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The Problem

Too much information ¥y
— A new article is added to medical literature every 26 seconds
— Scientific articles grow exponentially.

Not enough time or access to information Eﬁ ] Rl
— Clinicians have more questions than they look for answers
— Doctors have up to 6 questions per patient encounter
— Pursue answers in one third of cases
— Spend about two minutes searching for an answer

Clinical knowledge dates rapidly 15 58 5

— Clinicians’ knowledge decays with years since graduation
(Evans et al., 1984)

— More impact: learning on the job

On-line access to evidence and learning just-in-time
— keeping up-to-date and learning occurs in the real tasks fl[jﬁﬁgﬁ‘ﬁ

E. Coiera, APAMI 2006
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Edward H. Shortliffe, APAMI 2006



Education of Biomedical
Informatics Professionals
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Edward H. Shortliffe, APAMI 2006



Integrated Biomedical Informatics
for Clinical Research
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Clinical Research — Biological Data
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>IMAGE:275615 5' mRNA sequence
GACAGCATTCGGGCCGAGATGTCTCGCTCCGTGGCCTTAGCTGTGCT
CGCGCTACTCTCTCTTTCTGGCC
TGGAGGTATCCAGCGTACTCCAAAGATTCAGGTTTACTCACGTCATC
CAGCAGAGAATGGAAAGTCAAAT
TTCCTGAATTGCTATGTGTCTGGGTTTCATCCATCCGACATTGAAGT
TGACTTACTGAAGAATGGAGAGA
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Dr. Fann, Yang (NIH/NINDS)




Clinical Research — Clinical Data

uring a computerized tomography (CT) scan,
a thin X-ray beam rotates around an area of the body,
nerating a 3-D image of the internal structures

ang (NIH/NINDS)
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Emerging Fields of Clinical Research
4 Clinical Research A
[ Bio-informatics ]—V Patients HMedical Informatics}
‘ A 4 A 4

* Assay * e-MR
* Gene Expression * Pedigree * Medical History
* Biomarkers * Epidemiology * Diagnosis
* Proteomics * Bio-statistics * Lab tests
* Pharmacogenetics * X-ray/MRI
* Rx Discovery * Treatment
* Prediction 4 * Rx
* Diagnosis e Surgery
* Rx Response Personalized * Therapy

4 Medicine 4

(J;:,f,:‘_z!:‘:;g;‘e, Dr. Fann, Yang (NIH/NINDS)
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Virtual Medical Campus-VMC

o EENFEMEEER (Health Education Information
Infrastructure)
— BERE, EEEi, BB UL K s AL R BE AR R KATFAE
o e BTN B MY I SRR PTG Y G e 22 ]
— E#EZ= (Virtual Classroom) . E#EEE= (Virtual
Laboratory) , EE#EZ(ZEEPr (Virtual Teaching
Hospital) . EE#ElE EAE (Virtual Library)
« CERBEI, FIFZEM K PEFRR
— BB M (Heterogeneous) SIS & LA 4
— o EE I TEEE R (High-performance workstation
clusters)
— HNEF =#E#h = (Real-time 3D Animation)
— HNEFEHE (Real-time Simulation)
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E2C LA SE R
Multimedia e-learning platform

» Web-based learning group #7245 #H
(MyTMU) #8x5 : ourPhoto, ourLesson,
ourFile, ourList, ourCalendar
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Mesencephdlic
nucleus and tract

Medid lemniscus

Superior cerebellar peduncle

Motor nucleus

Copyright ¢

3. Main sensory nuclei

-- primarily concerned with discriminative touch &
proprioception; homologue of medial lemniscus

02 by Mosby. Inc

__Mesencephadlic

nucleus

__Main sensory

nucleus

_Spinal

nucleus
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- Pathophysiology (trigeminovascular, )--
- Diagnosis (signs)
Treatment
- Abortive therapy
- Prophylactic therapy

Assessments for headache (diary, monitoring,
counseling...)

Tao-Hua W, PLD, (2003)
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On-line multimedia test system
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Video repository
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Why Digital Game-Based Learning?

® Digital Game-Based Learning meets the
needs and learning styles of today’s and
the future’s generations of learners

® Digital Game-Based Learning is motivating
because it is fun

® Digital Game-Based Learning is versatile,
adaptable to almost any subject,
information, or skill to be learned, and
effective, when used correctly

Marc Prensky,
Digital Game-Based Learning



Learning activities used in Digital
Game-Based Learning

Practice & feedback
_earning by doing

_earning from
mistakes

Goal-oriented
learning

Discovery learning
and guided discovery

Task-based learning
Question-led learning

Role-playing
Coaching
Constructivist learning

Accelerated
(multisense) learning

Selecting from
learning objects

Intelligent tutoring
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GBel (Game-Based e-Learning)

* Epidemiology Example: Japanese Encephalitis
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B RE -- Knowledge Representation for
Game-Based Interface (KReGl)
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fﬂ%ﬁ combat scenario
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WEEHH =1  the virus

® Well of Souls - Maze of Etemmity (Yirnz Boszs)
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Virtual Drug Abuse Scenario
Simulation
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