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•  Provide	
  par:cipants	
  with	
  informa:on	
  about	
  tools	
  or	
  approaches	
  to	
  assessing	
  the	
  
quan:ta:ve	
  skills	
  of	
  life	
  science	
  students.	
  

•  Expand	
  faculty	
  capacity	
  to	
  advance	
  student	
  mastery	
  of	
  quan:ta:ve	
  skills	
  through	
  expert	
  
tes:mony	
  and	
  peer-­‐engaged	
  discussion	
  on	
  developing	
  or	
  adap:ng	
  assessment	
  tools	
  that	
  
help	
  gauge	
  student’s	
  quan:ta:ve	
  skills.	
  

•  Create	
  ac:on	
  plans	
  that	
  either	
  makes	
  use	
  of	
  exis:ng	
  resources	
  or	
  that	
  lead	
  to	
  a	
  networked	
  
improvement	
  community,	
  white	
  paper,	
  or	
  grant	
  proposal.	
  

•  Provide	
  par:cipants	
  with	
  informa:on	
  about	
  tools	
  or	
  approaches	
  to	
  assessing	
  the	
  
quan%ta%ve	
  skills	
  of	
  life	
  science	
  students.	
  

•  Expand	
  faculty	
  capacity	
  to	
  advance	
  student	
  mastery	
  of	
  quan:ta:ve	
  skills	
  through	
  expert	
  
tes:mony	
  and	
  peer-­‐engaged	
  discussion	
  on	
  developing	
  or	
  adap:ng	
  assessment	
  tools	
  that	
  
help	
  gauge	
  student’s	
  quan:ta:ve	
  skills.	
  

•  Create	
  ac%on	
  plans	
  that	
  either	
  makes	
  use	
  of	
  exis%ng	
  resources	
  or	
  that	
  lead	
  to	
  a	
  
networked	
  improvement	
  community,	
  white	
  paper,	
  or	
  grant	
  proposal.	
  



Overview	
  

Brief	
  overview	
  of	
  QUBES	
  with	
  an	
  emphasis	
  on	
  
faculty	
  mentoring	
  networks	
  

Project	
  brainstorming	
  ac:vity	
  
If	
  we	
  have	
  :me:	
  

discussion	
  of	
  addi:onal	
  lessons	
  learned.	
  	
  



QUBES:	
  A	
  virtual	
  synthesis	
  center	
  

Quan%ta%ve	
  
Undergraduate	
  
Biology	
  	
  
Educa%on	
  and	
  	
  
Synthesis	
  

qubeshub.org	
  

Synthesis	
  Centers:	
  
	
  -­‐	
  Focus	
  on	
  big	
  
challenging	
  problems	
  

	
  -­‐	
  Mobilze	
  a	
  community	
  
	
  	
  	
  	
  -­‐	
  Coordinate	
  ac:vi:es	
  	
  
	
  	
  	
  	
  -­‐	
  Support	
  collabora:on	
  
	
  -­‐	
  Provide	
  key	
  resources	
  





Perceived	
  barrier	
  to	
  geWng	
  more	
  
quan:a:ve	
  reasoning	
  into	
  biology	
  

Access	
  to	
  high	
  quality	
  learning	
  resources	
  
– NSF	
  has	
  funded	
  a	
  diverse	
  and	
  robust	
  collec:on	
  of	
  
projects	
  

– The	
  barrier	
  is	
  not	
  around	
  finding	
  them	
  



•  b	
  

Mervis, J. (2009). NSF rethinks its 
digital lirary. Science, 323(5910), 54-58. 

Problems	
  
	
  

No	
  one	
  was	
  using	
  it.	
  	
  
Few	
  had	
  heard	
  of	
  it.	
  
	
  

Thanks	
  Google!	
  



Real	
  barrier	
  to	
  geWng	
  more	
  
quan:a:ve	
  reasoning	
  into	
  biology	
  

Faculty	
  need	
  support	
  to:	
  
– Develop	
  their	
  own	
  skills	
  and	
  
confidence,	
  par:cularly	
  around	
  
pedagogical	
  content	
  knowledge.	
  	
  

– Customize	
  resources	
  for	
  use	
  in	
  
their	
  own	
  speicalized	
  teaching	
  
seWng,	
  with	
  their	
  par:cular	
  
student	
  audience.	
  	
  



Suppor%ng	
  professional	
  development	
  around	
  
quan%ta%ve	
  biology	
  is	
  par%cularly	
  tricky	
  	
  

•  Faculty	
  barriers	
  
– Feel	
  unprepared	
  to	
  teach	
  quan:ta:ve	
  reasoning	
  
– Overwhelmed	
  by	
  ini:al	
  effort	
  to	
  learn	
  new	
  
quan:ta:ve	
  skills	
  

•  Student	
  barriers	
  
– Math	
  anxiety	
  

•  Evolving	
  Science	
  
– Big	
  data,	
  new	
  tools,	
  …	
  

•  Understanding	
  workforce	
  	
  
needs	
  
	
  



QUBES	
  is	
  not	
  …	
  

a	
  sta:c	
  repository	
  of	
  teaching	
  and	
  
learning	
  resources.	
  

	
  
QUBES	
  is…	
  

	
  
	
  

a	
  collabora:ve	
  workspace	
  that	
  
supports	
  teaching	
  scholarship.	
  

	
  



FACULTY	
  MENTORING	
  NETWORKS	
  



	
  
Learn the basics of image analysis, teach 

fascinating biology research stories, and get 
students motivated to do math and stats! 

Learn the basics of agent/individual-based 
modeling, Netlogo programming, and how to get 

your students using models! 

	
  



Past	
  FMN	
  Summary	
  



FMN	
  Par:cipa:on	
  



Reimagining	
  Professional	
  Development	
  

Move	
  toward	
  a	
  model	
  that	
  promotes	
  faculty	
  
engaging	
  in	
  teaching	
  scholarship.	
  	
  
	
  
Move	
  much	
  of	
  the	
  ac:vity	
  online.	
  
	
  
Emphasize	
  faculty	
  learning	
  communi:es	
  with	
  
access	
  to	
  disciplinary	
  exper:se.	
  
	
  
Partner	
  with	
  exis:ng	
  projects	
  that	
  have	
  resources	
  
and	
  needs.	
  	
  



Partner	
  
Projects	
  

	
  

QUBES	
  
Community	
  

Mutalis:c	
  Rela:onships	
  



FMN	
  Design	
  
The	
  focus	
  is	
  on	
  suppor:ng	
  faculty	
  par:cipa:on	
  in	
  a	
  
scholarly	
  teaching	
  project	
  	
  
	
  -­‐	
  iden:fying	
  a	
  need	
  or	
  qus:on	
  to	
  address	
  
	
  -­‐	
  reviewing	
  a	
  variety	
  of	
  exis:ng	
  resources	
  
	
  -­‐	
  learning	
  new	
  tools	
  and	
  techniques	
  
	
  -­‐	
  adop:ng	
  and	
  adap:ng	
  materials	
  for	
  your	
  teaching	
  
seWng	
  

	
  -­‐	
  classroom	
  implementa:on	
  
	
  -­‐	
  reflec:on,	
  review	
  and	
  write-­‐up	
  
	
  
	
  
	
  



Social	
  engineering	
  in	
  an	
  online	
  
collabora:ve	
  environment	
  



ESA	
  Faculty	
  Mentoring	
  Networks	
  

Global	
  temperature	
  change	
  	
  
(Taub	
  &	
  Graham	
  2011)	
  

	
  

Lake	
  ice	
  and	
  global	
  change	
  	
  
(Bohanan	
  et	
  al.	
  	
  2005)	
  

	
  

Avian	
  local	
  species	
  richness	
  	
  
(Langen	
  	
  2012)	
  

	
  

Climate	
  change	
  effects	
  on	
  phenology	
  	
  
(Calinger	
  2014)	
  

	
  

Popula%on	
  dynamics	
  of	
  bald	
  eagles	
  	
  
(Beckstead	
  et	
  al.	
  2011)	
  

	
  

Cemetery	
  demography	
  	
  
(Lanza	
  2012)	
  

	
  

PVA	
  of	
  a	
  local	
  plant	
  popula%on	
  	
  
(Charney	
  &	
  Record	
  2013)	
  

	
  

Global	
  scale	
  	
  
data	
  

www.gislounge.com/world-­‐gis-­‐data	
  

Popula%on	
  
scale	
  data	
  

Photo:	
  RD	
  Overath	
  

Modules	
  available	
  at:	
  hAp://:ee.esa.org	
  	
  



Original	
  published	
  TIEE	
  Module	
  

12	
  deriva:ve	
  versions	
  shared	
  by	
  FMN	
  par:cipants	
  



Professional	
  recogni:on	
  and	
  tracking	
  
scholarly	
  Impact	
  

esa.org/fed/2016scholars/	
  



Incuba:ng	
  learning	
  resources	
  



Turn-­‐key	
  web	
  2.0	
  infrastructure	
  	
  





February	
  3,	
  2017	
  
New	
  York	
  Times	
  

Remedial	
  Coursetaking	
  at	
  U.S.	
  
Public	
  2-­‐	
  and	
  4-­‐Year	
  Ins:tu:ons:	
  
Scope,	
  Experiences,	
  and	
  
Outcomes	
  	
  
	
  

	
   	
   	
  	
  	
  	
  	
  NCES	
  2016-­‐405	
  

Many	
  students	
  who	
  place	
  into	
  
remidial	
  math	
  are	
  considered	
  
“strongly	
  prepared”	
  and	
  are	
  
more	
  likely	
  to	
  graduate	
  if	
  they	
  
skip	
  remedial	
  courses.	
  	
  



“…	
  researchers	
  need	
  to	
  learn	
  how	
  to	
  code	
  —	
  to	
  formulate	
  commands	
  in	
  a	
  programming	
  
language	
  that	
  tell	
  a	
  computer	
  what	
  to	
  do.	
  Researchers	
  who	
  know	
  just	
  a	
  bit	
  of	
  code	
  gain	
  access	
  
to	
  a	
  wealth	
  of	
  sonware	
  packages	
  that	
  automate	
  repe::ve	
  tasks	
  and	
  increase	
  op:ons	
  for	
  
compiling,	
  analysing,	
  sharing	
  and	
  presen:ng	
  data.”	
  

Employment	
  predic:ons	
  from	
  the	
  United	
  States	
  
Bureau	
  of	
  Labor	
  Sta:s:cs	
  indicate	
  that	
  between	
  now	
  
and	
  2024,	
  75%	
  of	
  new	
  STEM	
  jobs	
  will	
  involve	
  
computa:on.	
  

hAps://www.bls.gov/emp/	
  

Baker M (2017) Scientific computing: Code alert. 
Nature 541(7638):563–565. 



Mistake	
  No.	
  1:	
  Concentrate	
  on	
  dissemina:on	
  by	
  telling.	
  
Mistake	
  No.	
  2:	
  Ignore	
  the	
  literature	
  on	
  change	
  and	
  adop:on	
  of	
  innova:ons.	
  
Mistake	
  No.	
  3:	
  Focus	
  on	
  product	
  development	
  and	
  ignore	
  mul:ple	
  factors	
  that	
  will	
  hinder	
  

adop:on.	
  
Mistake	
  No.	
  4:	
  Wait	
  un:l	
  near	
  the	
  end	
  of	
  the	
  project	
  to	
  begin	
  work	
  on	
  promo:ng	
  adop:on.	
  

hAp://www.increasetheimpact.com/	
  

Charles	
  Henderson	
  
Western	
  Michigan	
  University	
  

Efforts	
  to	
  improve	
  undergraduate	
  
STEM	
  teaching	
  methods	
  have	
  
generated	
  many	
  great	
  ideas	
  and	
  
materials,	
  but	
  few	
  have	
  caught	
  on	
  
and	
  achieved	
  widespread	
  use.	
  
Funding	
  agencies	
  are	
  no:cing	
  the	
  
lack	
  of	
  propaga:on	
  in	
  funded	
  
projects	
  and	
  are	
  calling	
  for	
  change.	
  



Summer	
  faculty	
  ins:tute	
  on	
  
quan:a:ve	
  reasoning	
  in	
  biology	
  

hAps://qubeshub.org/groups/summer2017	
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