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Overview

1. Overview of Validity and Translational Science

2. Validity Study 

– End‐of‐rotation evaluation (UI‐ College of Medicine)

– Blood transfusion training (Regional Hospital, Iowa)

– Medical Licensing Examination (Canada)

3. Translational science 

– Central venous catheter (CVC) insertion

– Other Examples

4. Implications
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Goals for Medical Education

• Equip physicians with knowledge, skills, attributes

• Deliver quality patient care

• Educate “superior” clinicians

• Improve patient outcomes

Classroom 
Education

Quality 
Patient care

• Effective
• Efficient
• Economical

Translational Science

• Bench‐to‐bedside transition

• Translation of knowledge to new treatment for patients

• Translating research to practice 

Basic Laboratory 
Discovery in 
Biomedical Science

Clinical 
Research

• Evidence of clinical 
effectiveness 

• Identify effective 
treatment

• Policy

• Healthcare 
delivery

• Community 
engagement

• Preventive 
servicesT1

T2
T3

Woolf SH, JAMA, 2008
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Translational Science in Education

Teacher training, 
development

Teacher knowledge 
and skills

Classroom 
teaching

Medical 
Education

Trainee Clinical 
Skills and 
knowledge

Clinics and 
offices for better 

health care

Patient or 
public health 
outcome

K‐12 Education (example)

Medical Education

T1
(education setting)

T2
(clinic)

T3
(clinic and 
community)

McGaghie WC, Science Translational Medicine, 2010

Student 
achievement

Allen et al, Science, 2011

What is an assessment? (1)

AssessmentBank of 
“Behaviors”

1. Sampling

Multiple‐Choice Test

Objective Structured Clinical 
Examination (OSCE)

Sample Items (Blueprint)
Develop Test Form

Sample Cases (Blueprint)
Assemble Stations
Train Raters 

2. Standardized Condition
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What is an assessment? (2)

“Behavior” (Test Score) 
Test Situation 

“Behavior” 
Non‐Test Situation 

1. Generalize
2. Accuracy (Validity)

Translational Science in Education:
Validity Studies

Medical 
Education

Trainee Clinical 
Skills and 
knowledge

Clinics and 
offices for better 

health care

Patient or 
public health 
outcome

T1
(simulation lab) T2

(clinic)
T3

(clinic and 
community)
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Applied Validity Studies:

T3: Blood Transfusion Training
Porteous, Park, et al, Journal of Hospital Medicine, 2015

T1 and T2: End‐Of‐Rotation Evaluations
Park et al, Medical Education, 2014 

Park et al, Teaching and Learning in Medicine, 2016

Validity Studies: T1/T2 and T3

T1: Feedback based on rating instrument

• Improvement in competencies through feedback

T2: Problem residents 

• Early detection of low‐performing physicians

• Issues in professional behavior

• Probation status

• Impact on hospital system

T3: Blood transfusion training

• Reduce unnecessary blood transfusion

• Cost savings
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Validity Studies: T1 and T2

T1: Feedback based on 
rating instrument

T2: Problem residents 

Workplace‐Based Assessment (1)

• Assessment → clinical environment

1. Structured Clinical Observation (SCO)

2. End‐of‐Rotation Evaluation 

Supervising 
Faculty

Resident / 
Student

clinical environment

Direct 
Observation

Example: History Taking and Physical Examination

Structured Clinical Observation (SCO)
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Workplace‐Based Assessment (2)

Encounter 1

Clinical Rotation

Encounter 2

●

Encounter n

●

●

End‐of‐Rotation Evaluation
‐ In‐Training Evaluation Report (ITER)
‐ Multisource Feedback (MSF)

Supervising 
Faculty

Senior 
Residents

Nurse or 
Other Staff

Workplace‐Based Assessment (3)
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End‐of‐Rotation Evaluation (1)

• Global judgments completed by supervisors

• Prolonged observation of a resident 

• Can include second‐hand reports and case presentations

• Lack of empirical evidence

– Reproduce consistent scores

– T1: Represent growth in performance over time

– T2: Identify problem residents during early stages of 
training

End‐of‐Rotation Evaluation (2)

ACGME core competencies
1. Interpersonal and communication skills
2. Medical knowledge
3. Patient care
4. Practice‐based learning and improvement
5. Professionalism
6. System‐based practices

End‐of‐Rotation 
Evaluation

1 2 3 4 5 6 7 8 9

Unsatisfactory Satisfactory Superior
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1 2 3 4 5 6 7 8 9

PC2: Develops and achieves comprehensive management plan for each patient

Level 
“1”

Level 
“2”

Level 
“3”

Level 
“4”

Level 
“5”

Critical 
Deficiencies

Ready for 
Unsupervised Practice

Aspirational

End‐Of‐Rotation Evaluations: NAS

PC2: Anesthetic Plan and Conduct

Patient Care (PC):  10
Medical Knowledge (MK): 1
System‐Based Practice (SBP):  2
Practice‐Based Learning and Improvement (PBLI): 4
Professionalism (PROF): 5
Interpersonal and Communication Skills (ICS): 3

Anesthesiology Milestones: Example



2017/12/21

10

Research Questions

Rotation 
Evaluation Score

Growth?

• How many?
• From who?

T1‐Related Questions

T2‐Related Questions

Rotation 
Evaluation Score

Problem 
Resident

Predict?

Sources of Validity Evidence: 
Standards for Educational and Psychological Testing

Messick, 1995; AERA, APA, & NCME, 2014

• Content (mapping sampled items/domains)

• Response process (rater issues; scoring; processing)

• Internal structure (reliability; psychometrics)

• T1: Relations to other variables (growth)

• T2: Consequences (identification of problem residents)
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Data

• Learners

– Internal Medicine: 433 residents (2009 to 2014)

• Number of evaluations 

– 7,687 evaluations

• Evaluators

– 146 fellows

– 144 faculty

– 21 program directors

Response Process (1)

Which Rater Group Provides More Information?

Variability in Rating
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Response Process (2) 

Faculty Fellows

ResidentFaculty

r = .45

r = .25

Correlation between raters

Lower:

‐ Professionalism
‐ Communication

Are Faculty Ratings Similar to Fellow or Resident Ratings?

Response Process (3) 

Does longer delays affect scores?

1 2 3 . . . n

Weeks from Completion of Rotation

Longer delays in submitting form
Low Variability 
r = – .12 
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Internal Structure: Reliability

• Generalizability theory

– Φ‐coefficient = .71 (faculty only: Φ‐coefficient = .59) 

> 10 evaluations per resident

> 15 for reliability ↑ .70 

T1: Competency Ratings by Training Year

7.
2

7
.4

7
.6

7
.8

8
8.

2

1 2 3
PGY

95% confidence intervals

ICS

MK

PC

PBI

PROF

SBP
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T2: Identify Problem Learners

• Problem residents: 14 residents

– Professional behavior, medical knowledge, motivation

– Problem residents mean ratings < 2 – 3 SDs other residents

• Similar trend: Anesthesiology (Turner et al, Anesthesiology, 2016)

• Deficiency in competency (ethical, honesty, respectful behavior) 
→    lower graduaƟon and board cerƟficaƟon

Rotation 
Evaluation Score

Problem 
Resident

OR = 5.15, p < .001

Impact on CCC Decisions

Correlation with CCC 
reported milestone levels
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Blood Transfusion Alert System (1)

• Blood transfusion alert system

– 423 patients (1,031 units of blood transfused)

– January 2013 to September 2014

– Regional Hospital, Iowa, USA

• Training of hospital staff on using the alert system

Blood Transfusion Alert System (2)

• Training of hospital staff on using the alert system
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Blood Transfusion Alert System (3)

• Training based on clinical practice guidelines

• Develop clinical decision alert system 

• T3: Reduction in unnecessary multiple transfusions per patient

– 14% reduction in unnecessary blood transfusions

– Significant ↓ in mulƟple transfusions per patient

Blood Transfusion Alert System (4)

• T3: Net Savings of $36,863!

• Result of simple training 

0 5000 10000 15000 20000 25000 30000 35000 40000 45000

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Cost (2014)

Cost (2013)
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Medical Licensing 
Examination

n = 3,424 physicians
Medical Council of Canada

Complaints Filed

1,116 complaints 
Medical Regulatory 

Authority 
(Ontario, Quebec)

1993 to 1996 Until 2005

T2 Example: 
Licensing Examination and Complaints (1)

Multiple‐Choice 
Question Score

Communication 
Complaints

Licensing Examination and Complaints (2)

Written Examination: MCQ

Quality‐of‐Care 
Complaints

Not Significant

Not Significant
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Clinical Decision 
Making Score

Communication 
Complaint

Licensing Examination and Complaints (3)

Written Test: Key Features 

Quality‐of‐Care 
Complaint

RR = 1.47, p = .004

RR = 1.77, p = .002

OSCE: 
Communication

Communication
Complaints

Licensing Examination and Complaints (2)

Objective Clinical Structured Examination (OSCE)

Quality‐of‐Care 
Complaints

RR = 1.43, p = .001

RR = 1.38, p = .030

Data Acquisition and Problem‐Solving not significant
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Medical School Clinical Skills Exam important?
(Post‐Clinical Clerkship Examination)

Standardized Patient 
Encounter

Patient Note

Communication and 
Interpersonal Skills

Medical 
School

Step 2 CS 
Exam

Medical 
School

Step 2 CS 
Exam

Medical 
School

Step 2 CS 
Exam

r = .32

r = .75

r = .56

Berg et al, Academic Medicine, 2008

Cuddy et al, Academic Medicine, 2016

Residency 
Performance:

Significant 
Prediction!

Translational Science: 
Central Venous Catheter (CVC) Insertion
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Central Venous Catheter (CVC) Insertion

• T1

– CVC Insertion in Simulation Lab

– CVC InserƟon → Performance ↑

• T2

– CVC InserƟon → ComplicaƟons in ICU ↓

• T3

• CVC InserƟon → Bloodstream InfecƟon in ICU ↓

• CVC InserƟon → Cost Savings in ICU ↑

T1 Outcome: Trainee Skill

Barsuk JH et al, Journal of Hospital Medicine, 2009
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T2 Outcome: Reduced Complications (1)

Barsuk JH et al, Crit Care Med, 2009

Traditional

Simulator

T2 Outcomes: Reduced Complications (2)

Barsuk JH et al, Crit Care Med, 2009
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T3 Outcomes: Benefit to Patient Cohort

Barsuk JH et al, Arch Intern Med, 2009

• Timeline of resident rotating

T3 Outcomes: Catheter‐Related Infection

Barsuk JH et al, Arch Intern Med, 2009

Infection Rate 
Difference
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T3 Outcomes: Reduced Hospital Costs

• Annual Estimated Savings (9.95 bloodstream infections)

– $820,000 savings

– 137‐141 patient hospital days

– 120 MICU days

• Cost of Intervention

– $112,000

• Net Savings

– $707,000  (7:1 rate of return)

Cohen ER et al, Simulation in Healthcare, 2010

Team Training and Surgical Outcomes

• Briefing and debriefing in the Operating Room

• Training: 2 months (preparation), 1‐day conference

• 182,409 procedures from 108 facilities

• 18% reduction in annual mortality



2017/12/21

24

Adverse Events: Nurse‐Physician Education

• Adverse Events

Implications
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Review Papers: T1 → T2 / T3

2015 
Review of T1
Assessments 

2017 
Review of T2/T3
Assessments 

Clinical Education Papers: T1 focused
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Deliberate Practice

Ericsson KA, Academic Medicine, 2004

• Individualized training activity
• Repetition 
• Successive refinement
• Monitor training

Information Retrieval: Testing

• “Study‐Study” versus “Study‐Test”

Roediger HL & Karpicke JD, Psychological Science,  2006
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Interleaving

• Blocked (AAA‐BBB‐CCC)

• Interleaving (ABC‐ABC‐ABC)

Roediger D & Taylor K, Instructional Science,  2007

Reliability: Diminishing Returns

Diminishing 
Returns

Park YS et al, Academic Medicine, 2013
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Developmental Trajectories

Nasca, 2012 (ACGME website)

How to combine different educational experiences?

• Example: How can weights be specified to optimize signal?

Rotation 
Evaluations 

Written 
Exam 

OSCE

Composite 
Measure

?

?

?
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Maximizing Weights: CCC Decisions
(Park, Hodges, Tekian, 2016)
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End-Of-Rotation Evaluation: Weight (%)

Optimal Weight = 35%

Weight = 50%

Assessment System
• Written Assessments
• OSCE
• Rotation Evaluations

Maximizing Weights: Colonoscopy Simulation
Konge and Park, Scandinavian Journal of Gastroenterology, 2017

Combining Assessments

1. Assessment + Time to Caecum

2. Assessment + Time to Caecum + Movement of Operator

3. Assessment + Time to Caecum + Movement of Operator 
+ Movement of Scope
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Translational Science in Education:
Validity Studies

Medical 
Education

Trainee Clinical 
Skills and 
knowledge

Clinics and 
offices for better 

health care

Patient or 
public health 
outcome

T1
(education setting)

T2
(clinic)

T3
(clinic and 
community)

Implications

• Treat medical education as “translational science”

• Requires well planned, sustained series of studies

• CollaboraƟons → medical educaƟon consortiums

• Focused objectives goals, based on education theory

• Need comprehensive validity + translational science study

• Use research to improve medical education

• Continuum in medical education
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Questions

yspark2@uic.edu 


