
Abstract:	
  	
  When	
  a	
  research-­‐based	
  physics	
  curriculum	
  is	
  adopted,	
  it	
  is	
  common	
  to	
  make	
  modifica9ons	
  to	
  address	
  the	
  constraints	
  and	
  affordances	
  of	
  the	
  new	
  site.	
  	
  However,	
  as	
  9me	
  passes	
  and	
  new	
  instructors	
  are	
  brought	
  into	
  
the	
  course,	
  the	
  curriculum	
  can	
  undergo	
  further	
  changes	
  that	
  move	
  it	
  away	
  from	
  the	
  original	
  version.	
  	
  What	
  elements	
  of	
  the	
  original	
  curriculum	
  persist	
  and	
  what	
  elements	
  undergo	
  modifica9ons	
  is	
  not	
  always	
  clear	
  at	
  the	
  9me	
  
of	
  the	
  original	
  implementa9on.	
   	
  We	
  report	
  on	
  a	
  case	
  study	
  that	
  employed	
  qualita9ve	
  research	
  methods	
  to	
  explore	
  this	
  ques9on.	
   	
  The	
  context	
  for	
  this	
  study	
  is	
  the	
  UC	
  Davis	
  CLASP	
  curriculum	
  that	
  was	
  originally	
  adopted	
  15	
  
years	
  ago	
  at	
  California	
  State	
  University,	
  San	
  Marcos.	
   	
  Results	
  of	
  this	
  study	
  show	
  that	
  over	
  9me	
  changes	
  in	
  both	
  content	
  emphasis	
  and	
  pedagogical	
  approach	
  occur.	
   	
  The	
  study	
  also	
  provides	
  insight	
  into	
  the	
  mo9va9on	
  of	
  
instructors	
  for	
  such	
  changes.	
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1.  When	
  did	
  you	
  start	
  teaching	
  in	
  205/206?	
  
2.  How	
  many	
  9mes	
  have	
  you	
  taught	
  in	
  this	
  course	
  (when	
  –	
  we	
  can	
  look	
  up	
  as	
  needed)?	
  
3.  How	
  different	
  was	
  your	
  prior	
  teaching	
  experience	
  from	
  the	
  205/206	
  	
  pedagogy?	
  
4.  What	
  materials	
  did	
  you	
  get?	
  
5.  How	
  faithful	
  were	
  you	
  to	
  the	
  materials	
  you	
  received	
  the	
  first	
  9me	
  you	
  taught	
  it?	
  
6.  What	
  changes	
  did	
  you	
  make	
  in	
  the	
  curriculum	
  and	
  why?	
  	
  (detail	
  promp9ng	
  from	
  

interviewer	
  as	
  follow-­‐up)	
  
7.  What	
  changes	
  did	
  you	
  make	
  in	
  the	
  pedagogy	
  and	
  why?	
  	
  
8.  Do	
  you	
  have	
  examples	
  of	
  changes	
  in	
  curriculum	
  or	
  pedagogy	
  that	
  you	
  can	
  share	
  with	
  

us?	
  
9.  Would	
  you	
  be	
  willing	
  	
  to	
  share	
  examples	
  of	
  your	
  quizzes	
  
10. Are	
  there	
  changes	
  to	
  the	
  course	
  you	
  would	
  like	
  to	
  make	
  in	
  the	
  future?	
  	
  
	
  

Do	
  reformed	
  courses	
  stay	
  reformed?	
   Curriculum	
  Dri?	
  Over	
  Time	
   Discussion	
  and	
  ImplicaCons	
  

Pilot	
  Project:	
  	
  Case	
  Study	
  

Interview	
  QuesCons	
  

Significant	
  Investments	
  in	
  Research-­‐Based	
  Physics	
  
Curriculum	
  
	
  

Significant	
  resources	
  have	
  been	
  invested	
  in	
  developing	
  
research-­‐based	
  curriculum	
  in	
  physics	
  (Na9onal	
  Academies	
  
2016).	
  	
  
	
  

Much	
  recent	
  efforts	
  focused	
  on	
  how	
  to	
  successfully	
  
disseminate	
  and	
  implement	
  such	
  research	
  based	
  curriculum.	
  
	
  

However	
  sustainability	
  remains	
  an	
  issue.	
  
Long-­‐term	
  adop9on	
  of	
  such	
  strategies	
  is	
  hampered	
  by	
  
discon9nued	
  funding	
  for	
  curriculum	
  reform	
  efforts	
  and	
  
insufficient	
  support	
  from	
  colleagues	
  during	
  implementa9ons,	
  
etc..	
  (Henderson	
  et	
  al.,	
  2011).	
  	
  
	
  
	
  
Research	
  Ques;on	
  
	
  

But	
  what	
  happens	
  to	
  a	
  curriculum	
  that	
  has	
  been	
  successfully	
  implemented	
  
and	
  sustained?	
  	
  How	
  does	
  it	
  evolve	
  as	
  Eme	
  passes	
  and	
  instructors	
  change?	
  
	
  

With	
  the	
  significant	
  resources	
  being	
  invested	
  in	
  adopEon	
  of	
  research-­‐
based	
  curriculum,	
  it	
  useful	
  to	
  understand	
  whether	
  such	
  curriculum	
  remains	
  
"reformed"	
  or	
  if	
  it	
  driJs	
  or	
  evolves,	
  possibly	
  back	
  towards	
  more	
  tradiEonal	
  
instrucEon,	
  over	
  Eme.	
  	
  

Results	
  	
  

Preliminary	
  analysis	
  of	
  results	
  suggest:	
  
•  All	
  instructors	
  very	
  though_ul	
  and	
  had	
  reasons	
  for	
  

changes	
  
•  Changes	
  made	
  by	
  the	
  instructors	
  seem	
  to	
  be	
  related	
  to	
  

conflicts	
  of	
  their	
  “theory	
  of	
  learning”	
  not	
  aligning	
  with	
  the	
  
theory	
  implicit	
  to	
  the	
  course	
  design.	
  

•  It	
  is	
  possible	
  that	
  a	
  cogni9ve	
  dissonance	
  compels	
  them	
  to	
  
make	
  changes	
  to	
  the	
  curriculum	
  to	
  adapt	
  it	
  to	
  their	
  own	
  
beliefs.	
  

	
  
•  Educa9on	
  is	
  never	
  fixed?	
  
•  Instructor	
  selec9on	
  and	
  professional	
  development	
  is	
  

important	
  
•  Need	
  for	
  on-­‐going	
  course	
  specific/departmental	
  

coordina9on	
  of	
  instruc9on	
  and	
  discussion	
  of	
  outcomes	
  
(Bressoud	
  and	
  Rasmussen	
  2015)	
  

•  Note:	
  	
  this	
  has	
  non-­‐zero	
  cost	
  

Going	
  Forward	
  
•  Plan	
  to	
  con9nue	
  our	
  analysis	
  
•  More	
  ques9ons:	
  

o  What	
  are	
  reasons	
  some	
  elements	
  of	
  the	
  course	
  are	
  
maintained?	
  	
  

o  Possibly	
  due	
  to	
  ins9tu9onal	
  barriers	
  to	
  reversion?	
  	
  
o  Can	
  it	
  be/is	
  it	
  an	
  effec9ve	
  tool	
  for	
  instructor	
  change	
  

(co-­‐instruc9on	
  etc…)?	
  	
  
o  How	
  does	
  instructor	
  prac9ce	
  match	
  instructor	
  

responses?	
  	
  (hard	
  ques9on…!)	
  

Course	
  Developers	
  

Site	
  1	
  
First	
  GeneraEon	
  
Implmenenters	
  

Site	
  2	
  
First	
  GeneraEon	
  
Implmenenters	
  

Site	
  3	
  
First	
  GeneraEon	
  
Implmenenters	
  

Site	
  2	
  
2nd	
  Genera;on	
  

Instructor	
  

Site	
  2	
  
2nd	
  Genera;on	
  

Instructor	
  

Site	
  2	
  
3rd	
  Genera;on	
  

Instructor	
  

Site	
  2	
  
3rd	
  Genera;on	
  

Instructor	
  

Originators	
   1st	
  GeneraCon	
   2nd	
  GeneraCon	
   3rd	
  GeneraCon	
  

Site	
  2	
  
4thGenera;on	
  
Instructor	
  

Site	
  2	
  
4th	
  Genera;on	
  

Instructor	
  

Site	
  2	
  
4th	
  Genera;on	
  

Instructor	
  

4trh	
  GeneraCon	
  

Time	
  

Implica;ons	
  
	
  

Discussion	
  
	
  

•  UC	
  Davis	
  orginated	
  CLASP	
  (Poher	
  et.al.	
  2014)	
  curriculum	
  as	
  
implemented	
  at	
  Cal	
  State	
  San	
  Marcos	
  

o  Year-­‐long	
  intro	
  sequence	
  for	
  life-­‐sciences	
  
o  Originally	
  implemented	
  by	
  one	
  of	
  the	
  originators	
  in	
  2003	
  

•  All	
  physics	
  for	
  life-­‐sciences	
  courses	
  at	
  CSUSM	
  use	
  this	
  curriculum	
  
(universal	
  adop9on)	
  

•  Qualita9ve	
  Research	
  –	
  Instructor	
  Interviews	
  
o  Past	
  and	
  current	
  instructors	
  in	
  course	
  (7)	
  
o  Semi-­‐structured	
  interviews	
  (~40	
  minutes)	
  
o  Coded	
  for	
  responses	
  
o  Requested	
  course	
  materials	
  from	
  instructors	
  for	
  further	
  

analysis	
  

Research	
  SeDng	
  
	
  

Study	
  Methods	
  
	
  

•  The	
  gross	
  structure	
  of	
  the	
  course	
  remained	
  (integrated	
  lab/
discussion/lecture,	
  ahendance	
  required,	
  no	
  book,	
  group	
  work,	
  
frequent	
  evalua9on)	
  

•  All	
  instructors	
  used	
  most	
  of	
  exis9ng	
  curriculum	
  materials	
  

	
  
•  Many	
  increased	
  lecturing	
  9me	
  	
  
•  Some	
  eliminated	
  students	
  presenta9ons	
  

o  Cited	
  9me	
  pressure	
  –	
  need	
  to	
  cover	
  more	
  
•  Some	
  modified	
  exis9ng	
  problems	
  to	
  make	
  them	
  less	
  complex	
  
•  All	
  included	
  step	
  by	
  step	
  solu9ons	
  to	
  the	
  homework	
  problems.	
  
•  Some	
  required	
  problems	
  to	
  be	
  completed	
  individually	
  in-­‐class	
  and	
  

turned	
  in	
  
•  On	
  content,	
  the	
  Energy	
  First	
  approach	
  was	
  maintained	
  

o  However,	
  instructors	
  decided	
  to	
  add/modify	
  the	
  contents	
  of	
  
several	
  blocks,	
  making	
  it	
  in	
  general	
  more	
  “tradi9onal”	
  

•  Changes	
  seem	
  to	
  slowly	
  build	
  as	
  course	
  was	
  passed	
  on	
  from	
  one	
  
genera9on	
  to	
  the	
  next	
  and	
  as	
  instructors	
  became	
  more	
  familiar	
  with	
  
course	
  	
  

o  Rela9vely	
  faithful	
  to	
  the	
  “received”	
  content	
  the	
  first	
  9me,	
  then	
  
changes…	
  	
  (making	
  it	
  your	
  own?)	
  

Un-­‐Changed	
  Aspects	
  
	
  

Changed	
  Aspects	
  
	
  

_
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