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Introductory	
  Astrophysics	
  

•  ASTR120	
  &	
  ASTR121	
  (with	
  lab).	
  

–  Two-­‐semester	
  sequence	
  for	
  science	
  majors.	
  

•  Students	
  taking	
  the	
  lab	
  should:	
  

1.  Experience	
  astronomy	
  through	
  practical	
  exercises.	
  

2.  Develop	
  skills	
  needed	
  for	
  professional	
  astronomy,	
  

e.g.,	
  collaboration,	
  data	
  analysis,	
  critical	
  thinking.	
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Transforming	
  the	
  Lab	
  

1.	
  	
  Focus	
  on	
  fundamental	
  topics	
  (6	
  labs,	
  not	
  10).	
  

2.	
  	
  Think	
  about	
  the	
  approach	
  (freedom	
  to	
  explore).	
  

3.	
  	
  Connect	
  to	
  current	
  research	
  (prelab	
  reading).	
  

4.	
  	
  Write	
  comprehensive	
  reports	
  (formal	
  sections).	
  

5.	
  	
  Collaborate	
  &	
  critique	
  (group	
  work).	
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1.	
  Focus	
  on	
  Fundamental	
  Topics	
  

•  Just	
  six	
  labs:	
  
1.  Intro	
  to	
  MATLAB.	
  

2.  Stellar	
  Parallax.	
  

3.  Blackbody	
  and	
  Stellar	
  Spectra.	
  

4.  Cluster	
  H-­‐R	
  Diagrams.	
  

5.  HI	
  Rotation	
  Curves.	
  

6.  Hubble’s	
  Law.	
  

7/29/15	
   AAPT	
  Summer	
  Meeting	
  2015	
   4	
  

Each	
  lab	
  spans	
  2	
  weeks	
  
(4	
  hours	
  in-­‐lab	
  time).	
  
	
  
1	
  ugrad	
  LA	
  per	
  section	
  
(20	
  students	
  per	
  LA).	
  
	
  
2	
  sections.	
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2.	
  Think	
  About	
  the	
  Approach	
  

“For each pair of images, you will 

determine the plate scale s and the 

apparent separation a of a star 

between the two images.” 
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“What real systems can be 

represented by each of these 

rotation curves?” 

•  Lab	
  manual	
  gives	
  broad	
  

instructions.	
  	
  It’s	
  not	
  a	
  

cookbook.	
  

•  Questions	
  provide	
  

students	
  opportunities	
  

to	
  reflect	
  on	
  their	
  work.	
  



3.	
  Connect	
  to	
  Current	
  Research	
  

•  Required	
  pre-­‐lab	
  
assignment	
  to	
  read	
  a	
  

related	
  “astrobites”	
  

article	
  and	
  answer	
  a	
  

few	
  questions.	
  

–  http://astrobites.org/	
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4.	
  Write	
  Comprehensive	
  Reports	
  

•  We	
  use	
  faded	
  scaffolding:	
  

– Students	
  provided	
  with	
  a	
  template	
  for	
  each	
  lab	
  

report,	
  with	
  some	
  (mostly)	
  filled-­‐out	
  sections.	
  

– Each	
  new	
  lab	
  has	
  fewer	
  pre-­‐filled	
  report	
  sections.	
  

– The	
  last	
  lab	
  report	
  has	
  no	
  pre-­‐filled	
  sections	
  at	
  all.	
  

•  Graded	
  using	
  a	
  detailed	
  rubric.	
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5.	
  Collaborate	
  &	
  Critique	
  

•  Students	
  work	
  in	
  pairs.	
  

•  Whole	
  class	
  encouraged	
  to	
  cooperate.	
  

•  At	
  the	
  start	
  of	
  the	
  second	
  week	
  of	
  each	
  lab,	
  

pairs	
  exchange	
  draft	
  lab	
  reports	
  for	
  comment.	
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Mean importance for earning a good grade

Unimportant                                                 Very Important 

Evaluating	
  Our	
  Success	
  

•  Modified	
  E-­‐CLASS	
  survey	
  

(Zwickl+13)	
  shows	
  students’	
  

expectations	
  of	
  what	
  is	
  

important	
  to	
  experts	
  are	
  

aligned	
  with	
  assessments.	
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Group	
  Work	
  

15. “Working in a group is an important 
part of doing astronomy experiments.” 

More	
  expert-­‐
like	
  response.	
  

Important	
  for	
  
good	
  grade.	
  



Summary	
  

•  We	
  have	
  transformed	
  the	
  UMD	
  ASTR121	
  lab	
  to	
  make	
  it	
  more	
  

collaborative	
  and	
  relevant	
  for	
  students.	
  

•  Student	
  views	
  on	
  astronomy	
  labs	
  became	
  more	
  expert-­‐like.	
  

•  Will	
  continue	
  to	
  refine	
  the	
  improvements	
  this	
  year	
  (spring	
  2016).	
  

•  Materials	
  available	
  online	
  (plus	
  teaching	
  manual):	
  ter.ps/9jm 

•  We	
  thank	
  the	
  UMD	
  TLTC	
  Elevate	
  program	
  for	
  support.	
  

•  Related	
  poster:	
  PST2A07	
  (yesterday,	
  sorry!).	
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Extra	
  Slides	
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Excerpt	
  from	
  Lab	
  4	
  
(Cluster	
  H-­‐R	
  Diagrams)	
  



7/29/15	
   AAPT	
  Summer	
  Meeting	
  2015	
   14	
  

Excerpt	
  from	
  Lab	
  5	
  
(HI	
  Rotation	
  Curves)	
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Modified	
  E-­‐
CLASS	
  Survey	
  
Results	
  (Part	
  1)	
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Modified	
  E-­‐
CLASS	
  Survey	
  
Results	
  (Part	
  2)	
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Modified	
  E-­‐
CLASS	
  Survey	
  
Question	
  Key	
  



Lab	
  Facility	
  

•  10	
  PCs	
  for	
  40	
  students	
  
in	
  2	
  sections.	
  

•  Students	
  work	
  in	
  pairs.	
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Classroom	
  
Capacity	
  50	
  students.	
   Pretty	
  crowded!	
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