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Purpose of Presentation

1. Share experiences in teaching 
introductory medical physics course tointroductory medical physics course to 
1st year graduate students

2. Present some (at least for me) 
innovative techniques for teaching 
coursecourse



Course DescriptionCourse Description

• 15-week semester
• 2 meetings per week to introduce new 

material
• 1 meeting per week in smaller groups to 

work out problem sets



Use of Website



Information on WebsiteInformation on Website



Information on WebsiteInformation on Website

• Reading assignment – Johns & g g
Cunningham

• Link to notesLink to notes
– PowerPoint presentations, 3 slides/page

Link to lecture• Link to lecture
– All lectures pre-recorded using Camtasia
– Adds sound track to PowerPoint

• Link to transcript
– Transcript of lecture



Prior to ClassPrior to Class

• Students expected to complete readingStudents expected to complete reading 
assignment

• Students expected to download and• Students expected to download and 
listen to lecture (at their convenience)
R ti l f thi• Rationale for this:
– Lecture content does not vary from year to 

year
– Instructor’s time better spent clarifying 

t th ti i f ticoncepts than presenting information



Peer instructionPeer instruction

• Teaching technique developed for physicsTeaching technique developed for physics 
class by Mazur (Harvard U)

• Focus class attention on concepts, rather p ,
than information or problem solving

• Based on idea that students who have 
recently acquired understanding of concept 
have better idea of impediments to 

d di h f lunderstanding than faculty



Principles of peer instructionPrinciples of peer instruction

• Before class:Before class:
– Identify 4-6 concepts to be presented in 

classclass
– Develop “ConcepTest” questions



ConceptTest questionsConceptTest questions

• Focus on concept, not the recall ofFocus on concept, not the recall of 
facts

• Not solvable by relying on equations –Not solvable by relying on equations 
avoid plug ‘n’ chug

• Have adequate multiple-choice answersHave adequate multiple choice answers
• Be unambiguously worded
• Be neither too hard nor too easy• Be neither too hard nor too easy



Radioactive nuclei that decay via electron 
t ti l l d i bl f i l tcapture are particularly desirable for implant 

radiation therapy because

A. The short half lives of these nuclides 
result in short periods when the patientresult in short periods when the patient 
must be isolated.

B. The x-rays produced in the decay are y p y
typically attenuated within the patient.

C. These materials are relatively easy to y y
produce.



Concept to be presentedConcept to be presented

• Electron capture results in theElectron capture results in the 
emission of low-energy characteristic 
x-rays that are attenuated near thex-rays that are attenuated near the 
point of production.



The mass attenuation coefficient for 
Compton scatter in soft tissue (Zeff=7.4) is 
approximately 0.02 cm2/g.  Estimate the 

tt ti ffi i t f C tmass attenuation coefficient for Compton 
scatter in lead (Z=82)

A. 0.0002 cm2/g
B 0 02 cm2/gB. 0.02 cm /g
C. 2.0 cm2/g

2D. 20.0 cm2/g



Concept to be presentedConcept to be presented

• The mass attenuation coefficient forThe mass attenuation coefficient for 
Compton scatter is essentially 
independent of the nature of theindependent of the nature of the 
absorbing material



Concept vs informationConcept vs information

• In both cases the ConcepTest questionIn both cases, the ConcepTest question 
does not test recall of information, but 
rather understanding of how thatrather understanding of how that 
information is used



Principles of peer instructionPrinciples of peer instruction

• Spend about 7-10 minutes on eachSpend about 7 10 minutes on each 
concept

• Ask ConceptTest questionAsk ConceptTest question
• Students have ~1 minute to respond

– Insufficient time to do calculationsInsufficient time to do calculations
– Students display response without seeing 

others’ responsesp
– Can use flash cards or ARS devices to 

display response



Principles of peer instructionPrinciples of peer instruction

• Students gather into groups of 3-4Students gather into groups of 3-4
• Students have 3-4 min to convince 

others in their group their answer isothers in their group their answer is 
correct 



Principles of peer instructionPrinciples of peer instruction

• Generally, students who understand theGenerally, students who understand the 
concept provide a more convincing 
argument why their answer is correct than 
students who do not understand the concept

• Generally, students who have recently 
achieved understanding of the concept have 
a better idea of the barriers to understanding 
than the faculty memberthan the faculty member



Principles of peer instructionPrinciples of peer instruction

• Students are asked the ConcepTest questionStudents are asked the ConcepTest question 
again

• Typically, almost all students get the right yp y, g g
answer

• Short discussion of answer
• Go on to next concept



Some observationsSome observations

• Students are more engaged in the learningStudents are more engaged in the learning 
process
– Large amounts of class discussion
– Almost all students participate in discussion
– Students are not allowed to be passive listeners
– Many classes end with students still discussing 

material



Problem SessionsProblem Sessions

• Assigned at end of lecture, due 1 week laterAssigned at end of lecture, due 1 week later
• Students split up into two groups in problem 

sessions 
• Prior to working out problem solutions, 

students get “Guesstimation” problemg p
– Develops skill in estimating answers to problems 

with essentially no knowledge of specifics
– Focus is on strategy, not numbers



Guesstimation problemsGuesstimation problems



EvaluationsEvaluations

• Positive student reviews (quoted from class (q
evaluations)
– “The online lectures/conceptest question procedure was 

very helpful”very helpful
– “The style of lecture chosen was, in my opinion, very 

instructive”
“I like the conceptest question style”– “I like the conceptest question style”

– “I found Dr S method of teaching to be very effective and I 
would most likely gain much more from the other faculty if 
they utilized the same style”they utilized the same style

• No negative reviews



Closing thoughtClosing thought

• Our role as medical physics teachers isOur role as medical physics teachers is 
not to teach our students medical 
physicsphysics



Closing thoughtClosing thought

• Our role as medical physics teachers isOur role as medical physics teachers is 
not to teach our students medical 
physicsphysics

• Our role as medical physics teachers is 
to teach our students to learn medicalto teach our students to learn medical 
physics



Thank youThank youa youa you


