
Welcome to a C-ISE Event 
Applied Earth Sciences II 

with PolarTREC Alumni Missy Holzer 

Tuesday, 7 August 2012 
3:00pm AKDT  

(4pm PDT, 5pm MDT, 6pm CDT, 7pm EDT) 





What is PolarTREC? 

PolarTREC is a professional development experience in 
which K-12 teachers are paired with researchers for 
2-6 week research experiences in the polar regions. 

 
From 2010-2013, nearly 50 teachers from around the 

United States will join scientists in the Arctic and 
Antarctica to learn about science, the polar 
regions, and to share what they have learned with 
their students and communities.  



Questions 
During the Presentation: 
  Type your question in the text chat box 

 

At the End of the Presentation: 
  Raise your hand with the “hand button”. 
  PolarTREC staff will call on you. 
  Speak loud and clear and directly into the phone to 

ask your question.  

Click on the Talk button to speak.  
Unclick when you are done. 

 



From	
  Climate	
  Change	
  Research	
  in	
  
the	
  Arc�c	
  to	
  	
  

Authen�c	
  Research	
  in	
  the	
  Classroom	
  

Missy	
  Holzer	
  
PolarTREC	
  Teacher	
  

High	
  Arc�c	
  Change	
  08	
  



Rifle	
  Prac�ce	
  &	
  the	
  Candy	
  Bar!	
  



From	
  Climate	
  Change	
  Research	
  in	
  the	
  
Arc�c	
  to	
  Authen�c	
  Research	
  in	
  the	
  

Classroom	
  
	
  	
  	
  	
  	
  *High	
  Arc�c	
  Change	
  08	
  

– Overview	
  of	
  the	
  Arc�c	
  	
  
– Field	
  Research	
  
– Svalbard	
  REU	
  
	
  
*Back	
  in	
  the	
  classroom	
  
– Lessons	
  from	
  the	
  field	
  &	
  other	
  places	
  
– Coaching	
  students	
  in	
  authen�c	
  inquiry	
  



Geographic	
  Overview	
  of	
  the	
  Arc�c	
  

h�p://maps.grida.no/go/graphic/the_arc�c_region1	
  

Svalbard	
  



Geographic	
  Overview	
  of	
  Svalbard	
  

Ole	
  Humlum	
  



Geographic	
  Overview	
  of	
  Svalbard	
  

Svalbard	
  Samfunnsdri�	
  AS	
  

August	
  7th	
  
	
  	
  

2AM	
  



Geologic	
  Overview	
  

Norsk	
  Polare	
  Ins�tute	
  

Kapp	
  Linne	
  



Geologic	
  Overview	
  

Norsk	
  Polare	
  Ins�tute	
  

Kongressvatnet	
  

Linnebreen	
  

Is�ord	
  Radio	
  
(our	
  sta�on)	
  



Why	
  is	
  Arc�c	
  Research	
  Important	
  to	
  
You	
  and	
  I?	
  

  Climate	
  change	
  where	
  we	
  live	
  –	
  Can	
  you	
  see	
  
it?	
  –	
  not	
  so	
  obvious	
  

	
  

  Climate	
  Change	
  in	
  Svalbard	
  –	
  Very	
  obvious!	
  	
  
Many	
  parameters	
  are	
  easily	
  measured.	
  	
  

  Video	
  -­‐	
  Owning	
  the	
  Polar	
  Crisis:	
  
– h�p://cires.colorado.edu/educa�on/outreach/
projects/resources.html	
  

	
  



Ongoing	
  Research	
  &	
  Data	
  
Collec�on	
  

Wiring	
  The	
  Arc�c!	
  



Norsk	
  Polare	
  Ins�tute	
  

Aerial	
  View	
  of	
  the	
  	
  
Linnedalen	
  	
  

looking	
  South	
  

Kongressvatnet	
  

Linnevatnet	
  

Linnebreen	
  

Sensors	
  Everywhere!	
  



Moorings	
  

Ø 	
  Temp.	
  Loggers	
  
Ø 	
  Sed.	
  Traps	
  

G	
  

E	
  
F	
   C	
  

D	
  



Plume	
  Cam	
  

Sediment	
  plume	
  



Sediment	
  Distribu�on	
  

Less Dense 

Intermediate 

More 

River	
  inflow	
  

Density	
  =	
  Temp	
  +	
  Sed.	
  Conc.	
  



Temp.	
  

Lake	
  Level	
  

Conduc�vity	
  

Turbidity	
  







Weather/Climate	
  Local	
  condi�ons	
  

Micro	
  -­‐	
  climates	
  



Temp	
  and	
  Precip.	
  



Snow	
  Tree	
  



Snow	
  Tree	
  



High	
  Arc�c	
  Change	
  08	
  	
  
Svalbard	
  REU	
  

  What	
  is	
  Svalbard	
  REU?	
  
– NSF	
  funded	
  Research	
  Experience	
  for	
  
Undergraduates	
  

– Experience	
  with	
  field	
  research	
  in	
  the	
  Arc�c	
  
– Develop	
  &	
  carry	
  out	
  original	
  research	
  projects	
  
– Thesis	
  projects	
  at	
  home	
  academic	
  ins�tu�ons	
  
– Collabora�on	
  with	
  UNIS	
  (University	
  Centre	
  in	
  
Svalbard)	
  



What	
  were	
  the	
  students	
  doing	
  
there?	
  



Back	
  in	
  the	
  Classroom	
  …..	
  

Inves�ga�ng	
  the	
  Arc�c	
  from	
  Above	
  
and	
  Below	
  



Arc�c	
  Atlas	
  Map	
  Ac�vity	
  
by	
  Bob	
  Oddo	
  	
  



Global	
  Snow	
  Cover	
  Classroom	
  Ac�vity	
  

h�p://climate.rutgers.edu/snowcover/	
  



What	
  can	
  we	
  Learn	
  from	
  Sediments?	
  

h�p://geology.tu�s.edu/varves/	
  







Our	
  Changing	
  Planet	
  

h�p://www.windows2universe.org/earth/changing_planet/changing_planet.html	
  



Our	
  Changing	
  Planet	
  

  17	
  videos	
  &	
  lessons	
  from	
  NBC	
  Learn	
  &	
  
Windows	
  to	
  the	
  Universe	
  
– Black	
  Carbon	
  
– Mel�ng	
  Glaciers	
  
– Thawing	
  Permafrost	
  
– Fresh	
  Water	
  in	
  the	
  Arc�c	
  

h�p://www.windows2universe.org/earth/changing_planet/changing_planet.html	
  



Authen�c	
  Research	
  

Coaching	
  Students	
  in	
  Science	
  



  An	
  integral	
  part	
  of	
  science	
  instruc�on	
  
–  State	
  Standards	
  
–  Na�onal	
  Standards	
  (Inquiry	
  &	
  the	
  NSES,	
  2000,	
  p.29)	
  
–  NGSS	
  
–  2009	
  NAEP	
  Frameworks	
  

  General	
  idea	
  that	
  hands-­‐on	
  science	
  is	
  the	
  same	
  as	
  open	
  
inquiry.	
  

  O�en	
  taught	
  separately	
  from	
  science	
  content	
  or	
  not	
  at	
  all	
  in	
  
fear	
  of	
  not	
  covering	
  content	
  

  But	
  how	
  will	
  our	
  students	
  come	
  to	
  understand	
  how	
  we	
  know	
  
what	
  we	
  know	
  in	
  science	
  if	
  we	
  don’t	
  help	
  them	
  develop	
  the	
  
skills	
  necessary	
  to	
  think	
  in	
  a	
  cri�cal	
  and	
  methodical	
  way?	
  

The	
  Prac�ces	
  of	
  Science	
  



Not	
  Typically	
  Found	
  in	
  K-­‐12	
  Science	
  
Classes	
  

  Most	
  undergraduate	
  science	
  classes	
  are	
  taught	
  as	
  
lecture	
  classes	
  
  College	
  labs	
  are	
  generally	
  based	
  on	
  objec�ves	
  
rather	
  than	
  student	
  generated	
  research	
  
ques�ons	
  
  The	
  best	
  coach	
  is	
  one	
  who	
  has	
  personal	
  
experience	
  –	
  mul�ple	
  ways	
  to	
  get	
  it:	
  
–  RET’s	
  and	
  other	
  professional	
  development	
  
opportuni�es	
  for	
  teachers	
  

– Graduate	
  level	
  research	
  project	
  
–  Industry	
  Mentor	
  



Are	
  your	
  students	
  ready	
  for	
  authen�c	
  
research?	
  	
  

  Yes,	
  they	
  can	
  be	
  –	
  by	
  ini�ally	
  scaffolding	
  the	
  
prac�ces	
  of	
  science	
  (Metz,	
  2004)	
  

–  Inferences	
  vs.	
  observa�ons	
  
– Models	
  in	
  science	
  –	
  types	
  &	
  uses	
  
– Quan�ta�ve	
  &	
  qualita�ve	
  data	
  
–  Con�nuous	
  &	
  discreet	
  data	
  
– Wri�ng	
  research	
  ques�ons	
  &	
  hypotheses	
  
–  Prac�ce	
  in	
  developing	
  effec�ve	
  methods	
  
– Data	
  collec�on	
  &	
  display	
  
– Analysis	
  vs	
  conclusion	
  



Implemen�ng	
  an	
  Open	
  Inquiry	
  Project	
  
with	
  your	
  Students	
  –	
  an	
  example	
  

  Year	
  long	
  process	
  
– 1st	
  marking	
  period	
  –	
  prac�ces	
  of	
  science	
  
– 2nd	
  marking	
  period	
  –	
  submit	
  proposal	
  
– 3rd	
  &	
  part	
  of	
  4th	
  marking	
  period	
  –	
  data	
  collec�on	
  
– 4th	
  marking	
  period	
  –	
  data	
  analysis	
  and	
  report-­‐out	
  

  Coaching	
  students	
  in	
  selec�ng	
  a	
  topic	
  and	
  turning	
  it	
  
into	
  a	
  project	
  -­‐	
  challenge	
  early	
  in	
  the	
  school	
  year	
  
  Know	
  where	
  to	
  send	
  students	
  
  Ability	
  to	
  gather	
  resources	
  for	
  projects	
  



Tool	
  

Model	
   Image	
  
Analysis	
  

Archived	
  
Data	
  

Data	
  

Real-­‐
�me	
  
data	
  

Field	
  
data	
  &	
  
Online	
  
data	
  

All	
  Field	
  
Data	
  

Favorite	
  
ESS	
  topic	
  

Online	
  
project	
   Field	
  

Project	
  

Longitudinal	
  	
  
Study	
  

Field	
  
Assessment	
  

Assis�ng	
  students	
  with	
  iden�fying	
  	
  
a	
  research	
  project	
  &	
  ques�on	
  



Implemen�ng	
  an	
  Open	
  Inquiry	
  Project	
  
with	
  your	
  Students	
  –	
  an	
  example	
  

  A�er	
  proposals	
  are	
  submi�ed	
  
– Conference	
  with	
  students	
  about	
  their	
  methods,	
  
data	
  table	
  set	
  up,	
  etc	
  

– Copy	
  proposal	
  &	
  return	
  original	
  to	
  student	
  
  Schedule	
  all	
  students	
  for	
  “Brown	
  Bag	
  Lunches”	
  
during	
  the	
  data	
  collec�on	
  period	
  
  Report	
  out	
  to	
  students	
  working	
  on	
  similar	
  projects	
  
  Opportunity	
  to	
  view	
  student	
  collected	
  data	
  two	
  �mes	
  

during	
  the	
  data	
  collec�on	
  period	
  
  Brainstorming	
  �me	
  to	
  work	
  out	
  any	
  issues	
  



Implemen�ng	
  an	
  Open	
  Inquiry	
  Project	
  
with	
  your	
  Students	
  –	
  an	
  example	
  

  End	
  of	
  the	
  data	
  collec�on	
  period	
  
– Class	
  period	
  to	
  oversee	
  and	
  assist	
  students	
  with	
  
data	
  display	
  

– Coach	
  students	
  in	
  how	
  to	
  iden�fy	
  interes�ng	
  
aspects	
  about	
  their	
  data	
  

– Work	
  with	
  students	
  to	
  create	
  their	
  final	
  reports	
  
and	
  oral	
  presenta�ons	
  

	
  



Implemen�ng	
  an	
  Open	
  Inquiry	
  Project	
  
with	
  your	
  Students	
  –	
  an	
  example	
  

  Why	
  do	
  it?	
  
–  Students	
  gain	
  confidence	
  in	
  their	
  abili�es	
  to	
  “do”	
  
science	
  

–  Students	
  prac�ce	
  their	
  metacogni�ve	
  skills	
  while	
  
reflec�ng	
  on	
  their	
  efforts	
  and	
  understandings	
  

–  Epistemological	
  perspec�ve	
  –	
  students	
  think	
  more	
  
cri�cally	
  about	
  how	
  we	
  come	
  to	
  know	
  what	
  we	
  know	
  

–  Teacher	
  perspec�ve	
  –	
  you	
  are	
  teaching	
  your	
  studetns	
  
how	
  to	
  “do	
  science”	
  and	
  not	
  simply	
  “do	
  school”;	
  learn	
  
new	
  techniques	
  related	
  to	
  research	
  



Implemen�ng	
  an	
  Open	
  Inquiry	
  Project	
  
with	
  your	
  Students	
  –	
  an	
  example	
  

  What	
  to	
  think	
  about…	
  
– Money	
  for	
  supplies	
  –	
  grants,	
  department,	
  
students	
  

– Support	
  from	
  administrators	
  
– Finding	
  a	
  mentor	
  for	
  unfamiliar	
  topics	
  	
  
– Challenge	
  of	
  defining	
  70+	
  different	
  projects	
  
– Dealing	
  with	
  student	
  issues	
  –	
  vaca�ons,	
  illnesses,	
  
supplies,	
  web	
  data,	
  data	
  tools,	
  etc	
  



Ques�ons?	
  

h�p://www.polartrec.com	
  



Teachers: Join PolarTREC! 

www.polartrec.com/about/join 
 
Every teacher can participate in different ways: 
  Following Expeditions 
  Participate in PolarConnect Events 
  Join the Polar Education Email List 
  Take Online Professional Development Courses 
  Become a PolarTREC Teacher! 

 
 
 



Upcoming Events 

Watch for and register for upcoming  
events at www.polartrec.com! 

 
 



Thank You! 

An archive of the event will be available shortly. 
http://www.polartrec.com/polar-connect/archive  


