judgment can enter Many valid ways that human judgment can enter 
into selection processinto selection processinto selection processinto selection process

Many differences in how human judgment used in Many differences in how human judgment used in Many differences in how human judgment used in Many differences in how human judgment used in 
two modelstwo models

Also many invalid methods of incorporating Also many invalid methods of incorporating 
human judgmentshuman judgmentshuman judgmentshuman judgments



DiscussionDiscussionDiscussion……..Discussion……..

What are the biggest challenges / What are the biggest challenges / 
shortcoming in current admission shortcoming in current admission gg
procedures?procedures?

Professor Professor NishigoriNishigori



QuestionQuestionQuestionQuestion

What is the biggest shortcoming in What is the biggest shortcoming in 
the methods used to select the methods used to select 
applicants for the study medicine in applicants for the study medicine in 
Japan?Japan?Japan?Japan?
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