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Conference	
  Schedule	
  
	
  
9:00am:	
  



Improving	
  Access	
  to	
  STEM:	
  



keynote	
  address	
  and	
  plenary	
  talks,	
  and	
  (4)	
  community	
  identified	
  challenges	
  and	
  
opportunities	
  faced	
  in	
  meeting	
  institutional	
  commitments.	
  The	
  report	
  closes	
  with	
  a	
  
suggestion	
  for	
  next	
  steps	
  and	
  a	
  list	
  of	
  references	
  identified	
  by	
  participants.	
   	
  	
  
	
  

STEM	
  Transformation:	
  A	
  Collaborative	
  Effort



the	
  use	
  of	
  evidence



to	
  supporting	
  dissemination	
  of	
  strategies,	
  developing	
  metrics	
  for	
  their	
  use	
  is	
  a	
  strategic	
  
focus	
  of	
  the	
  AAU’s	
  STEM	
  Education	
  Initiative	
  and	
  the	
  AAAS’s	
  measures	
  of	
  teaching	
  
practices.	
  
	
   Participants	
  in	
  the	
  session	
  discussed	
  two	
  case	
  studies	
  of	
  transformations	
  at	
  CU	
  
Boulder:	
  Concept	
  Assessments	
  in	
  biology,	
  and	
  introductory	
  course	
  reform	
  in	
  physics.	
  
Concept	
  Assessments	
  are	
  multiple-­‐choice	
  questions	
  in	
  biology	
  that	
  are	
  used	
  to	
  diagnose	
  
conceptual	
  difficulties	
  that	
  students	
  have.	
  They	
  are	
  not	
  used	
  for	
  the	
  purpose	
  of	
  grading,	
  but	
  
understanding	
  how	
  well	
  students	
  are	
  meeting	
  stated	
  learning	
  goals.	
  The	
  assessments	
  .hatSsE ian e Ssdia





4. Support	
  Structures.	
  An	
  ongoing	
  tension	
  exists	
  between	
  changing	
  the	
  system	
  vs.	
  
changing	
  the	
  student.	
  To	
  really	
  support	
  students	
  meaningfully,	
  systemic	
  changes	
  are	
  
required.	
  	
  

5. Curriculum	
  to	
  support	
  teaching.	
  Active	
  learning	
  is	
  critical	
  to	
  support	
  students,	
  
and	
  lecture-­‐based	
  methods	
  most	
  negatively	
  impact	
  underrepresented	
  students.	
  To	
  
support	
  change,	
  faculty	
  need	
  resources	
  and	
  support.	
  

6. Monetary	
  support	
  and	
  a	
  supportive	
  community.	
  Students	
  need	
  monetary	
  
support.	
  About	
  60%	
  of	
  African	
  American	
  students	
  work	
  20	
  hours	
  per	
  week,	
  which	
  is	
  
too	
  much	
  for	
  a	
  full	
  time	
  STEM	
  major.	
  One	
  solution	
  is	
  to	
  align	
  work	
  for	
  money	
  with	
  
work	
  that	
  trains	
  and	
  reinforces	
  STEM	
  identity.	
  	
  

	
  
	
   Each	
  of	
  these	
  six	
  issues	
  can	
  be	
  connected	
  to	
  equity	
  broadly	
  or	
  STEM	
  specifically.	
  	
  
	
  
Topic	
  4:	
  Persistence	
  
	
  
	
   Persistence,	
  a	
  core	
  component	
  of	
  retention,	
  can	
  be	
  seen	
  as	
  a	
  social-­‐psychological	
  
manifestation	
  of	
  motivation.	
  By	
  creating	
  appropriate	
  institutional	
  structures,	
  the	
  university	
  
can	
  help	
  students	
  become	
  members	
  of	
  the	
  scientific	
  community	
  by	
  internalizing	
  norms	
  and	
  
practices.	
  There	
  are	
  three	
  related	
  components	
  of	
  persistence:	
  self-­‐efficacy,	
  community,	
  and	
  
identity.	
  	
  
	
   “Perceived	
  self-­‐efficacy	
  refers	
  to	
  one’s	
  beliefs	
  in	
  one’s	
  capabilities	
  to	
  organize	
  and	
  
execute	
  the	
  courses	
  of	
  actions	
  required	
  to	
  produce	
  given	
  attainments”	
  (Bandura,	
  1997;	
  pg.	
  
3).	
  When	
  it	
  comes	
  to	
  self-­‐efficacy,	
  perception	
  is	
  much	
  more	
  important	
  than	
  actual	
  capacity;	
  
simply	
  holding	
  the	
  belief	
  that	
  one	
  is	
  capable	
  of	
  doing	
  something	
  improves	
  performance.	
  
Self-­‐





	
   The	
  White	
  House	
  goal	
  is	
  to	
  reduce	
  loss	
  from	
  60%	
  to	
  50%,	
  which	
  



	
  
Plenary	
  Addresses:	
  Institutional	
  Commitments	
  

Examples	
  of	
  Transformative	
  Actions	
  
	
  
	
   Rebecca	
  Blank	
  (Chancellor,	
  University	
  of	
  Wisconsin-­‐Madison)	
  and	
  Dan	
  Porterfield	
  
(President,	
  Franklin	
  &	
  Marshall	
  College)	
  responded	
  to	
  the	
  keynote	
  address,	
  highlighting	
  the	
  
challenges	
  in	
  achieving	
  the	
  PCAST	
  goals	
  and	
  also	
  by	
  providing	
  examples	
  of	
  success.	
  The	
  
speakers	
  highlight



	
   Participants	
  also	
  pointed	
  out	
  that	
  issues	
  of	
  vision	
  and	
  leadership	
  are	
  often	
  
exacerbated	
  by	
  disruptive	
  changes	
  in	
  vision.	
  When	
  there	
  is	
  a	
  lot	
  of	
  turnover,	
  it	
  becomes	
  
difficult	
  to	
  achieve	
  a	
  coherent	
  course	
  of	
  action.	
  Participants	
  wondered	
  what	
  could	
  be	
  done	
  
to	
  help	
  smooth	
  transitions,	
  recognizing	
  that	
  many	
  participants	
  were	
  facing	
  such	
  disruptive	
  
changes.	
  	
  
	
  
Incentive	
  &	
  Institutional	
  Structures	
  
	
  
	
   Considerable support is required to enact active	
  learning	
  in	
  the	
  classroom.	
  However,	
  
participant	
  perspective	
  suggested	
  that	
  there	
  is	
  little	
  incentive	
  or	
  support	
  for	
  faculty	
  to	
  
pursue	
  transformative	
  teaching	
  practices.	
  Teaching	
  ability	
  is	
  not	
  emphasized	
  in	
  hiring	
  
procedures	
  or	
  in	
  promotion	
  and	
  tenure	
  decisions	
  in	
  a	
  meaningful	
  way.	
  As	
  a	
  result,	
  even	
  
faculty	
  who	
  wish	
  to	
  focus	
  on	
  teaching	
  are	
  discouraged	
  and	
  provided	
  negative	
  incentives	
  for	
  
engaging	
  in	
  such	
  pursuits.	
  	
  
	
   Additionally,	
  faculty	
  members	
  are	
  often	
  forced	
  to	
  teach	
  large	
  lecture	
  courses	
  in	
  
classrooms	
  that	
  act	
  as	
  barriers	
  to	
  student



	
   Participants	
  highlighted	
  a	
  number	
  of	
  early	
  intervention	
  programs	
  (e.g.,	
  bridge	
  from	
  
K12,	
  freshman	
  research	
  initiatives,	
  cohort	
  models),	
  which	
  show	
  a	
  lot	
  of	
  promise	
  for	
  
improving	
  student	
  retention.	
  These	
  experiences	
  also	
  provide	
  a	
  basis	
  for	
  better	
  integrating	
  
student	
  learning	
  through	
  the	
  program,	
  if	
  they	
  can	
  be	
  built	
  on	
  appropriately.	
  There	
  is	
  value	
  
for	
  better	
  documenting	
  what	
  programs	
  exist,	
  how	
  they	
  work,	
  and	
  how	
  to	
  scale	
  them	
  up.	
  	
  
	
   The	
  final	
  issue	
  raised	
  by	
  participants	
  was	
  of	
  academic	
  freedom	
  and	
  responsibility.	
  
At	
  present,	
  faculty	
  are	
  largely	
  considered	
  to	
  be	
  independently	
  responsible	
  for	
  what	
  goes	
  on	
  
in	
  their	
  classrooms.	
  As	
  they	
  keynote	
  highlighted,	
  the	
  goal	
  is	
  not	
  to	
  prescribe	
  a	
  set	
  of	
  
methods	
  for	
  faculty,	
  but	
  given	
  what	
  is	
  known	
  about	
  how	
  people	
  learn,	
  it	
  is	
  important	
  that	
  
faculty	
  adopt	
  at	
  least	
  some	
  these	
  practices	
  known	
  to	
  be	
  more	
  effective.	
  In	
  this	
  sense,	
  faculty	
  
have	
  an	
  obligation	
  to	
  do	
  what	
  is	
  known	
  to	
  be	
  best	
  with	
  their	
  students.	
  Thus	
  exists	
  the	
  
tension	
  between	
  freedom	
  and	
  responsibility.	
  As	
  the	
  need	
  for	
  change	
  is	
  system,	
  it	
  is	
  
important	
  that	
  the	
  majority	
  of	
  faculty	
  adopt	
  such	
  practices,	
  to	
  provide	
  a	
  coherent	
  learning	
  
experience	
  for	
  students.	
  	
  
	
  
Sustainable	
  Funding	
  Models	
  
	
  
	
   The	
  cost	
  of	
  higher	
  education	
  is	
  on	
  the	
  rise,	
  and	
  this	
  can	
  be	
  a	
  major	
  barrier,	
  especially	
  
for	
  students	
  from	
  underrepresented	
  groups.	
  This	
  highlights	
  the	
  need	
  for	
  a	
  sustainable	
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Appendix	
  A:	
  Resources	
  from	
  the	
  Community	
  
	
  
Conference attendees were asked to share “key resources, articles, books, organizations, and 
programs” with their fellow participants. Here are their responses. 
 

Resources 
 

Academy of Inquiry Based Learning, http://www.inquirybasedlearning.org/                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              

Ambrose, S., Bridges, M., DiPietro, M., Lovett,M., Norman, M., & Mayer, R. (2010). How 
Learning Works:	
  ?even Research-Based Principles for Smart Teaching. Jossey-Bass. 

American Society of Engineering Education – Publications, https://www.asee.org/papers-and-
publications  

BayView Alliance, http://bayviewalliance.org/  

Bean, J. C. (2011). Engaging ideas: The professor's guide to integrating writing, critical 
thinking, and active learning in the classroom. John Wiley & Sons. 



Fairweather, J. (2008). Linking evidence and promising practices in science, technology, 
engineering, and mathematics (STEM) undergraduate education. 



National Research Council. (2013). Adapting to a Changing World--Challenges and 
Opportunities in Undergraduate Physics Education. Washington, D.C.: National 
Academy of Science. 

NSF I-CORP program, http://www.nsf.gov/news/special_reports/i-corps/                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     

Partnership for Undergraduate Life Science Education (PULSE), 
http://www.pulsecommunity.org/  

Physport (formerly, PER User’s Guide), https://www.physport.org 

President’s Council of Advisors on Science and Technology. (2012). Engage to Excel: 
Producing One Million Additional College Graduates with Degrees in Science, 
Technology, Engineering, and Mathematics. Report to the President. Executive Office 
of the President. 

POSSE Program (UW Madison), http://posseprogram.wisc.edu/index.html 

Project Kaleidoscope's Summer Leadership Institute, 
http://www.aacu.org/pkal/stemleadership/index.cfm  

Pre-College Enrichment Opportunity Program for Learning Excellence (PEOPLE), 
http://www.peopleprogram.wisc.edu/index.html  

Redish, E. F. (2003). Teaching physics: with the physics suite. Hoboken, NJ: John Wiley & 
Sons. 

Singer, S. R., Nielsen, N. R., & Schweingruber, H. A. (Eds.). (2012). Discipline-based 
education research: Understanding and improving learning in undergraduate science 
and engineering. National Academies Press. 

Simbio Virtual Biology Labs, http://simbio.com/  

Sousa, D. A. (2011). How the brain learns. Corwin Press. 

Steele, C. (2010). Whistling Vivaldi: How stereotypes affect us and what we can do. New 
York, NY: W. W. Norton and Company, Inc. 

University of Colorado and University of British Columbia Science Education Initiative, 
http://www.colorado.edu/sei/, and http://www.cwsei.ubc.ca/  

Vision and Change in Undergraduate Biology, http://visionandchange.org/finalreport/ 

Women in Engineering Programs and Advocates Network (WEPAN), http://www.wepan.org/ 

Xu, J., Coats, L.T., & Davidson, M. L. (2012). Promoting students interest in science: The 
perspective of exemplary African American teachers. American Education Research 
Journal 49(1), 124-154. 
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