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Me s s age  from  th e  Ch air:  Contribute  and th e y w ill com e !

Wolfgang Ch ristian

     O ne  h undred and forty years  ago, 
Sam uel Butler w rote :  "I venture  to 
sugge st th at th e  general developm ent 
of th e  h um an race  to be  w ell and ef-
fectually com pleted w h en all m en, in 
all place s , w ith out any los s  of tim e , 
at a low  rate  of ch arge , are  cognizant 
th rough  th e ir s ens e s , of all th at be  de -
s ire  to be  cognizant of in all oth er 
place s ."   It appears  th at Butler's  gran-
dios e  vis ion m ay be  closer to reality now  th at robust and auth or-
itative digital librarie s  are  com ing online .  Alm ost every profe s -
s ional organization is  creating digital librarie s  us ing w eb tech no-
logy to distribute  h igh -q uality content to th e  de s k top.  
     For exam ple: Th e  Germ an Federal M inistry of Education 
(BM BF) and Germ an Re s earch  Foundation (DFG) h ave de -
veloped an Internet portal for scientific inform ation th at link s  
40 Germ an librarie s , re s earch  centers , and institute s .  Th is  
portal is  publicly funded and on a par w ith  th e  Google s earch  en-
gine .  It can be  acce s s ed at:  h ttp://w w w .vascoda.de .
      Th e  IEEE provide s  acce s s  to th e  abstracts  of its  journals on 
th e  IEEE Explore  s ite .   Furth erm ore , th e  IEEE h as  reach ed 
agre em ent w ith  Google to display th e  content from  over one  m il-
lion IEEE abstracts  in relevant k eyw ord s earch  re sults .  Se e       
h ttp://ie e explore .ie e e .org/
     Th e  Am erican As sociation of Ph ys ics  Teach ers  (AAPT), th e  
Am erican Astronom ical Society (AAS), th e  Am erican Institute 
of Ph ys ics/Society of Ph ys ics  Students  (AIP/SPS), and th e  
Am erican Ph ys ical Society (APS) h ave initiated th e  Com -
PADRE: Com m unitie s  for Ph ys ics  and Astronom y Digital Re -
source s  in Education, project.  Th is  project s e e k s  to discover 
and organize  collections  of h igh  q uality educational m aterials 
in ph ys ics  and astronom y.  Se e  h ttp://w w w .com padre .org/
     Alth ough  Com PADRE is  still in th e  developm ent stage , it 
s h ould be  of particular intere st to FEd m em bers  becaus e  it is  
sponsored by th e  APS and w ill alm ost certainly becom e w idely 
us ed w h en it too is  link ed into com m ercial s earch  engine s .  Re -
s earch e rs  and curriculum  auth ors  ris k  m is s ing an exciting oppor-
tunity for pe er review , discus s ion, and distribution if th ey do 
not tak e  advantage of th is  digital library.  W e s h ould be  subm it-
ting m aterial to Com PADRE just as  w e  subm it our re s earch  to 
th e  arXiv preprint s e rver.



Ph ys ics  Firs t
     Th e  lack  of science  literacy is  a s e rious  national problem . All 
citizens  h ave to be  m ore  scientifically literate  
in order to be  able to m ak e  inform ed decis ions  
on m atters  th at could directly influence th e ir 
live s . In addition, w e  w ill need an increas ing 
num ber of scientists , engine ers  and m ath em -
aticians  in order to m aintain our tech nological 
and h ence  econom ic pos ition in th e  w orld. Th e  U.S. congre s s  h as  
recognized th is  and, am ong oth er th ings , h as  m andated th e  vari-
ous  scientific funding agencie s  be  involved in trying to im prove 
th e  s ituation. Th e  Laboratory for Elem entary Particle Ph ys -
ics (LEPP) at Cornell is  funded by th e  National Science  Founda-
tion. O ur re s earch  goals are  to study th e  fundam ental building 
block s  of m atter. In addition, education and outreach  is  an im port-
ant part of our m is s ion. W e felt is  w as  appropriate  to h ost th e  first 
w ork s h op of its  k ind devoted to th e  Ph ys ics  First m ovem ent w h ich  
h as  th e  potential of h aving a profound influence on science  liter-
acy.
     Th e  m ajority of us  learn m ost of our science  content in h igh  
sch ool. So, it is  only logical to look  at th e  w ay science  is  taugh t 
th e re . Th e  pre s ent s e q uence  of Biology, Ch em istry and Ph ys ics  
w as  instituted at th e  end of th e  19 th  century bas ed on th e  notion 
th at ph ys ics  is  th e  m ost abstract and m ath em atical of subjects  
w h ile biology is  entirely de scriptive and, th us  s h ould be  taugh t 
first. Today, in th e  21st century, th is  m ak e s  no pedagogical s ens e . 
O ne  of th e  m ain goals of Ph ys ics  First is  to put th e  h igh  sch ool sci-
ence  s e q uence  in a rational order. Ph ys ics  is  th e  foundation of all 
th e  science s , h ence  it is  th e  bas is  for understanding im portant con-
cepts  in both  ch em istry and biology. For exam ple, h ow  can stu-
dents  understand m odern m olecular biology w ith out som e  under-
standing of both  ph ys ics  and ch em istry? Yet, th ey now  encounter 
th e s e  topics  only after th ey h ave finis h ed th e ir biology cours e , if 
th ey s e e  th em  at all.
     Also, pre s ently, in th is  country, only 30% of all h igh  sch ool stu-
dents  ever tak e  ph ys ics . If ph ys ics  w as  th e  first cours e  in th e  sci-
ence  s e q uence ,  th en all students  w ould be  expos ed to th e  con-
cepts  and m eth odology of th is  m ost fundam ental science . W e 
fully realize  th at any tim e  th e re  is  an attem pt to m ak e  a revolution-
ary ch ange, e specially in som eth ing as  far-reach ing as  th e  entire  
h igh  sch ool science  curriculum , th e re  are  m any logistic, cultural 
and pedagogic ch allenge s .
     Th e  purpos e  of th e  Ph ys ics  First w ork s h op w as  to gath er h igh  
sch ool science  educators  togeth e r to explore  th e  nature  of th e s e  
ch allenge s  and th e  pos s ibility of overcom ing th em  w ith  th e  h ope -
ful outcom e be ing a m uch  m ore  scientifically literate  citizenry.
     O ne  of th e s e  ch allenge s  is  to answ er th e  argum ents  of th e  op-
ponents  th at if ph ys ics  is  taugh t too early th en students  do not 
h ave th e  m ath  back ground and h ence  get a "w atered-dow n" 
cours e . It s e em s  to us  th e re  are  tw o fallacie s  w ith  th is :
   1) It as sum e s  ph ys ics  and m ath  are  ins eparable. M ath  is  inde ed 
a very valuable tool for th e  profe s s ional ph ys icist but m ath  is  not 
ph ys ics .  In th e  pre s ent h igh  sch ool cours e s , too m any students  
los e  s igh t of th e  concepts  becaus e  th e re  is  so m uch  em ph as is  on 
problem  solving. M ath em atics  s h ould be  us ed to enh ance th e  ph ys -
ics  concepts , not obscure  th em . 
    2) It as sum e s  th at students  w h o tak e  th e  pre s ent problem  solv-
ing bas ed cours e  com e  aw ay w ith  a good understanding of th e  

ph ys ics  taugh t. (O th erw is e , w h y ins ist th at th is  type  of cours e  be  
m aintained?)  W h ile th e re  is  not enough  space  to go into th e  details 
h e re , national statistics  and th e  experience  of college instructors  
w h o teach  th e s e  students  in th e ir ph ys ics  cours e s  s e em  to belie  th is . 
     Finally, it m igh t be  of intere st to note th at th e  Ph ys ics  First  idea 
is  becom ing a national m ovem ent. O ver 250 individual h igh  sch ools 
plus entire  public sch ool districts  h ave already adopted it. For ex-
am ple, th e  San Diego district w ith  10,000 students  com pletely 
sw itch ed to th e  ph ys ics  first s e q uence  2 years  ago; Prince  George s  
County sch ool district w ith  13,000 students  is  adopting it as  w ell as  
th e  Cam bridge , M as s . district. For th os e  of you w h o th ink  th at it 
w ould be  difficult in New  York  becaus e  of th e  regents , th e  North  
Babylon sch ool district on Long Island is  also adopting th e  Ph ys ics  
First s e q uence . O f cours e , s ince  w e  are  h e re  in Ith aca, w e  w ould 
h ope  th e  Ith aca Sch ool system  and/or districts  in th e  surrounding 
area w ould s e riously cons ider it.
 
Ah re n Sadoff, Profe s sor of Ph ys ics , Corne ll Unive rs ity
Lora H ine , LEPP Education and Outre ach  Coordinator, Corne ll Uni-
ve rs ity

Random  th ough ts  on th e  s um m e r ne w s le tte r
     I enjoyed reading th e  'Sum m er New sletter' so m uch  th at I th ough t 
I m ust s h are  som e  'random  th ough ts ' of m y ow n about th e  is sue s  
rais ed in th is  online  forum .
     In th e  spirit of th e  title of th is  letter, I w ill start w ith  th e  'Random  
Th ough ts ' of Stan Jone s  and in particular th e  critical q ue stion 
(Th ough t #2): 'W h y don't w e  reform  th e  w ay w e  teach  ph ys ics  m a-
jors  cours e s?' I th ink  th is  is  a q ue stion th at ne eds  dedicated discus -
s ion, re s earch  and ACTIO N! Along w ith  th e  tech nological applica-
tions  sugge sted, I th ink  w e  s h ould also review  content and content fo-
cus  to addre s s  th is  is sue  and perh aps  its  clos e  relation to Random  
Th ough t # 4 about ph ys ics  degre e s . Ph ys ics  k now ledge  and facts  
h ave grow n exponentially over th e  last few  decade s  and our under-
graduate s  today participate in m eaningful re s earch  program s . Do 
th ey h ave to learn everyth ing w e  tried to and everyth ing w e  now  
k now ? W h ich  part s h ould w e  em ph as ize  and w h ich  part s h ould w e  
perh aps  edit?
     I do not h ave answ ers  to th e  above q ue stions , - and I h ave to con-
fe s s  th at I h ave not k ept up w ith  current w ork  on th is , - but m ost cur-
ricula I s e e  h aven't really evolved th at m uch ! All I can say is  th at as  
a com m unity, w e  s h ould be  involved in th ink ing about th is  for th e  
long-term  h ealth  of our field and its  grow th . Reference s  to th e  inter-
national scene  h ave be en m ade  elsew h e re  in th e  new sletter. As  ph ys -
ics  re s earch  and developm ent becom e s  increas ingly global and collab-
orative, discus s ions  on cours e  content in undergraduate degre e s  
s h ould transcend geograph ical boundarie s . I h ope  our forum  m igh t 
be  a venue to foster th is .
     Th e  article by Stan Jone s  about "No ch ild left be h ind" also alerts  
us  to a s e rious  s ituation th at w e  w ould do w ell to addre s s  from  tw o 
perspective s . First w e  s h ould explore  'w ork able alternative s ' th at 
could be  im plem ented. I understand th e  "Institute of Ph ys ics , U.K" 
h as  initiated som e  program s  to h elp alleviate a s im ilar problem  in 
th e  U.K. Secondly, if and w h en w e  h ave a plan, perh aps  w e  could 
w ork  at repre s entative level to include th is  alternative in th e  legisla-
tion? M aybe  w e  could lias e  w ith  th e  APS Public Affairs  O ffice  and 
tak e  advantage of th e  very effective m ode s  th ey h ave developed to im -
plem ent ch ange s . Again, I h ope  our forum  can tak e  som e  leaders h ip 

Le tte rs  to th e  Editor
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Re port on Te ach e r Quality Se nt to Congre s s  

in th is .
     It w as  very intere sting to learn from  Art H obson' article about 
th e  increas e  in science  literacy in our country. I am  glad w e  did 
som eth ing righ t and h ave a global edge  on th is ! I h ope  too th at oth -
e r nations  w ill tak e  h e ed of th is .
      Th e  update on th e  "Saturday M orning Ph ys ics ' program  at Fer-
m ilab and th e  excerpts  from  Gino Segre 's  'A M atter of Degre e s ' re -
m inded m e  about th e s e  valuable reference s  for non-science  stu-
dents  and general readers  and Th om as  D. Ros s ing's  very intere st-
ing s elections  in 'Brow s ing Th rough  Journals' did th is  re s earch  ef-
fectively for us .
     In clos ing, I w ould lik e  to s h are  m y personal view  on 'lecture s ', 
th e  subject of th e  'Letter' in th e  sum m er is sue . Lik e  m ost education-
al tools, lecture s  can be  us eful if th ey are  us ed in conjunction w ith  

oth e r m eth ods  and if th ey are  good and riveting. Unfortunately 
th e  m ajority of clas s  lecture s  are  ne ith e r of th e s e !
I did not m ean th is  to be  a 'Review  of th e  New sletter'. It is  inten-
ded to be  a participation in th e  forum  by s h aring m y reactions , 
com m ents  and intentions  to be  m ore  involved in th e  future .

Lali Ch atte rje e . Principal Ph ys icist/Editor, - Journals, North  
Am e rica, Institute  of Ph ys ics  Publis h ing, Ph ilade lph ia, PA
Gue st Scie ntist, Oak  R idge  National Laboratory, Oak  R idge , TN 
&  Adjunct Profe s sor, Unive rs ity of M aryland Unive rs ity Colle ge , 
M D

Re printe d from  NSTA Reports  w ith  pe rm is s ion

     A report is sued in July by th e  Secretary of Education outline s  
th e  ch allenge s  to recruiting and preparing future  teach ers  and 
provide s  inform ation on exem plary program s  th e  Departm ent be -
lieve s  w ill m eet th e s e  ch allenge s . 
     “O ne of th e  m ost im portant provis ions  of No Ch ild Left Be -
h ind (NCLB) is  th e  re q uirem ent th at by th e  2005– 06 sch ool year, 
all teach ers  of core  academ ic subjects  m ust be  h igh ly q ualified,” 
says  Secretary of Education Rod Paige  in th e  report, titled M eet-
ing th e  H igh ly Qualified Teach ers  Ch allenge : Th e  Secretary’s  
Second Annual Report on Teach er Quality. “To m e et th is  ch al-
lenge, all of us  in th e  education system  m ust do th ings  differently. 
W e m ust be  innovative, not just in th eory, but in practice .”
     Th e  tw o k ey principles  of recruiting and preparing future  teach -
e rs , says  Paige , are  rais ing academ ic standards  for teach ers  and 
low ering barrie rs  th at are  k e eping m any talented people out of th e  
teach ing profe s s ion. 
     “Th e  current system  (for recruiting and licens ing teach ers) dis -
suade s  m any h igh - ach ieving college students  and m id-care er pro-
fe s s ionals from  entering th e  teach ing profe s s ion becaus e  it place s  
unnece s sary obstacles  in th e ir path ,” says  th e  report, w h ich  details 
h ow  state s  are  w ork ing to recruit and prepare  teach ers . 

W h at Mak e s  a Good Te ach e r? 
     Th e  report points  out th at w ide  cons ensus  now  exists  am ong re -
s earch e rs  and policym ak ers  th at teach er q uality is  a k ey com pon-
ent of sch ool q uality. Alth ough  cons istent evidence  s h ow s  th at ef-
fective teach ers  contribute  to student ach ievem ent, le s s  inform a-
tion exists  about th e  specific teach er attribute s  th at lead to in-
creas ed student ach ievem ent. In oth er w ords , th e  report as k s , 
“H ow  w ould you k now  a h igh -q uality teach er if you saw  one?”
     According to th e  report, re s earch  s h ow s  th e  follow ing: 
 •Teach ers’ general cognitive ability is  th e  attribute  th at is  m ost 
strongly correlated w ith  effectivene s s .
 •Teach er experience  and content k now ledge are  link ed to gains  in 
student ach ievem ent.
 •Training in pedagogy, th e  am ount of tim e  spent practice  teach -
ing, and m aster’s  degre e s  h ave yet to be  link ed to increas e s  in stu-
dent ach ievem ent.
 •Little com pelling evidence  exists  th at certification re q uirem ents , 
as  currently structured in m ost state s , are  related to teach er effect-

ivene s s .
     Th e  Departm ent doe s  stre s s  th at “ne ith e r last year’s  report nor 
th e  pre s ent report contend th at attribute s  lik e  training in pedagogy 
or tim e  spent in th e  field practice  teach ing are  not valuable. All 
th e  reports  sugge st is  th at th e  evidence  link ing th e s e  attribute s  to 
increas e s  in student ach ievem ent is  w eak , and certainly not as  
strong as  th e  evidence  link ing general cognitive ability, experi-
ence , and content k now ledge to teach er effectivene s s .”
     Th e  report also pre s ents  a continued ne ed for re s earch  on teach -
e r q uality. “Re s earch  on teach er preparation and profe s s ional devel-
opm ent is  a long w ay from  th e  stage  of converging evidence  and 
profe s s ional cons ensus ,” it state s , noting th at m uch  of th e  re -
s earch  on teach er q uality is  dated, m eth odologically flaw ed, correl-
ational in nature , and focus ed on difference s  am ong teach ers  
rath e r th an th e  interventions  th at rais e  effectivene s s  for all teach -
e rs .

NCLB’s  H igh ly Qualifie d Te ach e r Re q uire m e nt
     “By recognizing th e  link  betw e en q uality teach ing and student 
ach ievem ent, NCLB h as  refocus ed th e  national dialogue on h ow  
teach ers  s h ould be  trained and certified as  w ell as  w h o s h ould 
teach ,” says  th e  report.
     NCLB re q uire s  th at all core  subject teach ers  be  h igh ly q uali-
fied by 2005– 06. Th is  m eans  th ey m ust h ave earned at least a bach -
elor’s  degre e  from  a four-year institution, h old full state certifica-
tion, and dem onstrate  com petence  in th e ir subject area. 
     New ly h ired elem entary teach ers  m ust pas s  a rigorous  state  
te st of subject k now ledge and teach ing s k ills . New ly h ired m iddle 
level and h igh  sch ool teach ers  m ust pas s  a rigorous  exam  of th e  
content k now ledge, m ajor in th e ir subject as  an undergraduate, or 
earn a graduate degre e  in th e ir subject or attain an advanced certi-
ficate  or degre e . 
     Veteran m iddle and h igh  sch ool teach ers  m ust also dem on-
strate  subject-m atter com petency by pas s ing as s e s sm ents; obtain-
ing a degre e  in th e ir subject; or m e eting th e ir state’s  h igh , object-
ive, uniform  state  standard of evaluation (H O USSE). 

Rais ing Standards  and Low e ring Barrie rs
     Are  state s  m ak ing progre s s  in rais ing academ ic standards  for 
teach ers  w h ile low ering unnece s sary barrie rs? Som e pos itive de -
velopm ents  h igh ligh ted in th e  report include
 •Th irty-five state s  h ave developed and link ed teach er certifica-
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tion re q uirem ents  to student content standards . Anoth er s ix are  in 
th e  proce s s  of link ing th e s e  standards .
 •Th irty-five state s  re q uire  prospective teach ers  to h old a subject-
area bach elor’s  degre e  for initial certification.
 •All but 8 state s  re q uire  statew ide  as s e s sm ents  for beginning 
teach ers , and 32 state s  re q uire  teach ing candidate s  to pas s  a te st in 
at least one  academ ic content area.
Alth ough  state s  h ave until th e  end of th e  2005– 06 sch ool year to 
ensure  all th e ir teach ers  are  h igh ly q ualified, th e  Departm ent of 
Education points  out areas  of potential concern:
 •O nly 54 percent of th e  nation’s  s econdary sch ool teach ers  w ere  
h igh ly q ualified during th e  19 9 9 – 2000 sch ool year; th is  ranged 
from  47 percent of m ath  teach ers  to 55 percent of science  and so-
cial studie s  teach ers . 
 •State regulations  for certifying new  teach ers  are  burdensom e  
and bureaucratic.
 •NCLB re q uire s  th at new  teach ers  dem onstrate  com petency in 
th e ir subject areas  to be  cons idered h igh ly q ualified. In 2000– 01, 
32 state s  re q uired teach er candidate s  to undergo academ ic content 
as s e s sm ent for certification or licensure . Tw enty-tw o state s  adm in-
ister bas ic s k ills te sts  along w ith  academ ic content as s e s sm ents . 
 •Approxim ately 6 percent of th e  teach ing force  lack ed full certific-
ation in 2001– 02. Seven state s  report h aving m ore  th an 10 percent 
of th e ir teach ers  on w aivers . H igh -poverty districts  w ere  m ore  
lik ely to em ploy teach ers  on w aivers  th an affluent districts; 8 per-
cent of teach ers  in h igh -poverty sch ools w ere  on w aivers  in th e  
2001– 02 sch ool year, com pared w ith  5 percent in oth er districts . 

Me e ting th e  H igh ly Qualifie d Te ach e rs  Ch alle nge
     Th e  report concede s  th at “m e eting th e  h igh ly q ualified teach -
e rs  ch allenge is  too big a project for any one  program , sch ool, or 
state — or even for th e  U. S. Departm ent of Education— to tack le 
alone . O nly a partners h ip w ill prevail.”
     It goe s  on to h igh ligh t specific exam ples  of “prom is ing re -
form s  and initiative s” de s igned to addre s s  th e  teach er q uality ch al-
lenge in tw o areas : im proving traditional teach er preparation pro-
gram s  and alternative s  to th e  traditional certification system .

Innovations  in Traditional Te ach e r Pre paration
 •W e st Virginia Univers ity’s  Benedum  Collaborative . Th e  core  of 
th e  collaborative’s  five -year program  is  a partners h ip w ith  29  loc-
al profe s s ional developm ent sch ools . Students  are  adm itted to th e  
program  after soph om ore  year, and th ey im m ediately begin clinic-
al w ork  in a local sch ool. O ver th e  next th re e  years , th ey log 1,100 
h ours  of clinical experience  w h ile tak ing cours e s  link ed to th e ir 
clinical w ork . At graduation, students  earn a bach elor’s  degre e  in 
a content area and a m aster’s  degre e  in education. Th e  collaborat-
ive also instructs  teach er candidate s  in perform ing re s earch  and 
gath ering data to as s e s s  th e ir practice .
 •Uteach  (Natural Science s) at th e  Univers ity of Texas  at Austin.
 •Standards -bas ed Teach er Education Project (STEP). Th e  STEP 
collaborative is  a m ulti-state  effort betw e en th e  Council for Bas ic 
Education and th e  Am erican As sociation of College s  for Teach er 
Education. Togeth e r th ey w ork  w ith  college s  and univers itie s  to 
link  teach er training to state  academ ic standards . STEP convene s  
tas k  force s  of faculty from  sch ools of education, arts , and sci-
ence s; K– 12 sch ools; and com m unity college s  to review  and re -
w ork  an institution’s  teach er training program , w ith  th e  focus  of 
aligning teach ers’ k now ledge of content w ith  th e  expectations  for 

students  found in th e  state  academ ic standards . To date, 25 cam -
pus e s  in five state s  h ave com pleted th e  th re e -year STEP program , 
and 15 college s  and univers itie s  in M is s is s ippi, Virginia, and Indi-
ana are  w ork ing w ith  STEP.

Innovative  Alte rnative  Route s  to Te ach ing
     As  of O ctober 2002, all but nine  state s  h ad approved an alternat-
ive certification program . According to th e  Departm ent of Educa-
tion, alternative route s  tend to attract experienced profe s s ionals, as  
w ell as  m ore  m inority and m ale candidate s , to teach ing. Th e s e  teach -
e rs  tend to w ork  in urban or low -perform ing sch ools at a rate  h igh e r 
th an traditionally certified teach ers . 
     Several exam ples  of exem plary alternative certification pro-
gram s  m entioned in th e  report are  listed below .
 •Am erican Board for Certification of Teach er Excellence . Th is  
group is  developing an alternative certification program . Th e  “Pas s -
port Certification” w ill be  provided to candidate s  w h o h old a bach el-
or’s  degre e , dem onstrate  m astery of th e ir subject m atter, pas s  a te st 
of profe s s ional k now ledge, and com plete a pre s e rvice  program  of 
profe s s ional developm ent. A M aster Teach er credential for th os e  
w h o dem onstrate  outstanding proficiency in th e ir subjects  w ill be  
available in 2004.
 •California’s  Tech nology to Teach ers  Program . In 2001, California 
aw arded a tw o-year, $1.6 m illion grant to five different w ork force  in-
ve stm ent boards  to create  a program  offering laid-off tech nology 
w ork e rs  th e  opportunity to enter th e  state’s  teach ing force . Cur-
rently about 115 teach ing candidate s  are  enrolled in univers ity-
bas ed alternative program s; th e  goal is  to attract up to 200 laid-off 
w ork e rs  to teach  in science  and m ath  clas s room s .
 •New  York  City Teach ing Fellow s . During th e  sum m er before  th ey 
enter th e  clas s room , candidate s  w ith  at least a bach elor’s  degre e  re -
ce ive tw o m onth s  of pre s e rvice  training th at include s  cours e s  to-
w ard earning th e ir m aster’s  in education, field w ork  w ith  experi-
enced teach ers , and m e etings  w ith  an advisor to learn teach ing 
s k ills and clas s room -bas ed m anagem ent. After com pleting th e  pre -
s e rvice  training, th ey enter th e  clas s room  as  full-tim e , first-year 
teach ers . After th re e  years , th ey can apply for state  certification.
 •W e stern Governors  Univers ity. WGU, an online  consortium  of 19  
w e stern state s  and 45 univers itie s , developed com petency-bas ed dis -
tance learning program s  for teach ing candidate s . Th e  program  is  
bas ed on a candidate’s  com petency instead of th e  num ber of h ours  
h e  or s h e  spent in th e  clas s room . It is  de s igned for nontraditional 
candidate s , such  as  paraprofe s s ionals, uncertified teach ers , and ca-
re e r-ch angers , as  w ell as  for current teach ers  w h o w ant to advance 
th e ir education.
 •Teach  for Am erica. Th is  program  recruits  h igh -ach ieving college 
students  to spend at least tw o years  in a disadvantaged urban or rur-
al sch ool. Since  19 9 0, Teach  for Am erica h as  placed m ore  th an 
9 ,000 college students  in sch ools nationw ide . Th e s e  teach ers  re -
ce ive five w e e k s  of training during th e  sum m er and tak e  cours e s  to-
w ard certification during th e  year w h ile th ey teach  full tim e . 
 •Trans ition to Teach ing Partners h ip. Th is  partners h ip betw e en th e  
Fairfax County Sch ool District in Fairfax, VA, and th e  George  Was h -
ington Univers ity w ork s  to attract h igh -perform ing liberal arts  and 
science  graduate s  to teach ing. Students  m ak e  a one -year com m it-
m ent to s e rve as  perm anent substitute teach ers  in th e  county h igh  
sch ools w h ile tak ing th e  nece s sary cours ew ork  for licensure  at th e  
univers ity. 
     Th is  report is  th e  s econd teach er q uality report subm itted to Con-
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gre s s  as  re q uired by th e  H igh e r Education Act. For m ore  inform a-
tion or to acce s s  th e  report, titled M eeting th e  H igh ly Qualified 
Teach ers  Ch allenge, Th e  Secretary’s  Second Annual Report on 

Teach er Quality, go to 
h ttp://w w w .ed.gov/office s/O PE/New s/teach erprep/index.h tm l.

Us ing Com putational Ph ys ics  to Inve s tigate  Re alis tic Proje ctile  Motion
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W h at Mak e s  a Ph ys ics -Outre ach  Program  Fam ily Frie ndly?

Robe rt Gre e nle r

     I w as  invited to give a talk  at th e  2003 Sum m er M eeting of th e  
AAPT. Th e  talk  w as  in a s e s s ion titled “Fam ily Ph ys ics” sponsored 
by th e  AAPT Com m itte e  on Science  Education for th e  Public. I 
agre ed to do it and as sum ed th at th e  talk  w ould be  about a s e rie s  of 
public science  program s — Th e  Science  Bag— w ith  w h ich  I h ave 
be en involved for th e  past 30 years . 
    As  is  com m only th e  cas e , th e  talk  didn’t really begin to tak e  s h ape  
until I sat dow n to organize  it, and th at proce s s  caus ed m e  to con-
s ider som e  different q ue stions  th an I h ad th ough t about before . I 
h ave developed a num ber of ideas  about w h at m ak e s  Science  Bag pro-
gram s  w ork , but I h ad never cons idered th e  q ue stion ph ras ed as  it is  
in th e  title of th is  piece : W h at m ak e s  such  a program  fam ily 
friendly? After th e  m e eting a few  people as k ed m e  to w rite  an article 
to s h are  th os e  com m ents  w ith  oth e rs — w ith  th e  re sult th at you are  
now  reading.
     M y greate st regret is  th at I m ust leave out th e  visual aids  th at, I be -
lieve, add intere st to any pre s entation. It m eans  th at I m ust just tell 
you about som e  of th e  ideas , rath er th an illustrating th em  w ith  pic-
ture s  and video clips .
    I w ill begin by de scribing th e  program  th at is  th e  subject of th e s e  

com m ents .
     In M ilw auk e e , on every Friday evening, for 5 m onth s  of th e  year, 
you w ill find an eager and enth us iastic audience  of people from  th e  
com m unity, generally filling a 250-s eat lecture  room  in th e  Ph ys ics  
Building at th e  Univers ity of W iscons in-M ilw auk e e . O n one  Sunday 
afternoon of each  m onth  a group also s h ow s  up for a m atine e  perform -
ance . So th e  sam e  program  is  given five or s ix tim e s  in a m onth , but 
each  m onth  h as  a different program  pre s ented by a different faculty 
m em ber. Th e  audience  com e s  to s e e  Th e  Science  Bag, a s e rie s  th at 
h as  finis h ed its  30th  year, w ith  a cum ulative attendance of over 
140,000 people. 
     Alth ough  th e  pre s ence  of ch ildren is  obvious , th is  is  not a ch il-
dren’s  program . O ur surveys  h ave s h ow n th at about 70% of th os e  
w h o attend are  beyond h igh -sch ool age . About 40% are  in th e  30 to 
50 year brack et w ith  s ignificant num bers  of attende e s  in each  decade  
of th e ir live s — only up to th e  9 th  decade  as  far as  I k now . So, a w ide  
age -range of people is  repre s ented— and m any of th em  are  fam ilie s
     A num ber of tim e s  I h ave h ad th e  com m ent, m ade  to m e  by 
people w h o recognize  m e  from  th e  program s  I h ave given, to th e  ef-
fect, ”O h , w e  rais ed th re e  ch ildren on th e  Science  Bag. W e cam e to al-
m ost every program … .”
     A few  tim e s  people h ave gone on th e  m ak e  th e  next com m ent, 
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m entioning th at, “After th e  k ids  left h om e  w e  q uit com ing for a year 
or so until I said to m y h usband, ‘W e lik e  th os e  program s; w h y aren’t 
w e  going to th em ?” and th en w e  started com ing again w ith out th e  
k ids  as  an excus e .”
     Gennn Sch m ieg and I started th os e  program s  30 years  ago out of 
our concern for th e  general poor state  of th e  public’s  understanding 
and intere st in science . W e also believed th at it is  appropriate  for th e  
univers ity to contribute  in inform al w ays  to th e  life  of th e  com m unity. 
W e ran th e  program  togeth e r for a few  years , th en Glenn w ent on to 
oth er th ings . After 25 years  of program s , I decided th at th ings  w ere  
w ell enough  started th at I could turn th e  program s  over to Norm  
Lasca of th e  Geoscience s  Departm ent, and th e  program  continue s , 
just finis h ing its  30th  s eason.
     In term s  of attendance and th e  enth us iasm  of th e  people w h o 
com e to th e s e  program s , th ey h ave to be  cons idered a s ignificant suc-
ce s s . Th e  q ue stion relevant to th e  intent of th e  AAPT s e s s ion is  
“W h at m ak e s  th em  attractive to fam ilie s?” 
     I h ave no claim  to auth ority in answ ering th is  q ue stion, but I h ave 
developed som e  opinions — over th e  years  of be ing involved w ith  th is  
program — and I am  w illing to s h are  th em , as  such .

W H AT H ELPS TO  M AKE A PR ESENTATIO N ATTR ACTIVE 
TO  A FAM ILY?
    W h ile preparing m y rem ark s  for th e  m e eting, I realized th at w h ile 
th ink ing about tech niq ue s  for m ak ing th e  program s  succe s sful, I h ad 
overlook ed a bas ic principle, lack ing w h ich , noth ing else  m atters . I as -
sum e  th at it is  stating th e  obvious  to say:

Th e Presentation M ust Contain Intere sting Ideas.
     Th os e  of you w h o h ave read book s  to ch ildren k now  th at som e  
book s  appropriate  to a particular age  are  intere sting to th e  
adult— even w h en read again and again— w h ile oth ers , also age  appro-
priate , are  boring, boring, boring to th e  adult, th rough  perh aps  not to 
th e  ch ild. For th e  w h ole transaction (th e  reading and th e  listening) to 
w ork  be st, th e  story ne eds  to be  intere sting to both  partie s . Clearly th e  
sam e  is  true  of a fam ily science  program . If it is  a Bozo-th e -Clow n 
perform ance, th e  k ids  m ay love it— and th e  parents  m ay drop th em  
off for th e  s h ow  and pick  th em  up later. So, th is  also m ay be  obvious , 
but som e  th ings  are  only obvious  after you th ink  about th em :

Th e Program  M ust Be Intere sting to Both  th e  Ch ildren and to 
th e  Adults.
     An idea, w ith  w h ich  I strongly agre e , w as  stated in a flow ery w ay 
by M ich ael Faraday. H e  w as  convinced th at w h en w e  talk  of science  
to a public audience , it is  im portant to us e  dem onstrations  as  a part of 
th e  pre s entation. Faraday w rote :
    “… for th ough  to all true  ph ilosoph ers  science  and nature  w ill h ave  
    ch arm s  innum erable in every dre s s , yet I am  sorry to say th at th e      
   generality of m ank ind cannot accom pany us  one  s h ort h our               
 unles s  th e  path  is  strew ed w ith  flow ers .”
So, w h en recruiting a speak e r or interview ing a volunteer, I ins ist on 
“flow ers .“ I h ave told potential pre s enters , “No m atter h ow  good a lec-
ture  you can give, if it is  just a lecture , it is  not good enough . It 
s h ould h ave slide s  and video clips  and dem onstrations  th at are  bigger 
th an a breadbox and th e  th ings  it tak e s  to m ak e  it a s h ow .” Faraday”s  
“flow ers” are  attractive to both  ch ildren and adults . Colorful dem on-
strations , video clips , and a fre q uent ch anging from  one  m edium  of 
pre s entation to anoth er h elps  to stretch  th e  attention span of both  
young and old. So I sum m arize  th is  idea by:

Th e Presentation Sh ould Contain a Generous Allotm ent of 
“Flow ers.”
     It is  attractive to ch oos e  ch ildren (and im portant to pick  both  boys  
and girls) from  th e  audience  to h elp w ith  dem onstrations , and I re -
com m end it. But I th ink  th e re  is  a trap h e re . It is  fine  to us e  a 10-year-
old to h elp w ith  a dem onstration. But, If you do th e  explaining to th e  
10-year-old, it m ay be  th e  k is s -of-death  to a h igh  sch ooler’s  intere st, 
and it m ay give perm is s ion for an adult not to listen carefully to w h at 
you are  saying. If th e  explanation is  given to th e  adults, in language 
clear enough  for th e  10-year-old and th e  h igh  sch ooler to understand, 
you m ay be  able to h ave all of th e ir attention. So I sugge st th at you

Involve Ch ildren in th e  Dem onstrations but Addre ss th e  Pro-
gram  to th e  Adults.
    I m entioned earlier th at th e  Science  Bag is  not a ch ildren’s  pro-
gram , but it is  a program  for nonscientists — w h ich  include s  som e  ch il-
dren. I am  fre q uently as k ed, “H ow  old m ust m y ch ildren be  to attend 
th e  Science  Bag program s?” 
     O f cours e  th e re  is  no num erical answ er to th at q ue stion w ith out 
m any caveats . Som e program s  are  m ore  acce s s ible to younger ch il-
dren th an oth ers . Program s  w ith  m ore  lively dem onstrations  m ay 
h old th e  attention and intere st of ch ildren w h o m ay not follow  som e  
of th e  explanations . Also som e  12-year-olds  m ay not be  able to s it 
still for an h our-long program  w h e re s  som e  6-year-olds  do h ave a suf-
ficient attention span.
     I also h ave as k ed q ue stioned people w h o bring th e ir ch ildren 
about th e  appropriate  m inim um  age , and I com e up w ith  an age  of 
around 8 w h en q uite  a few  ch ildren start to enjoy th e s e  program s .
     I h ave a belief th at is  not confirm ed by any studie s  th at I k now  
of— but still a belief of m ine . W h en people com e into a lecture  room  
(for e ith e r a clas s  or a program ) th e ir receptivity for w h at th ey are  
about to h ear is  influenced by w h at th ey s e e  in th e  room . I believe 
th at intere sting-look ing objects , arranged w ith  som e  care  and atten-
tion to h ow  th ey are  displayed on th e  lecture  bench  or w all, can bring 
an expectancy to th e  audience , th at influence s  h ow  th ey listen and 
h ow  m uch  th ey appreciate  w h at th ey s e e  and h ear. So, before  a per-
son give s  h is  or h e r program , I h ave th em  th ink  about w h at th e  lec-
ture  bench  w ill display. I th ink  th at th is  expectancy effect is  im port-
ant enough  to justify h aving th ings  pre s ent th at are  not nece s sary for 
th e  pre s entation, but w h ich  can be  referred to in pas s ing and add visu-
al intere st to th e  lecture  table.

Increase  th e  Expectancy of th e  Audience w ith  an Intere sting Dis-
play on th e  Lecture  Table and W alls.
     I realize  th at som e  of th e s e  sugge stions  apply both  to th e  ch ildren 
and th e  adults in th e  audience . W ith  th e  (perh aps  arguable) as sum p-
tion th at ch ildren h ave s h orter attention spans  th an adults, it is  im port-
ant to us e  th os e  tech niq ue s  to retain th e ir attention and intere st in a 
program  th at is  de s igned to (also) intere st th e  adults .
     As  an offs h oot of our Science  Bag program , w e  h ave produced 
videotape vers ions  of s elected program s  and are  preparing to offer 
th e s e  program s  on DVD, in addition to th e ir current availability on 
VH S tape . M ore  inform ation about th e s e  program s  m ay be  s e en at 
w w w .blue s k yas sociate s .com .

Robe rt Gre e nle r is  Profe s sor Em e ritus  at th e  Unive rs ity of W iscon-
s in-M ilw auk e e .  H e  is  w e ll k now n for h is  popular le cture s  on ph ys -
ics , e spe cially optical ph e nom e na, and h e  s e rve d as  pre s ide nt of th e  
Optical Socie ty of Am e rica.  H is  pre s e nt addre s s  is  6225 M ine ral 
Point Rd., Apt. 17, M adison, W I 53705.



Ph ys ics  in Motion: A cours e  for non-m ajors  at Vas s ar Colle ge

Cindy Sch w arz

      Video analys is  tech nology h as  be en available for about tw o dec-
ade s .  I h ave incorporated in m y introductory cours e s  s ince  19 9 5, ini-
tially w ith  analog film  and finally m oving to digital video in th e  past 
five years . Since  th en, m any innovat-
ive ph ys ics  teach ers  h ave integrated 
video analys is  into th e ir introduct-
ory cours e s .  Th is  h as  be en done  to 
varying degre e s , both  at th e  h igh  
sch ool and college level, in sm all lib-
e ral arts  sch ools, com m unity col-
lege s  and large univers itie s .  All of 
th e s e  us e s  w ere  for cours e s  w h e re  th e  m ajority of th e  students  w ere  rep-
re s entative of th e  usual population (pre -m ed, engine ers , science  m a-
jors , ph ys ics  m ajors). Th re e  years  ago, I subm itted a proposal to th e  Na-
tional Science  Foundation Cours e  Curriculum  and Laboratory Im prove -
m ent (CCLI) Program . I w anted to develop and teach  a cours e  us ing 
th e  tech niq ue  of video analys is , for a different student population and 
outs ide  of th e  confine s  of th e  expected curriculum  of an introductory 
ph ys ics  cours e .  Th e  cours e , “Ph ys ics  in M otion” is  de s igned for fre s h -
m en in th e ir first s em e ster or for upper level students  NOT m ajoring in 
th e  science s .  Tak ing video analys is  outs ide  of th e  standard curriculum  
h as  provided m uch  m ore  fre edom  in th e  topics  covered and th e  order 
in w h ich  th ey are  covered.  Students  h ave be en “figuring out th e  ph ys -
ics” from  th e  digital video w ith  a little h elp and guidance from  m e . 
     During th e  first s ix or s even w e e k s  of th e  cours e , th ey w ork ed on 
projects  (in groups  of 2– 4 students) inve stigating th e  concepts  of velo-
city, acceleration, force s  (including friction) and energy. For th e  first as -
s ignm ent, th ey film ed som eth ing (of th e ir ch oice) th at w as  slow ing 
dow n.  Th ey predicted graph s  of pos ition, velocity and acceleration.  
After m ak ing th e  predictions , th ey analyzed th e ir video on th e  com -
puter us ing VideoPoint™  and com pared th e ir predictions  to th e  actual 
re sults .  M ore  im portant th an correct predictions  w as  th e ir understand-
ing of th e  difference s  betw e en th e ir predictions  and th e  actual re sults .  
Students  th en w ork ed in groups , s h aring th e ir videos  and finding com -
m onality. W h eth e r th e  m ovie  w as  of a ball th row n up or a teddy bear 
sliding on th e  dorm  floor, th e  students  
w ere  able to identify s im ilaritie s  and differ-
ence s .  M any of th e  activitie s  in th e  first 
h alf of th e  cours e  w ere  in th is  form : look  
around for som eth ing th at m oves  in a cer-
tain w ay, m ak e  predictions  about its  m o-
tion, film  it, analyze it, com pare  and contrast, reconcile difference s , 
s h are  w ith  oth e rs , m ak e  a m ovie  or pre s entation to s h are  w ith  th e  
w h ole clas s . Inve stigations  included answ ering q ue stions  such  as  “ 
Doe s  th e  coefficient of friction betw e en tw o surface s  depend on th e  
m as s  of th e  sliding object?” “H ow  m uch  sm aller is  th e  coefficient of 
friction on an air h ock ey table w ith  th e  air on th an w ith  th e  air off?” 
and “Doe s  th e  m as s  of an object affects  h ow  far it w ill slide  before  stop-
ping on a surface w ith  friction?”
     In m any of th e  pre s entations , I h eard ph ys ics  discus s ed in w ays  th at 
I h ave never h eard before  in m y “standard” introductory cours e s .  Th e  
students  s e em ed to get a m uch  de eper understanding of th e  ph ys ics  in-
volved and w ere  able to apply it to new  s ituations  w ith  succe s s .
     Th e  s econd h alf of th e  cours e  w as  prim arily devoted to th e  de s ign, 
im plem entation and creation of a m ultim edia project for K-12 stu-
dents . I could not h ave im agined all of th e  ideas  th at th e  groups  (nine  
so far) th ough t of.  DVD’s w ere  created on playground ph ys ics , video-
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gam e ph ys ics , roller coasters , sw im m ing and diving to nam e a few .  
Th ey w ere  pre s ented in clas s room s  and auditorium s  to students  in 
5th , 6th , 7th  and 12th  grade s .
     Th e  Playground Ph ys ics  project w as  created by th re e  fre s h m en, 
all of w h om  h ad som e  ph ys ics  back ground from  h igh  sch ool but no 
m ultim edia experience .  Th ey w ent to th e  sch ool and interacted w ith  
s even fifth  graders  ch os en by th e  teach ers  to participate in th e  pro-
ject.  Th ey interview ed th e  ch ildren and videotaped th em  on th e  play-
ground. Th ey as k ed th e  k ids  h ow  fast th ey th ough t th ey could run, 1 
m ile an h our, 5 m ile s  an h our or 10 m ile s  an h our.  M ost of th em  said 
th ey could run about 1 m ile an h our. Th ey th en taped th e  ch ildren run-
ning and analyzed th e  video to find th at th e  average  running spe ed 
w as  about 11 m ph . Boy w ere  th ey surpris ed! Th e  project w as  th en 
put togeth e r on DVD and pre s ented in th e  auditorium  of th e  elem ent-
ary sch ool for about 100 fifth  graders , th e ir teach ers  and th e  princip-
al.  Th e  students  stopped th e  DVD betw e en s ections  and interacted 
w ith  th e  k ids , as k ing q ue stions  and elaborating on th e  concepts , 
w h ich  included gravity and fre e  fall, running spe eds  and friction. 
After th e  pre s entation, th e  fifth  graders  w ere  as k ed if th ey w ould lik e  
to study m ore  about ph ys ics  in th e  future . Eigh ty th re e  percent said 
th ey w ould definitely be  intere sted in learning m ore  about ph ys ics!
            Anoth er excellent project w as  Th e  Ph ys ics  of Videogam e s  
done  by th re e  s eniors  in th e  cours e .  Th ey w ere  m ajoring in Film , 
Am erican Culture  and Englis h .  Th ey w ent to a local m iddle sch ool 

and s h ow ed videogam e clips  to a s ixth  grade  clas s .  Th ey interacted 
w ith  th e  clas s , as k ing q ue stions  and h aving th e  students  attem pt 
som e  “videogam e m oves”.  Th ey cam e back  th re e  w e e k s  later and 
pre s ented th e  final DVD to th e  clas s . Th e  m ain focus  w as  on w h at is  
and isn’t realistic in a videogam e .  For exam ple, in m any video-
gam e s , th e  ch aracters  on th e  scre en m ove one  w ay in th e  air and th en 
just turn around and go th e  oth e r w ay.  Th at violate s  th e  law s  of ph ys -
ics ! Th e  point of th e  pre s entation w as  not to s h ow  th at video gam e s  
w ere  bad, but to instill in th e  students  th e  ability to discern w h at 
w ouldn’t h appen in reality. But th at w as  ok ay becaus e  som e  of th e  
gam e s  w ouldn’t be  nearly as  fun if th ey stuck  to all th e  law s  of ph ys -
ics . Som e students  concluded th ey w ould love to study ph ys ics  in th e  
future  becaus e  “its  all about videogam e s”.  Not true , of cours e , but if 
th at’s  th e  h ook  to get th em  to tak e  ph ys ics  in h igh  sch ool, w h o am  I 
to argue . Th e  teach er for th is  clas s  h ad read about th e  projects  from  
th e  prior s em e ster in th e  local new spaper and h ad called m e  to s e e  if 
w e  w ould com e to h e r clas s .  Afterw ard, s h e  prais ed th e  pre s enta-
tions  (intere sting, relevant and fun), th e  interactions  of th e  Vas sar stu-
dents  w ith  h e r students  and th e  new  ins igh ts  s h e  rece ived about top-
ics  s h e  teach e s  in h e r science  clas s . Sh e  can’t w ait for us  to com e 
back  again!
     W h en I originally de s igned th e  cours e  I h ad as sum ed th at th e  m a-
jority of th e  students  enrolled w ould NOT h ave h ad h igh  sch ool ph ys -
ics .  In th e  first clas s  of s ixte en fre s h m en, all but 4 h ad tak en h igh  
sch ool ph ys ics . Th is  pre s ented an im m ediate  ch allenge in th e  cours e , 
and an adjustm ent in th e  m aterial covered. De spite  th e ir h igh  sch ool 
ph ys ics  back ground, th e  m ajority of th e  students  learned m ore  e spe -
cially in th e  category of real w orld ph ys ics . Th e  fe edback  from  th e  
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Vassar students  indicate s  th at th is  is  a us eful and intere sting addition 
to our curriculum .  M ore  im portant in m y opinion is  th e  interaction it 
h as  afforded m ys elf and Vas sar students  
w ith  th e  local students  and th e ir teach ers . 
In th e  first year alone, w e  gave ph ys ics  
pre s entations  to over 300 students , 13 teach -
e rs , 2 principals and 2 district m ath /sci-
ence  directors . All of th e  fe edback  q ue stion-
naire s  given to both  students  and profe s s ion-
als indicate th at th e  program  w as  succe s sful.
    Th ere  of cours e  h ave be en m any ch allenge s  and adjustm ents  in th e  

Ene rgy - a Bas ic Conce pt and a Social Value

first year of teach ing and developing th is  cours e . I love tech nology 
and com puters  w h en th ey w ork , but getting th e  students  fam iliar 
w ith  th e  com puters , cam eras  and softw are  w as  a m ajor, tim e  intens -
ive ch allenge .  It s e em ed lik e  som eone  alw ays  h ad a problem  righ t in 
th e  m iddle of m y also trying to go over th e  ph ys ics . I h igh ly recom -
m end th at oth ers  do th is  type  of cours e  but m ak e  sure  th at you h ave 
institutional support and a good student as s istant!

Cindy Sch w arz is  an As sociate  Profe s sor of Ph ys ics  at Vas sar Col-
le ge .  Sh e  is  th e  auth or of s e ve ral book s  for th e  ge ne ral public - A 
Tour of th e  Subatom ic Z oo and Tale s  from  th e  Subatom ic Z oo.         
(h ttp://faculty.vas sar.e du/sch w arz/)
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S. Naras inga Rao

          Th e  R & D Intern Partners h ips  program  funds  faculty and stu-
dent interns h ip program s  at college s  and univers itie s  in O k lah om a. 
Students  and faculty from  th e s e  institutions  of h igh e r education are  
paired w ith  48 O k lah om a firm s  and farm s  th at benefit from  th e  in-
terns’ efforts .
          Th e  R &  D Intern Partners h ips  program  h as  (1) increas ed th e  
pool of scientists  and engine ers  available to O k lah om a industry, (2) 
encouraged students  to be  scientists  and engine ers  and (3) enh anced 
a faculty m em ber’s  back ground to provide  a better teach ing environ-
m ent. 
          Th e  projects  h ave five com m on feature s .
(1) An O k lah om a bus ine s s , O k lah om a college or O k lah om a uni-
vers ity m ust be  th e  fiscal agent. 
(2) An e q ual m atch  of th e  O CAST funds  from  nonstate appropriated 
funds  is  re q uired. 
(3) Th e  re s earch  m ust be  perform ed in an applied re s earch  facility - 
located at a firm , a non-profit re s earch  institute, or an institution of 
h igh e r education. Th e  m entor is  from  industry or an academ ic w ith  
docum ented succe s s  record of applied re s earch .
(4) An O k lah om a firm  or farm  m ust benefit.
(5) A m ajority of th e  project review ers  are  from  outs ide  of O k -
lah om a and h ave a back ground in industry, academ ia, and govern-
m ent re s earch .

          Th e  aw ard m ay be  for one  or tw o years . M ost of th e  pro-
gram s  h ave interns  w ork ing in an O k lah om a industrial laboratory 
on an applied re s earch  project w ith  an industry m entor. Th e  firm  
provide s  h alf of th e  intern’s  salary and fringe  benefits  as  th e  re -
q uired m atch  and O CAST provide s  h alf of th e  intern’s  salary and 
fringe  benefits . O th er program s  h ave be en approved. Th e  review -
e rs  h ave s h ow n a preference  for th e  program s  in w h ich  at least 
75% of th e  total funds  (O CAST plus M atch ) go directly to th e  in-
terns  as  salary and fringe  benefits . Th e  rem aining support is  m ost 
often Principal Investigator salary and fringe  benefits  as  w ell as  
supplie s  to run th e  program .
         Th re e  students  from  our univers ity w h o participated in th is  
program   h ave already be en absorbed by th e  industrie s  in w h ich  
th ey w ork ed after interns h ips  and graduation
 
S. Naras inga Rao is  De an of th e  Dr. Joe  C. Jack son Colle ge  of 
Graduate  Studie s  and Re s e arch  at th e  Unive rs ity of Ce ntral Ok -
lah om a, Edm ond, OK 73034

Faculty and Stude nt Inte rn Partne rs h ips

A Good Que s tion?
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FEd s e s s ions  s ch e dule d for th e  March  and April APS m e e tings

March  m e e ting 
 M onday, M arch  22: Re s earch  at Predom inantly Undergraduate In-
stitutions
(Brian Andre en, Peter Collings , Anne Silversm ith , Enriq ue  
Galvez, Joh n Brandenberger)
Tue sday, M arch  23 (joint w ith  DCO M P) "O pen Source  Softw are  
in Ph ys ics  Education and Re s earch " (Paul (DuBois , Wolfgang 

Ch ristian, M atth ias  Troyer, Wolfgang Bauer, Bruce Sh erw ood)

W edne sday, M arch  24 (joint w ith  CSW P): "Keeping Wom en/Girls 
in Science"
(Elizabeth  Sim m ons , Barbara W h itten, M ary Pavone, Liz W h ite -
legg, Gerh ard Sonnert, Laurie  M cNeil,)
Panel discus s ion and reception w ill follow .



April m e e ting
Saturday, M ay 1 (joint w ith  FGSA): "Alternative Care ers"
(Benn Tannenbaum  and oth ers)

Saturday, M ay 1 (joint w ith  CSW P): "Keeping Wom en and Girls 
in Science"
(Gerald H olton, Barbara W h itten, Tricia Rank in)
Panel discus s ion

Sunday, M ay 2 (joint w ith  FPS): "Teach ing Socially Relevant Ph ys -
ics"
(Al Bartlett, Kerry Brow ne, Art H obson, Greg M ulder, Brian 
Jone s)

Sunday, M ay 2: "Cours e  Reform  and Ph ysTEC"
(Ron Th ornton, Ingrid Novodvors k y, Al Ros enth al, Gay Stew art, 
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Brow s ing Th rough  th e  Journals

Carl W iem an)

M onday, M ay 3: "Textbook s"
(Greg Pus k ar, Paul Z itzew itz, Ray Serw ay, M ark  Grayson)

Tue sday, M ay 4 (joint w ith  DNP) "Undergraduate re s earch "
(to be  announced)

Pos s ibly 3 m ore  s e s s ions .
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Exe cutive  Com m itte e  virtual m e e ting

     O n O ctober 25 th e  Executive Com m itte e  h eld a teleconference  
m e eting w ith  12 (of 18) m em bers  and one  gue st tak ing part.  In 
order to save travel m oney th e  Executive Com m itte e  h olds  s everal 
m eetings  each  year by teleconference  plus a face -to-face m e eting 
at th e  APS April m e eting.
     Th e  Com m itte e  discus s ed th e  report of th e  Budget 
Subcom m itte e  (Ch ristian, H eller, M alam ud, Ros s ing, and 
Z ollm an) on w ays  to us e  available FEd funds  to furth er ph ys ics  
education.   It w as  decided to support th e  registration fe e  for new  
fellow s  at th e  m e eting at w h ich  th ey are  pre s ented th e ir 

certificate s , and to support teach er preparation w ork s h ops  and/or 
special s e s s ions  at APS and joint APS/AAPT (regional) m e etings .  
A Ph ys ics  Education Aw ard is  also be ing cons idered.
     In addition to s e s s ions  planned for th e  M arch  and April 
m e etings  (listed elsew h e re  in th is  new sletter),  w e  plan to co-
sponsor a s e s s ion on "Ph ys ics  of Beam s  and th e  Accelerators  th at 
Produce Th em " at th e  AAPT national m eeting in Sacram ento next 
sum m er.  DPM  and AAPT h ave approved th is  s e s s ion w h ich  w ill 
be  organized by Ernie  M alam ud.  It is  h oped th at th is  s e s s ion w ill 
be  a m odel for oth er APS divis ions  in future  years .

Th is  New sletter, a publication of th e  Am erican Ph ys ical Society Forum  on Education, pre s ents  new s  of th e  Forum  and articles  on is sue s  of 
ph ys ics  education at all levels . O pinions  expre s s ed are  th os e  of th e  auth ors  and do not nece s sarily reflect th e  view s  of th e  APS or of th e  
Forum . Due to lim itations  of space , notice s  of events  w ill be  re stricted to th os e  cons idered by th e  editors  to be  national in scope . Contributed 
articles , com m entary, and letters  are  subject to editing; notice  w ill be  given th e  auth or if m ajor editing is  re q uired. Contributions  s h ould be  
s ent to any of th e  editors . Th e  Forum  on Education w ebs ite  is : h ttp://w w w .aps .org/units/fed/index.h tm l
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Book  Re vie w
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Exe cutive  Com m itte e  of th e  Forum  on Education

(vacant)




