h AMERICAN ASSOCIATION

Medical PhyS ICS ?r’ of PHYSICISTS IN MEDICINE

* Medical Physics

—An applied branch of physics concerned
with the application of the concepts and
methods of physics to the diagnosis and
treatment of human disease. It is allied
with medical electronics, bioengineering,
and health physics.
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Eight years experience of the
Master
on Medical Physics at UNED

JC Antoranz y Daniel Rodriguez-Pérez,
Fisica Matematica y de Fluidos, UNED — Madrid
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European Space for Higher Education (ESHE)

Evidence-based medicine
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Course

Student

Teacher

Student/Teacher rate

Teacher specialization

Cost

Undergraduate

Tens

Thousands

Tens

High

Low-Medium
MA, MSc, PhD

Low

Graduate

Hundreds

Tens

Tens

Below ten

High-Very High

PhD

Very high



Traditional vs distance learning student

Plenty of time
Studying in a groove
Want to be told what
they need to know

Limited life
experience

Not in a position to
pay full cost

Limited time

Highly motivated but
“out of practice”

Usually have specific
learning needs

Highly relevant life
experiences to share

May be able to pay
full cost
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Traditional vs distance learning

Teacher iIs of
knowledge

Learners
knowledge

Learners work by
themselves

Tests given to assess
progress

All learners do the same
thing

Teachers receive initial
training

Good learners identified
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Educators are to
knowledge

People learn
People learn in groups

Assessments guide
learning

Individual learning plans

Educators are lifelong
learners

Access to lifetime
learning



And our students are ...
+ Coming from: --
— 65% “Hard Scienc
— 35% “Soft Science” o
* Working on

Q Q Q

— 45% related to MP Q

— 55% not related to ,
* Unemployed

— 6% unemployed

— 0,5% retired
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Copying Harvard & Oxford

« “Only once ... no more” (1985)*

« Old idea but new scenario
* Be needs not technology driven
* Apply Ockham’s Razor

— If you hear hoof beats, you should look for horses, not zebras

* Develop self-sustained models
* Create students!!
* The goal: To be the best

*Through this revolutionary restructuring of the traditional medical curriculum, HMS students acquire not
only the core scientific, biomedical, and clinical expertise they need to become successful physicians but
also the analytical tools, adaptability skills, and flexible attitudes they require to become lifelong learners.”
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ﬂ Por Objetivos

migrcoles, 19 de diciembre de 2007

8:52:40

Dbjetivo Materia Asignatura Tema Db, Aprendizaje
Amplificadores: ganancia y ancho de
banda
Fisica Electranica El amplificador operacional (A0) Conocimiento
Fisica Electranica Técnicas basicas de analisis de Conocimiento
circuitos
Fisica Electranica Armplificacidn con transistores Conacimiento
Biologia celular: DMA-RMNA-proteina
Biologia Biologia Celular Infarmacion genética, codificacion,  Conocimienta
expresidn y regulacidn
Biologia Principios basicos de Aspectos moleculares del cancer Conocimiento
Bioquimica
Fisica Fisica Biomedica | Electrobiologia: efectos bioldgicos  Conocimiento
del campo magnetico
Biologia Principios basicos de Patologia maolecular y Terapia Conocimiento
Bioquimica geénica
Biologia Principios basicos de Senoma Conacimiento
Bioguimica
Biomateriales
Fisica Fisica Biomedica || Biopolimeros vy cinética Conacimiento
enzimatica: Fendmenos
competitivas y cooperativos
Biomecanica
Fisica Fisica Biomedica | Mecanica del mdscilo cardiaco Conacimiento
Fisica Fisica Biomédica | Mecanica de la marcha hurmana Conocimiento
Fisica Fisica Biomédica | Estatica Conocimiento

Cargas en rmovimiento
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MP Master Features

e 120 ECTS’ in four semesters

depending on previous
studies and objectives (CAC)

« 1rst & 2nd semesters to obtain a
to face real medical physics studies

* Practices
— Hospital (HGGM) and faculty (UC3M)

* One student one tutor (“personal tracking”)
e ]rst & 2"dsemesters are selective
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Medicine-Technology-Physics

« 4+2 (6 Medicine) years formation
 Knowledge expansion (+x2,’73-78,'03-'08, +x3, ‘09-'15)

* (*)OMICS era starts

— Genomics, Proteomics, Transcriptomics (set of all messenger RNA (MRNA)
molecules produced in one/population of cells)

— Cellulomics
» Xenotransplant, Cellular reproduction, Tissue and organs engineering
— Metabolomics

« Medical Imaging
 Nanomedicine

 New technologies
 Knowledge gap is, at least, a linear function of time

*omics informally refers to a field of study in biology ending in the suffix -omics
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Master on Medical Physics

Magter on Medical Phy sics

Course Biolcgy Assoc . Degiee

NIath. Ivledical Physics [
Ilath. Iedical Phasics [T
Ilodern Phoysics

Atoraic & Muclear Physics
Optics & Electromagnetism
Nurmercal ethods
Nlathernatical Fhosic s
Cellular Biology
Plegiology
Aratormophysiopathology T

Biornedical Phaysics [

Biornedical Phagies I

Medical Irmaging I

Medical Irnaging 0

Plagics of Fluds

Imiage Procesang

Inderaction of radiation & ma ter

Fadiation Protec ion

Binological sveterns (B.5 ) modelng

Murencal solubions of B.5. models

Ivledical Instnomentation

Decision Theoryin Medicine

Binstatistics

A pyplied Electronics

Ivlaster dissertation
Frofie Codes Color codes
A Academic Course not alloved far a given profile
R Research Cptional course (6 ECTS)

F: Professional Basic course 3rd & dth semesters (6 ECTS)

Basic course 15t & 2nd semesters (6 ECTS)

Mager dissertation (Research profilewith 18 ECTS)

Mader dissertation (Academic & Professional profiles with B ECTS)




Master results

« Dropout rate is 58%
« Average residence time in the master's degree is 5.5 years

2011/12 94,85 1 8,04 95,86
2012/13 77,58 2 8,07 98,19
2013/14 84,29 3 8.07 93,14
2014/15 56,95 6 8,0 95,45
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But ... “Sex, lies and videotapes”

« 30 ECTS*30 hours=
— 900 hours/semester

« 1 semester < 180 q
(jfiyus ‘\'I ‘E!’

e 180*5/7= 128 work
days

¢ 900/128~7
hours/day

* Really 4 months <&
— 10 hours/day
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Conclusions

* Medical Physics Master works very well,..

| have a dream ....

— “Let’s not pretend that things will change if we
keep doing the same things. A crisis can be a
real blessing to any person, to any nation. For
all crises bring progress. Creativity Is born
from anguish. Just like the day is born form
the dark night. It’s inventive in crisis that is
born, as well as discoveries, and big
strategies
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Virtual campus
Good materials
Dispersion allowed
Cheaper than ...

 Vis a vis campus
* Real talks expertise

« Large model experience
« Labs infrastructure

Prejudices
prominences
envies, etc ...
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* Virtual & vis a vis

« Good materials

* Nice visual talks

« Dispersion allowed
 Cheaper than ...




ABBA University BAAB University

it

ACCA University



A possible solution would be ... but

e Solution?
— Wide Web Universities
(WWU) & Alllance of — Easier for GC
Universities (AU) — It will take some time
— Optimizing for UGC

governmental funds

— "Anything, anywhere,
any time, you want”

— Unemployment

— Teachers from TU &
TDU need to change

— Change requires
political approach
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Crisis & real student cost, 2012

University Budget Staff Students | Cost/stude | Student/Tea
(M€) Teachers nt (€) cher
UC3M 157,5 1665 17.898 8800 11
UAM 257,8 2581 33.000 7812 13
UCM 516,1 6868 87.000 5932 13
URJC 109,4 1904 35.877 3049 19
UNED 219 1496 260.000 842 174
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