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Why “Just-in-Time”?

Education

Knowledge when
you can’t use it

Decision support

Information when 
you’re too busy to 

learn anything
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“Just-in-Time” Learning

“Situated learning”
Integrate learning into the setting 
where knowledge is used
Supported by educational theory and 
empirical evidence 

Embed learning and self-assessment 
into the radiologist’s daily workflow 
using RIS and PACS 



Just-in-Time Learning

I definitely would use it
I would try it, and might use it if I liked it
Unsure
I probably would not use it
I would not use it

Kahn et al., JDI 2006 (in press)



Brief Learning Modules
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Introducing TEMPO

Brief educational modules
Targeted education

Clinical context
• Imaging procedure 
• Body part(s)

Radiologist’s educational needs, 
preferences, and level of expertise

Self-assessment questions



Materials

74 AJR articles
With kind permission from ARRS

Extracted data from AJR Online
400 article sections
1,594 figures
1,422 references
26 tables



Methods

34 learning modules
Learning objectives
Multiple-choice test items
0.1 – 0.5 CME hours

TEMPO learning management system
Web services to identify clinical 
context



Radiology Workstation

Simulates PACS
Web-based
Individual user 
sign-on

Radiologist worklist
10 cases
body CT / US 

Web services link 
to TEMPO











TEMPO Learning

Linked from clinical case
Context awareness

User ID
ICD-9 codes:  exam indications
CPT-4 codes:  imaging procedure
Free-text exam information



Learning Module Selection

Ranks relevant modules
Shows title and CME credits

Excludes completed modules

Entire list of modules can be viewed 













Self-Assessment

Multiple-choice items
Immediate response
Explanations of right and wrong 
choices

Choices pseudo-randomized
Based on user + item numbers
Each user sees a different order
Consistent ordering for each user









Preliminary Evaluation

System Usability Scale (SUS)
10 Likert-scaled items 

• Score = 0 to 100
• Usually 65 to 70

17 radiology staff and residents
SUS score = 70.6 ± 8.2  

Learning modules relevant to case  (88%)
Optimal length of learning modules  (94%)



Conclusions

Information technologies can embed 
education into clinical practice to 
create “just-in-time” learning
Radiologists received TEMPO 
favorably, and are interested in JIT 
learning



Amadeu Santos, MD Jayson Rock, MS Cheng Thao, MS

Kevin Ehlers, MS       Paul Nagy, PhD



Heartfelt Thanks...

Research grant

License to use AJR
articles 



Demonstration
Friday 3:30 – 5:00 pm

TEMPO
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