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Study	
  popula+on	
  
	
  
	
  

Undergraduate	
  popula4on:	
  	
  
v ~35,000	
  students	
  
v 56%	
  female	
  
v >50%	
  first	
  genera4on	
  	
  
college	
  student	
  

	
  
	
  
	
  

Study	
  par+cipants	
  	
  
Upper-­‐division	
  chemistry	
  and	
  physics	
  majors	
  

	
  
Interview	
  ques+ons	
  

1.	
  What	
  is	
  a	
  physicist?	
  What	
  makes	
  someone	
  a	
  physicist?	
  What	
  do	
  they	
  do?	
  	
  

2.	
  When/where	
  do	
  you	
  get	
  to	
  be	
  a	
  physicist?	
  

3.	
  Are	
  there	
  ways	
  that	
  being	
  a	
  physics	
  person	
  comes	
  up	
  when	
  you	
  are	
  doing	
  things	
  
that	
  aren’t	
  related	
  to	
  your	
  classes/research/etc?	
  Outside	
  the	
  university/department?	
  

4.	
  When	
  do	
  you	
  think	
  you	
  started	
  to	
  feel	
  like	
  you	
  could	
  call	
  yourself	
  a	
  physicist?	
  What	
  
do	
  you	
  do	
  that	
  make	
  you	
  a	
  physicist?	
  

5.	
  What	
  do	
  physicists	
  do	
  that	
  you	
  like/dislike	
  doing?	
  	
  
*	
  	
  “physicist”	
  replaced	
  with	
  “chemist”	
  for	
  chemistry	
  students	
  

	
  

Disciplinary	
  Prac+ces	
  
• Ac+ons,	
  discourse,	
  
ways	
  of	
  thinking	
  
• 	
  An4cipa4ng	
  abili4es	
  
a`er	
  “becoming”	
  
• 	
  Tools	
  of	
  analysis	
  

Affec+ve	
  
• Iden4ty	
  conflict	
  
(e.g.	
  ethnic	
  iden4ty	
  
vs.	
  successful	
  
academic	
  iden4ty)	
  

• Mul+ple	
  
allegiances	
  to	
  CoPs	
  

• Stereotype	
  threats	
  
	
  

Recogni+on	
  
• Traits	
  that	
  make	
  a	
  
chemist/physicist	
  
according	
  to	
  different	
  
CoPs	
  

• Behaviors	
  and	
  
agtudes	
  

• Declara4on	
  of	
  major	
  becomes	
  more	
  concrete	
  and	
  meaningful	
  as	
  students	
  
have	
  opportuni4es	
  to	
  interact	
  more	
  deeply	
  with	
  the	
  community	
  of	
  their	
  
chosen	
  discipline.	
  	
  

Begin	
  upper-­‐division	
  coursework	
  

• Students	
  transi4on	
  their	
  iden4ty	
  towards	
  being	
  a	
  member	
  of	
  their	
  field.	
  
But	
  what	
  does	
  it	
  mean	
  to	
  be	
  a	
  chemist	
  or	
  physicist	
  from	
  the	
  students’	
  
perspec4ve?	
  	
  

Process	
  of	
  comple4ng	
  a	
  major	
  

• Students	
  are	
  no	
  longer	
  novices,	
  but	
  also	
  not	
  yet	
  experts.	
  This	
  is	
  a	
  delicate	
  
point	
  in	
  the	
  students’	
  paths	
  where	
  they	
  have	
  a	
  desire	
  to	
  and	
  foothold	
  for	
  
advance	
  in	
  their	
  careers.	
  We	
  want	
  to	
  examine	
  this	
  journeyman	
  stage	
  in	
  
order	
  to	
  beier	
  facilitate	
  majors’	
  iden4ty	
  development	
  into	
  members	
  of	
  
their	
  disciplinary	
  communi4es.	
  

Journeyman	
  stage	
  of	
  development	
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Method	
  
We	
  collected	
  data	
  about	
  chemistry	
  and	
  physics	
  majors	
  
in	
  their	
  junior-­‐level	
  courses:	
  
v Class	
  observa4ons	
  

v PHYS310:	
  Thermodynamics,	
  kine4c	
  theory	
  &	
  
sta4s4cal	
  physics	
  
v CH361:	
  Physical	
  chemistry	
  

v  Individual	
  semi-­‐structured	
  interviews	
  following	
  
personal	
  meaning	
  maps	
  (PMM)	
  

v 6	
  physics	
  majors	
  and	
  1	
  minor;	
  4	
  chemistry	
  majors	
  
	
  

Introduc+on	
  

CS14:	
  [My	
  family]	
  
have	
  no	
  clue	
  what	
  
I'm	
  talking	
  about.	
  
They	
  just	
  know	
  oh	
  
acetone	
  is	
  nail	
  polish	
  
remover.	
  That's	
  it.	
  

CS11:	
  I	
  feel	
  like	
  I	
  think	
  about	
  it	
  too	
  
much	
  […]	
  mostly	
  it’s	
  because	
  my	
  
family’s	
  like	
  ‘ok	
  you’re	
  annoying	
  us	
  
now.’	
  I’m	
  like	
  oh	
  ok	
  that	
  must	
  be	
  
bad.	
  But	
  I	
  just,	
  I	
  really	
  like	
  it	
  a	
  lot	
  
and	
  so	
  I	
  talk	
  about	
  it	
  a	
  lot.	
  	
  

	
  
	
  
	
  

	
  
	
  
PS2:	
  If	
  I	
  meet	
  a	
  random	
  stranger	
  I	
  usually	
  
tell	
  	
  them	
  that	
  it’s	
  really	
  shiLy	
  and	
  I	
  work	
  
really	
  hard	
  […]	
  most	
  people	
  don’t	
  think	
  
that	
  working	
  12	
  hours	
  a	
  day	
  6	
  days	
  a	
  week	
  
[…]	
  is	
  a	
  fun	
  thing	
  to	
  do.	
  	
  

But	
  if	
  I’m	
  talking	
  to	
  [a]	
  person	
  that	
  I	
  actually	
  
know	
  already,	
  then	
  I’d	
  be	
  like	
  it’s	
  	
  
awesome	
  I	
  got	
  to	
  work	
  on	
  this	
  	
  
problem	
  for	
  2	
  hours	
  today	
  and	
  	
  
like	
  the	
  most	
  fun	
  I’ve	
  ever	
  had.	
  	
  

PS1:	
  I	
  realized	
  you	
  need	
  
a	
  liile	
  obsession	
  to	
  do	
  
our	
  craM.	
  

PS6:	
  Physics	
  is	
  
not	
  easy.	
  People	
  
who	
  study	
  it	
  are	
  
brave.	
  

	
  
PS6:	
  I	
  know	
  I’m	
  unique	
  
now…	
  I	
  finally	
  came	
  to	
  
realize	
  I	
  really	
  am	
  a	
  nerd.	
  

Finding:	
  Communi+es	
  
Expression	
  of	
  iden4ty	
  is	
  context	
  

dependent	
  and	
  personal;	
  
Communi4es	
  perceive	
  students	
  
as	
  “different”	
  and	
  students	
  must	
  
juggle	
  allegiance	
  between	
  their	
  
chemist/physicist	
  iden44es	
  and	
  

the	
  social	
  community.	
  	
  

Finding:	
  Disciplinary	
  
Chemists	
  and	
  physicists	
  both	
  engage	
  in	
  
exploring	
  and	
  ques4oning	
  the	
  world.	
  
Physics	
  students	
  appeared	
  to	
  focus	
  on	
  
the	
  universe	
  while	
  chemistry	
  students	
  
focused	
  on	
  the	
  lived-­‐in	
  world	
  such	
  the	
  
environment	
  and	
  household	
  chemistry.	
  

	
  
	
  
CS12:	
  I	
  think	
  chemistry	
  really	
  gives	
  you	
  sort	
  of	
  the	
  basis	
  of	
  how	
  things	
  
work.	
  And	
  especially	
  […]	
  biology	
  how	
  cells	
  work	
  or	
  how	
  things	
  affect	
  
you.	
  And	
  again,	
  drugs,	
  environment,	
  heat...	
  all	
  that	
  stuff	
  is	
  basically	
  
chemistry	
  if	
  you	
  get	
  down	
  to	
  it.	
  So	
  to	
  me	
  that's	
  trying	
  to	
  understand	
  
how	
  things	
  really	
  work	
  is	
  important.	
  

PS3:	
  I	
  view	
  physicist	
  as	
  one	
  
who...	
  really	
  curious	
  about	
  
the	
  universe	
  and	
  
understanding	
  why	
  it...	
  
how	
  it	
  works.	
  

CS14:	
  Exploring	
  a	
  world	
  
that	
  cannot	
  be	
  seen	
  by	
  the	
  
naked	
  eye.	
  That's	
  what	
  I	
  like	
  
about	
  chemistry.	
  I	
  mean	
  
we're	
  working	
  with	
  4ny	
  4ny	
  
molecules.	
  I	
  mean	
  even	
  
with	
  an	
  electron	
  
microscope,	
  you	
  s4ll	
  can't	
  
see	
  some	
  things,	
  but	
  how	
  is	
  
it	
  we	
  can	
  actually	
  explain	
  
how	
  a	
  mechanism	
  […]	
  It	
  
kind	
  of	
  amazes	
  me	
  how	
  we	
  
can	
  derive	
  mechanisms	
  
when	
  we	
  can't	
  see	
  
anything.	
  	
  

PS11:	
  …	
  a	
  respect	
  and	
  emphasis	
  of	
  that	
  
mathema+cal	
  understanding	
  of	
  the	
  universe	
  
[…]	
  that's	
  what	
  physics	
  does.	
  And	
  by	
  having	
  
such	
  an	
  emphasis	
  and	
  such	
  a	
  respect	
  for	
  that	
  
[…]	
  it	
  also	
  really	
  validates	
  um,	
  the	
  value	
  of	
  
thinking	
  and	
  analyzing	
  the	
  universe	
  and	
  really	
  
trying	
  to	
  understand	
  what's	
  around	
  us.	
  	
  

White	
  
30%	
  

Hispanic	
  
32%	
  

Asian/
Pacific	
  
Islander	
  
22%	
  

Other	
  
16%	
  

No	
  ethnic	
  majority	
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  Implica+ons/Recommenda+ons	
  

•  As	
  recognized	
  members	
  of	
  the	
  academic	
  and	
  
disciplinary	
  communi4es,	
  teachers	
  and	
  other	
  
mentors	
  are	
  in	
  posi4ons	
  to	
  help	
  students	
  
understand	
  the	
  culture	
  of	
  the	
  communi4es	
  
they	
  are	
  joining	
  by	
  pursuing	
  their	
  major.	
  

•  Situa4onal	
  nature	
  of	
  the	
  way	
  students	
  view	
  
their	
  iden4ty	
  as	
  chemists/physicists	
  suggests	
  
that	
  we	
  should	
  be	
  mindful	
  of	
  what	
  support	
  is	
  
appropriate	
  rather	
  than	
  pushing	
  a	
  single	
  best	
  
way.	
  

Research	
  ques+ons	
  
1)	
  What	
  are	
  the	
  students	
  ideas	
  about	
  being	
  and	
  
becoming	
  a	
  chemist	
  or	
  physicist?	
  

2)	
  What	
  are	
  the	
  ways	
  in	
  which	
  students	
  posi4on	
  
themselves	
  within	
  the	
  specific	
  classroom,	
  broader	
  
academic,	
  and	
  general	
  science	
  communi4es?	
  	
  

3)	
  In	
  what	
  ways	
  do	
  chemist	
  and	
  physicist	
  iden44es	
  
develop	
  similarly	
  or	
  differently?	
  


