
Engaging	astronomy	students	
online	with	scientific	reasoning	

about	real	data
Jeff	Hyde

Bowdoin	College

PICUP	Virtual	Conference	– June	26,	2020



Why	engage	students	with	real	data?

• Everyone	is	a	natural-born	scientist	but	starting	from	a	different	place:

“I’ve	learned	about	astronomy	before	and	want	to	know	more!”
vs.

“I’m	really	curious	about	space!”	BUT
“I’m	just	not	a	science/math	person.”

• “Doing	science”	vs.	“being	told	science”



Examples:

• Hubble’s	law	/	discover	dark	energy	(main	focus	due	to	time)
See	https://arxiv.org/abs/2002.02439 - to	appear	in	TPT

• Online	“test”	– discover	the	properties	of	a	star
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At	this	point	in	the	course…

• Students	have	learned	some	basics	of	cosmology,	in	particular	have	
seen	that:

- Homogeneous/isotropic	expansion	à Hubble’s	Law,	𝑣 = 𝐻	𝑑
- Value	of	H	à age	of	universe

• Students	have	already	used	Jupyter notebooks	for	a	few	other	
homework	problems.





Students	change	the	value	of	H	
to	approximately	fit	the	data.



H	=	500	km/s/Mpc … implies	the	
universe	is	just	a	few	billion	years	
old.	(Less	than	Earth!)



Whoa!	A	new	data	set	doesn’t	
agree	with	that.	Which	is	right?



This	value	of	H	implies	an	older	
universe… hmm…



And	it’s	consistent	with	H	found	
from	a	different	standard	candle	
(distance	measure).



Dark	Energy!

https://sci.esa.int/web/planck/-/51557-planck-new-cosmic-recipe



A	constant	related	to	the	absolute	
magnitude	of	the	standard	candles	is	
used	to	fit	a	curve	to	the	first	data	set.









Some	Issues	to	Consider

• “I	know	this	is	the	right	number	because	I	looked	it	up	just	to	check.”

• Problems	/	questions	about	running	code.

• Follow-up	after	the	assignment.



Perlmutter et	al.,	https://arxiv.org/abs/astro-ph/9812133
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How	could	I	test	students	on	“doing	science?”

• Given	observed	properties	of	a	star	(parallax	angle,	apparent	
magnitude,	spectrum,	…)

• How	far	away	is	it?	How	big	is	it?	How	hot?	What	is	its	fate?



Thank	you!

• Resources:	
https://drive.google.com/drive/folders/1ZNFMX0IK3nSYpjp_sSAygGd
TgewSP84e?usp=sharing

• Contact	info:	jhyde@bowdoin.edu


