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Science	 education	must	change	to	include	more	process	 and	less	content



Testing	can	frequently	make	laboratory	work	appear	to	be	in	conflict	with	the	
need	to	cover	a	large	amount	of	content	



Why	do	laboratories	 fail	so	often?

• Small	sample	sizes	and	high	variance	make	the	data	difficult	to	interpret
• Teachers	may	lack	adequate	background	and	training	in	the	field
• Insufficient	time	is	available	to	see	results.

ID	(initials	#) Plant	# #	sepals #	carpels #	honey	
leaves

Length	of	
longest	 sepal	

(mm)

Width	of	
sepal	 	(mm)

#	sepals	with	
green	

coloration

KB1 3 6 9 25 33 23 5
KB2 3 5 8 17 30 25 0
LC1 3 7 9 19 23 19 0
LC2 4 5 8 17 27 26 0
SC1 4 5 7 0 36 30 5
SC2 4 5 7 13 41 37 5
BC1 2 5 13 21 28 23 4
BC2 2 6 17 18 36 31 4
WD1 1 8 10 26 31 25 1
WD2 1 7 12 11 36 28 4
EG1 4 5 10 18 30 28 0
EG2 4 5 3 19 32 29 1
OG1 1 5 6 15 25 22 0
OG2 1 5 7 18 24 23 0
RK1 1 5 6 17 23 20 0



Making	things	still	more	difficult:	 established	educational	 goals	
include	 a	quantitative,	 inquiry	 based	approach



Quantitative	Literacy



Student	Engagement	
• Meaningful	Work
• Active	Inquiry
• Hands-on	and	Participatory
• Access	to	experts





Inclusion	of	math	and	computer	science	skill	instruction	into	the	project



An	(over)abundance	 of	opportunities



The	challenges	– why	isn’t	everyone	doing	this?



Recognition	of	the	need	 to	incorporate	learning	goals	into	Citizen	Science	Projects

•	Identify	the	fundamental	research	questions	being	addressed,	phrased	in	
terms	that	make	the	science	that	underlies	them	clear
•	Identify	classes	and	age	groups	best	served	by	the	project
•	Link	the	quantitative	skills	required	for	the	analysis	with	the	content	
presented	and	provide	background	in	these	analytical	techniques
•	Identify	the	content-standards	met	by	the	prepared	material
•	Include	still	more	resources	that	will	provide	adequate	background	and	
instruction	for	easy	integration.



Effectiveness	 of	the	approach	has	yet	to	fully	demonstrated



Benefits	to	those	setting	up	the	projects

• Training	costs	are	shared	with	
the	teachers	who	frequently	
have	experience	training	data	
collectors
• Data	submitted	will	likely	get	a	
good	first	review
• Many	students	will	be	motivated	
(albeit	for	varying	reasons)



Challenges	 and	Opportunities




