Relato sobre duas conferéncias de educacao em Fisica da American
Physical Society: 2015 Physics Teacher Education Coalition

Conference e Building a Thriving Under graduate Physics Program.
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2015 Physics Teacher Education Coalition Conference 5,6 e 7 Fev.
Building a Thriving Under graduate Physics Program 7 e 8 com sessoes de discussao

1) Porgue o workshop foli feito?

2) Porgue a APS esta preocupada com 0s
departamentos de Fisica e seus cursos de Fisica?

3) Porque poucos graduados/licenciados séo
formados?

4) Como seguir uma carreira ndo académica apos um
bacharelado em Fisica.

5) Como fazer uma graduacéo em Fisica ser moderna
e emocionante.



1) Porgue o workshop foi feito?

1) Os EUA tém aproximadamente 750 departamentos de Fisica. A grande
maioria destes departamentos formam poucos alunos (Bacharéis e
Licenciados); no maximo 3-4 alunos por ano. Sao locals, ou sgja
atraem estudantes em um raio de 300 Km. Em geral os estudantes sao a
primeira geracdo na universidade e ndo tiveram cursos de pré-calculo
no High school. 1sso lembra alguma coisa?

Number of Doctoral-Granting Departments by the Average

Number of Bachelor’'s-Only Physics Departments by the Average Number of Bachelor’s Conferred, Classes of 2008 through 2010.
Number of Bachelor’s Conferred, Classes of 2008 through 2010.
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* Includes 13 departments who conferred one bachelor's degree during

the 3 year period. http:/iwww.aip.org/statistics



1) Em geral, estes departamentos estdo em institui¢coes publicas e tém sido
ameagados com cortes no orcamento ou mesmo de extingao dos cursos.
Como exemplo, o Estado do Texas decidiu, ha alguns anos, atras que
cursos que formam menos de 5 alunos/ano (em uma média de 5 anos)
em ingtituicdes publicas estaduais deveriam ser extintos. Decisbes
similares ha em outros estados.

*49% of all public institutions

*58% of all institutions

*100% of all public Historically Black
Colleges and Universities (HBCUSs) (and all
but two of the private HBCUS)

Nao conte para o Reitor/Governador/Deputados!




2) Porgque a APS esta preocupada com estes departamentos de Fisica e seus cursos de Fisica?

S80 destes departamentos que se originam os licenciados em Fisica. Atualmente, os
EUA precisam de aproximadamente 700 novos licenciados em Fisica por ano, e sO se
formam aproximadamente 300/ano. A APS acredita que ndo € possivel manter o pais
na vanguarda da ciéncia e tecnologia se eles ndo formarem mais professores de ensino
meédio. Afinal, menos professores de Fisica, menos alunos em Hard Science na
Graduacéo (Fisica, Quimica, Mateméatica, Engenharia). Note que ha empregos onde
apenas americanos podem aplicar (defesa, etc)

Também acreditam que aformacao de licenciado pode ser usada como justificativa
para a existéncia destes departamentos junto ao publico em geral. Joe six pack!!
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3) Porque poucos graduados/licenciados séo formados nestes departamentos?

Como no Brasil, os motivos sdo varios.

Bacharelado: as familias preferem que o aluno faca engenharia; desinformacao
das opcoes de emprego apos o curso, etc

Licenciatura: a profissao ndo € valorizada, baixos salarios, méas condicdes de
trabalho, falta de status social, etc. A APS convenceu a NSF sobre a necessidade
de um programa nacional de valorizacéo dos professores e dos programas de
licenciatura.



4) Como seguir uma carreira nao académica apos um bacharelado em Fisica

Aproximadamente 7000 bacharéis/licenciados sao formados em Fisica
Todos os anos no EUA

Status of Physics Bachelor’s One Year After Degree,

Classes of 2011 & 2012 Combined
Field of Graduate Study for Physics Bachelor’s One Year
Graduate Study After Degree, Classes of 2011 & 2012 Combined

T
Physics & Other
Astronomy Fields Employment Unemployment

4% Mathematics
Medicine
1 Education
::tf:':;zr Physical Sciences
. y Computer Science
(N=-4,307) 61% Social Sciences

Law
Business
Humanities
Other

http://www.aip.org/statistics

(N=2,472)

http://lwww.aip.org/statistics



Initial Employment Sectors of Physics Bachelor’s,
Classes of 2009 & 2010 Combined

Other

Active Military 2%

8%

Civilian Gov't,
National Lab
10%

Private Sector
High School 53%
11%

College &
University
13%

http://Iwww.aip.org/statistics

Field of Employment for Physics Bachelor’s in the Private
Sector, Classes of 2009 & 2010 Combined

Non-STEM
26% Engineering
32%

Physics or Astronomy
5%

STEM refers to natural Science, Technology, Engineering, and Mathematics.
http:/lwww.aip.org/statistics



1) 40% dos alunos formados em Fisica entram na forca de trabalho

2) Dos 7000 alunos formados por ano, apenas menos de 300 conseguirao
uma posicao como professor universitario. Assim, para que mais alunos
possam se formar em Fisica, € preciso investir na empregabilidade dos
alunos apos o bacharelado fora da academia.

Quem é o maior problema?

Docentes!!

Nao incentivamos a carreira fora da academia.
Ex: Mas voce néo vai fazer pés-graduacéao?

Estudos da APS mostram quem mesmo alunos médios no bacharelado em Fisica
podem se dar tdo bem ou melhor que alunos de engenharia no Mercado.



5) Como fazer uma graduacdo em Fisica ser moderna e emocionante.

% S(]m Is this group aware of careers in physics?
% high school students high school teachers
college students who dislike physics

college students majoring in physics
college physics faculty

A

Habilidades sociais e de comunicacao sao excepcionais
em Fisicos!



CAl€ErS TOOLBOX

FOR UNDERGRADUATE PHYSICS STUDENTS

Pesquisa da APS mostra que entre
0 0s 40% que entram na forca de
trabalho, a maioria espera ficar

(o) w
7 \g fice
apenas alguns anos no primeiro

=

American Institute of Physics Career Pathways Project
AIP Statistical Research Center

Society of Physics Students
www.spsnational.org/cup/careerpathways/

NSF Award Number: 1011829
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5) Como fazer uma graduacdo em Fisica ser moderna e emocionante.

|) Laboratérios de alta qualidade — programas Labview, estatisticas, simulacfes

i) TCC — pesquisa durante a graduacao, e se possivel com empresas locais

i) Flexibilidade do curriculo: minor or major em economia, administracao,
biologia, computacao, etc. Programas de diploma duplo com a engenharia e

computacao/matématica.

Fisica Mat., Classica,

+ Diccinli
Eletro, Moderna, Termo, Disciplinas

Ciclo basico —
orientadas

pelos docentes

Fisica, Mat,
Computacao

Quantica, Estatistica,
Lab. Avancado

130 créditos (todas com 4 creditos ou menos)
Nosso Bacharelado 192 (160)

IV) Incorporar apresentag¢des orais no curriculo

V) Ter palestras de alumni de fora da academia no “Panoramas”
vi) Estudo dirigidos, monitoria valendo crédito

vii) Licenciados devem ir pra sala de aula desde o primeiro dia
viii) Licenciados devem ter a opcéao de major em duas area



We C. A R.E!!

 Curriculum

— Fixed & Flexible course availability based on student input
— Refresh physics major to reflect viable & known career paths
— Expand offerings with tracks — Computational, Astronomy,
etc.

» Advisement

— Career mentoring (academic, life skills, pipeline guidance,
etc.)

* Recruitment / Retention / Research / Rewards

— Pre-collegiate summer programs / Faculty high school visits
— Saturday Academy / Summer Placements (REUSs, Interns,
etc.)

» Extras

— Graduate School Tours / Special Speakers

— Town Hall meetings by SPS / Scientific leadership &
citizenship



Marketing: Old Brochure

‘What Physics Can Do For You...
Whether you mitend to make phiysics a hife-
long runl o mapl\ a vehicle for a
di o degree
m#!)wniﬂ‘mpkhww:,ouutl
scous,  motrvaicd, and  bard-working
drdual -— chamctenstaes thar look pood
oo amy resume.  Although most students
graduatng with a degree i phymics go on to
scicnce-oniented careers, & major in physics
coupled with a magor or mmor m chemstry,
biology, economics, or business
adoumsuanon has Jed many students mro
very competitive mediral schonls veterimary
schools,. MBA programs, and management
positions. Simply put, a degree m phymics
commands respect Gom anyons who bas hed
even a glincing exposure 10 the field A
physics degree wall sct you apan Gom the
rest!
‘What About Our Graduates?
MTSL physics gradustes include recearch
and dustrial  phy 3 1
astrophysiciets, phyvsiciam. and computsr
scientrats. Our students have been admitted
to graduate schook acioss the nation
lud haghly tegarded a
Harvard, Flonda Smate Unrversity, and the
Umveraty of Texas. Medical phymcs
wmdents have contmued thew traimang st
mshiutioms such as Vandetall and MD.
Anderson Cancer Center  Other phywics
graduates have moved direcily into one of
the  employmem  sectors  previoushy
mentioned  Repardless of their altimate
career path, all of our students benefit from
the clows associations with our faculty and
wath each other during thes tme st MTSU

Student Organizations

The Society of Physics Students (SPS) -

MIDDLE

Mational associstion of physicists  and

phiyace studeats

TENNESSEE

Sigma Pi Sigma I - Nancoal phvucs

honoary sockety

Student Awards and Scholarships

MTSU Physics Schalarship

Physics Faculty Scholarship

SPS Phvsics Achievernent Award

Faculty Achievement Award in P

SPS Service Anard

Award for Excellence im Mod
Thearetical Physics

Wade Gilbert Scholarship
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Student and Facuity Ressarch

PHYSICS

s  Opucs, acoustics, and sensors

»  Newtron-captuee phiysics

®  Scatermng, sorface, and thin-fik

»  Ophical properties of semiconds

polymers

»  Matenals phyncs

ASTROPHYSICS

®  Agteroseremology (stasguakes)

*  Astronomacsl matyomentation

* Planctary rodio and

STATE UNIVERSITY

Why Study Physics?

The sody of physics is an imvitation to
wonder  How do boats float and airplancs
fly™ What s inside my tiny cell phone that
lets me talk to someone on the other side of
the world? If we can design microscopes
that “see” ndiadual atoms, why can’t we
design microscopes that see the parts of the
individual atoms? What's inside the atom
anyway? And then what's mside that? Why
is the sky blue in the daytnme and black ar
night? Why do some galaxies look like ours
and some don’t? What 1s the universe made
of? How did #t begn? What 7 How .7
Why...?

Physics dossa't stop with asking questions
though. The study of physics teaches us 2
new way w0 find answers. Systematic

spacecraft data aselves

Physics and Astronom

Xp 1 v ions combined with
the und ding and application of tested
natural laws and principles allow uws 1o
develop our understanding of the world
around vs and to predict the outcome of
future expeniments  This process has
apphcations in all of the sciences as well
as other disapline: such as law, busmess,
and medicme. The study of physics opens
a window w0 a vast amray of career paths
while sausfying an innate human need 10
mquire.

What Is a Physicist?

Simply put. a phveicist iz someone who
advances our knowledge of the universe at
any level by building on our existing
understanding of the umiverse Some
physicists design and carry out sxperiments

Why Physics at MTSU?

In the MTSU Depanment of Physics and
Astronomy, the emphasis is on the stadent
While many universitics still offer large
ntroductory physics courses, our faculty are
dedl:.m:d to providing the most effective

auncd al cither answenng specih

about natural processes o1 ohammg specific
data that helps to define patterns in natuce
Others use math ics and comp w°
apply exisnng rules and relationships 1w
pmdxt the behavior of nature in new or
Waordking
?G:fﬂ!.l.‘ll often in collaborshion  with
scienhists i other fields, physicists buld a
more complete undemstanding  of owm
emvuomment @md  often  wse  that
understanding as a basie for the development
of new instraments and devices from which
all of us can benefit

What Physicists Do,..
Phvsics graduates can be found almost
anvwhere: from g and ¢ sal

laboratories to the floors of Congress,
instrucung wmversity classes or developing
market strategics Physicists are analytical,
creative, persistent, and experts at solving
problems — any type of problem! As a result,
phveicists are 2 valued commodity m our
technological future.

2 ble at thus level, wath small
secions and a focus on  handson,
colhborw\t learning. This focus continues
th our p An phere of
cunnrudmt per\adn the deparrment as
stadents work together through advanced
course work and faculty are always available
for discussions or help Our curnculum
provides a balance between essenhal
foundanional knowledge m phvecs and
current areas of miterest i the disciplme.
Uniquse at MTSU and unusval among
universmies. WwWe fequire a  research
expenience and thesis for our majors.
Students are often meaningfully invohed in
cutting-cdge research as carly as their

i year. R h oppor on
cmpus range from beophysics to optxs to
astonomy. Our students also compete
successfully for summer research
fellowships at other locations in the US and
abroad. Many studenrs publich therr first
research article before graduation, making
them desirable candidates for graduate
school or employment. Our medical physics
concentrabion prepares students for a two-
year MS degres program at Vanderbalt or
other sumlar nsttutions, and can result 1
emplovment m the health care mndustry as a
medical physicist. The coacentration in

ides excellent ion for
graduate wnrk n astronomy of astrophysics.

STAE UNIVERSITY
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Marketing: New Brochure
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SPIN-UP Report

» Departmental Leadership

» Mission and Vision

« Substantial Majority of Engaged Faculty
» Administrative Support

» Supportive, Encouraging and Challenging Environment and
Recruitment

 Advising

« Career Mentoring

* Introductory Physics Courses

» Flexible Majors’ Program

» 3/2 Dual-Degree Engineering Programs
» Undergraduate Research

* Physics Clubs and Commons Room

» Mentoring for New Faculty

 Informal Student/Faculty Interactions

» Alumni Relations

* Panepucci Hall!!



