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Integra.ng	  Metacogni.ve	  Prac.ces	  &	  
Research	  to	  Ensure	  Student	  Success	  

STEM	  Talent	  Expansion	  
Program	  	  	  

Metacogni.on:	  awareness	  of	  
one’s	  own	  knowledge	  

• How	  one	  learns	  
• Iden.ty,	  culture,	  affect	  

• Self-‐assessment:	  how	  well	  one	  has	  learned	  

• Coherence	  of	  what	  is	  learned	  (from	  1	  domain	  to	  
another,	  e.g.	  math/physics	  to	  engineering)	  
•  Lateral	  (concurrent)	  
•  Longitudinal	  (past	  to	  

present	  to	  future)	  
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Overview	  

•  Improve	  reten.on	  Deaf/HoH	  &	  1st	  gen	  STEM	  
majors	  through	  explicit	  metacogni.ve	  ac.vi.es	  
•  2	  week	  summer	  experience	  
•  1st	  year	  courses	  
•  2nd	  year	  Learning	  Assistant	  program	  
•  Colleges	  of	  Science,	  

Engineering,	  CS	  and	  
App.	  Sci.	  &	  Tech.	  

•  20	  summer	  students,	  
48	  in	  all	  course	  

Summer	  Experience	  

• The	  Science	  of	  Climate	  Change	  
•  Journal	  wri.ng	  
• Quiet	  reflec.on	  
• Group	  metacogni.on	  ac.vi.es	  	  
-‐  Create	  a	  sign	  for	  metacogni.on	  
-‐  Stereotypes	  
-‐  What	  makes	  an	  expert?	  
-‐  Mindset	  
-‐  Self-‐assessment,	  unskilled/unaware	  
-‐  Personal	  struggles	  
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IMPRESS	  Ac.vi.es	  
Morning:	  Inves.ga.ng	  climate	  change	  

A_ernoon:	  Reflec.on,	  journaling,	  metacogni.ve	  ac.vi.es	  

IMPRESS	  Research	  Projects	  

• Mixed	  (D/Hoh)	  group	  communica.on	  (agency,	  authority)	  

• Concep.ons	  of	  exper.se	  

•  Increase	  of	  metacogni.ve	  statements	  over	  .me	  
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Fall	  Metacogni.on	  Course	  

• Designed	  to	  guide	  students	  to	  think	  metacogni.vely	  
about	  concurrent	  (introductory)	  STEM	  courses	  

• “Ethical	  perspec.ves”	  founda.onal	  course,	  sa.sfies	  
Ins.tute	  general	  educa.on	  requirement	  

Metacogni.ve	  Topics	  

• Mindset	  
• Bloom’s	  Taxonomy	  
• Self-‐assessment	  (Unskilled	  &	  Unaware)	  
• Experts	  and	  Novices	  
• Transfer	  
• Stereotype	  Threat	  
• Student-‐centered	  learning	  
• Diversity	  and	  Inclusivity	  in	  STEM	  



10/13/15	  

5	  

Course	  Readings	  
Class Topic Readings 
2 Mindset Mindset (Dweck) Ch 1, 2 
3 Bloom’s Taxonomy Biology in Bloom (Crowe, 2008), Questions about 

Questions (Allen 2002) 
4 Unskilled and Unaware Unskilled & Unaware (Kruger & Dunning, 1999) 
5 Self-assessment How Chronic Self-Views Influence (and Mislead) Self-

Assessments (Critcher & Dunning, 2009) 
10 Mindset	   Mindset (Dweck) Ch 3, 8 
11 How People Learn - Intro Learning: From Speculation to Science. HPL, Ch. 1 
12 HPL: Experts vs. Novices How Experts Differ from Novices. HPL, Ch. 2 
13 HPL: Transfer Learning and Transfer. HPL, Ch. 3 (Bransford, 2002) 
14 Stereotype Threat Thin Ice: Stereotype Threat and Black College Students 

(Steele, 1999), Reducing the Gender Achievement Gap 
in College Science: Values Affirmation (Miyake, 2012) 

22 Learning	  Style	  
Preferences	  

Matching Teaching Style to Learning Style may not 
help Students (Glenn 2009) 

23 Stereotype	  and	  Gender	   Of Geeks and Girls, Grossman 2009 

Class	  environment	  

• Discussion-‐based	  
• Small-‐groups	  w/worksheets	  
• Class-‐wide	  guided	  discussion	  

• Free-‐ranging,	  very	  loosely	  guided	  by	  syllabus	  

• Need	  to	  formalize	  for	  secondary	  implementa:on	  
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• Categorizes	  types	  of	  thinking	  into	  6	  levels:	  
•  remembering	  
• understanding	  
• applying	  
• analyzing	  
• evalua.ng	  
• crea.ng	  

Bloom’s	  Taxonomy	  

• Categorize	  HW/test	  ques.ons	  
(“Blooming”)	  

Bloom:	  Class	  Schedule	  
• Class	  discussion	  

• What	  we	  know	  about	  learning	  
• Bloom’s	  taxonomy	  	  
• At	  what	  level	  do	  students	  operate	  at	  in	  high	  school	  

• 5	  minute	  reflec.ve	  period	  
• Group	  work	  defining	  characteris.cs	  of	  Bloom	  levels	  
• Class	  discussion	  on	  characteris.cs	  
• Group	  work:	  Blooming	  HW	  
ques.ons	  at	  different	  levels	  

• Generate	  ques.ons	  at	  different	  
Bloom	  levels	  
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Bloom’s	  Worksheet	  

Blooming	  Ques.ons	  

• Students	  brought	  in	  homework	  ques.ons	  from	  
classes,	  discussed	  and	  Bloomed	  them	  

• Generated	  new	  ques.ons	  extending	  their	  
homework	  ques.ons	  to	  higher	  Bloom’s	  levels	  
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Stereotypes	  

• Stereotype	  threat:	  fear	  of	  being	  stereotyped	  
causes	  anxiety	  that	  leads	  to	  underperformance	  	  

•  Claude	  Steele	  discussing	  stereotype	  threat	  

• Readings	  on	  how	  stereotypes	  	  
depress	  women’s	  interest	  in	  
computer	  science	  (Cheryan)	  

Stereotype:	  Class	  Ac.vi.es	  

Below	  is	  a	  list	  of	  majors	  in	  Science	  &	  Technology:	  
	  Physics 	   	  Math	   	   	   	  Informa.on	  Technology	  
	  Biology 	  	   	  Engineering 	  Engineering	  Technology	  
	  Chemistry 	  Computer	  Science	  
	  Network/System	  Administra.on	  

Choose	  one	  from	  the	  above	  list	  that	  is	  not	  your	  
major	  and	  write	  down	  the	  first	  five	  characteris>cs	  
that	  come	  to	  mind	  when	  thinking	  about	  someone	  
with	  that	  major.	  

Now	  find	  someone	  in	  class	  with	  that	  major	  and	  
share	  your	  list.	  How	  many	  of	  these	  characteris>cs	  do	  
they	  share?	  

What	  stereotypes	  exist	  for	  your	  major?	  Which	  do	  
you	  embody?	  Which	  do	  you	  not?	  
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Coherence	  and	  Concept	  Maps	  

• depict/emphasize	  rela.onships	  

• Concepts	  connected	  by	  proposi:ons	  

• Use	  them	  to	  get	  students	  thinking	  about	  how	  
different	  classes	  relate	  to	  one	  another:	  “lateral	  
transfer	  map”	  

Lateral	  Transfer	  Map	  
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Evolu.on	  of	  LTM	  

Iden.ty	  

•  List	  five	  characteris.cs	  that	  are	  important	  to	  your	  
iden.ty	  

•  Fixed	  vs.	  growth	  mindset	  traits	  
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Quiet	  reflec.ve	  .mes	  

Just	  think:	  The	  challenges	  of	  the	  disengaged	  mind	  
Wilson	  et	  al.,	  Science	  2014	  

	  
Par.cipants	  typically	  did	  not	  enjoy	  spending	  6	  to	  15	  
minutes	  in	  a	  room	  by	  themselves	  with	  nothing	  to	  do	  but	  
think…and	  that	  many	  preferred	  to	  self-‐administer	  electric	  
shocks	  (that	  they	  would	  pay	  to	  avoid)	  instead	  of	  being	  
leK	  alone	  with	  their	  thoughts.	  	  

QRT	  in	  Class	  
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Reflec.ons	  on	  QRT	  

• No	  students	  complained	  about	  QRT	  in	  student	  
evalua.ons	  	  

• “Most,	  but	  not	  all,	  summer	  students	  enjoyed	  QRTs.	  
Those	  who	  enjoyed	  them,	  really	  enjoyed	  them.	  
Those	  who	  didn’t	  were	  bored.”	  

• Most	  anectdata	  posi.ve:	  
• Post-‐QRT	  discussions	  richer	  
• Led	  to	  more	  connected	  lateral	  transfer	  maps	  
• Some	  students	  reported	  very	  produc.ve	  QRT	  

Conclusions/reflec.ons	  

• Impact	  unknown	  

• Student	  feedback	  extremely	  posi.ve	  
• Cited	  comfort	  in	  expressing	  their	  opinions	  
• 70%	  felt	  they	  learned	  a	  great	  deal	  
• Some	  even	  cited	  QRT	  as	  a	  strength!	  

• Need	  to	  export	  to	  secondary	  implementa.on!	  

• 15	  students	  con.nuing	  on	  in	  special	  First-‐year	  
Wri.ng	  course	  


