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Background	

Descrip(on	of	exhibit	
•  Wired	Pier	data	explorer	is	a	

prototype	designed	to	allow	
visitors	to	explore	data	collected	
from	sensors	on	the	
Exploratorium	campus.	

•  This	prototype	had	an	orienta2on	
screen	and	two	data	story	tabs,	
displayed	on	a	mul2touch	screen.		

•  Each	tab	included	an	interac2ve	
graph,	as	well	as	some	text	and	
images.	Some	tabs	had	mul2ple	
sub-menus.	

•  See	the	following	slides	for	
details.		

Purpose	
This	study	sought	to	determine:	
•  What	sense	do	visitors	make	of	

the	representa2on?			
•  How	do	visitors	use	the	graph’s	

interac2ve	elements?	
•  What	do	visitors	think	the	exhibit	

shows	overall?	
•  What	ques2ons	do	visitors	have	

about	the	data?	
•  What	do	visitors	find	interes2ng	

about	the	data?	
•  Where	do	visitors	think	the	data	

comes	from?	



Orienta(on	screen	
	
All	visitors	saw	this	
screen	at	the	start	of	
their	experience.		

Tides	Data	Story	
	
All	visitors	saw	this	
screen	following	the	
orienta2on	screen.	



Tides	and	Salinity	data	story,	
aligned	data	
Seen	by	9	visitors	
	
We	later	tried	this	graph,	to	
see	whether	pre-aligned	data	
would	help	visitors	see	
connec2ons	more	easily.	

Tides	and	Salinity	data	story,	
unaligned	data	
Seen	by	8	visitors	
	
We	first	tried	this	graph	to	
get	a	sense	of	whether	
visitors	would	see	
connec2ons	between	the	two	
graphs.	



Tides	and	Salinity	data	story,	
aligned	data	
	
Another	sub-menu	for	this	data	
story	

Tides	and	Salinity	data	story,	
unaligned	data	
	
A	sub-menu	for	this	data	
story	



Methods	
We	interviewed	17	people:	
	

	
	

How	did	we	interview?	
•  Cued	interviews	with	

randomly	selected	visitors	8	
or	older*	

	
When?	
•  Tuesday	August	4	and	

Wednesday	August	5,	2015	

	
*If	under	18,	we	got	permission	from	an	
adult	
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COULD	VISITORS	INTERPRET	THE	
GRAPH?	



Most	visitors	interpreted	the	graphs	
correctly		

•  Almost	all	visitors	
(16/17;	94%)	knew	that	
the	graphs	were	about	
2des	and	salinity.	

“High	and	low	2de	and	
water	depth	depends	
on	the	2me	of	day.”	

“Tide	levels”	

“Tides	and	how	
much	salt	is	in	
the	water.	“	

“How	there	was	a	
higher	percentage	
of	salt	when	the	

water	was	deeper.”	

“Depth	compared	
to	salinity.	”	

“Tides	for	the	
year”	



What	helped	visitors	interpret	the	
graphs?	

•  Looking	at	the	graph	
(7/17)	

•  Labeled	axis	(7/17)	

•  Label	text	and	images	
(3/17)	

•  Zooming	in	and	out	
(2/17)	

“They	look	similar	on	the	
graph.”	

	
“The	two	graphs	matched.	The	
one	in	the	earlier	slide	had	the	
same	blue	graph	tracing	the	
2des,	the	next	graph	added	

salinity	of	the	water.	“		
	
	

“It	was	quite	clear	from	the	
2me	scale	on	the	horizontal	

axis.”	
	

“The	two	graphs	were	labeled.”	
	
	
	
	



What	connec2ons	or	paherns	did	
visitors	see	in	the	data?	

•  Most	visitors	(13/17,	
76%)	said	they	saw	a	
connec2on	between	the	
two	graphs.		

•  Of	those	who	did	not	see	
a	connec2on,	3/4	saw	the	
unaligned	graph.		

	
	

“Tide	and	salinity	go	along	the	
same	rate.	”	

	
	



What	helped	visitors	see	paherns??	

•  The	label	text	and	images	
(6/17)	

•  Similar	graphs	(4/17)	

•  Adding	data	sequen2ally	
(4/17)	

“Giving	similar	informa2on	in	terms	
of	water	depth	over	2me.	They	

follow	the	same	pahern.”	

	
	

“The	first	slide	introduced	the	
theme,	and	set	the	stage	for	the	

second	one.	”	
	
	

“Reading	the	text	helped	make	the	
rela2onship	clear.”	

	
“The	ques2ons	drew	out	the	

connec2ons.”	
	



WHAT	CONFUSION	OR	DIFFICULTY	DID	
VISITORS	HAVE	WHEN	INTERPRETING	
THE	GRAPH?	



Vocabulary	of	graph	labels	
•  Water	Depth	vs	Tide	Height	

–  Visitors	used	a	variety	of	terms	to	
talk	about	(de	height.	A	few	
(3/17)	found	the	combined	use	of	
“water	depth”	(on	the	graph)	and	
“2de	height”	(on	the	label	text)	to	
be	confusing.	

•  Salinity	
–  A	few	visitors	(2/17),	both	

children,	did	not	know	the	term	
“salinity”	

•  Y-Axis	
–  A	few	visitors	(2/17)	did	not	know	

which	axis	was	the	“y-axis.”	One	
visitor	used	the	term	“horizontal	
axis,”	another	used	“lek	axis.”			



Legibility	and	size	of	text	
•  A	few	visitors	(4/17)	tried	to	

pinch-zoom	in	on	the	map,	
because	the	map	labels	and	
“clock”	were	too	small	to	
read.		
–  3	of	these	visitors	were	
50	or	older.	

•  One	visitor	found	the	date	
and	(me	labels	small,	run-
together,	and	hard	to	read.	



Other	possible	graph	changes	

•  Two	visitors	wanted	annota(ons	directly	on	the	
graph	

•  One	visitor	wanted	horizontal	grid	lines	to	make	it	
easier	to	align	the	water	depth	with	the	ver2cal	axis	

•  One	visitor	moved	the	water	depth	graph	to	
nega(ve	and	found	that	to	be	confusing.		



What	can	we	learn	for	future	graph	
(re)design?	

•  Overlaying	graphs	seems	effec2ve	
–  Graph	format	should	stay	

consistent	across	variables,	to	
make	comparisons	easy	

•  The	axes	should	be	labeled	clearly	and	
prominently	

•  Ques(ons	on	the	label	(or	other	text)	
can	help	visitors	iden2fy	which	paherns	
to	look	for	

•  Sequencing	the	informa(on,	star2ng	
with	less-complex	views,	may	orient	
visitors.		

•  Use	clear	and	consistent	language	for	
data	variables		

•  Text	needs	to	be	large	enough	to	read,	
even	for	visitors	who	are	older	or	have	
low	vision	



HOW	DID	VISITORS	USE	THE	
INTERACTIVE	ELEMENTS?	



Selec2ng	a	field	

 
“You press the water 

depth button and 
nothing happens. ”  

 

•  All	visitors	selected	a	field	without	
assistance.	

•  For	the	Water	Depth	graph,	however,	a	few	
visitors	(4/17,	24%)	felt	that	selec2ng	by	
touching	the	yellow	buhon	didn’t	do	
anything.			



Moving	the	graph	

“I didn't realize you 
could separate the 
graphs [manipulate 

tide and salinity lines 
individually] until you 

pointed it out.” 

•  11	visitors	(64%)	needed	help	or	
were	confused	about	moving	the	
graph	up	and	down.	

		

“I'm	confused	about	
what	to	move.	Do	I	try	
to	move	the	buhon?	” 



Pinch	Zooming	

“It's interesting to zoom out and 
see the more complex patterns.” 
 
“Now I'm zooming out to find out 
where the salinity spike is- I want 
to see how high it goes up.” 
 
“It	[label	text]	men2oned	zooming.	So	
I'll	do	that.” 

•  Some	visitors	(9/17,	53%)	used	and	
even	enjoyed	zooming.		

•  The	label	text	seemed	to	help	
prompt	them	to	zoom.	

•  2	visitors	(12%)	had	difficulty	using	
pinch	zoom.	

•  2	others	(12%)	had	trouble	
interpre2ng	the	zoomed-out	data.	

•  Smoothing	the	zoomed	out	data	
might	help		



“I	wanted	to	go	back	one	step	because	I	think	I	
changed	something.” 

The	reset	buhon	

		
“I	want	a	'home'	buhon	though,	that	will	take	me	
to	today's	data.” 
 
“It	would	be	nice	to	have	an	anima2on	that	would	
bring	the	salinity	and	(de	graphs	together	
automa(cally	aker	a	minute	rather	than	moving	
them	up	and	down	for	oneself.	” 
 
“it	might	be	nice	to	have	an	answer	buZon	that	
you	could	press” 
 
 

•  A	few	visitors	(4/17,	
24%)	expected	the	
reset	buhon	to	take	
them	back	to	the	
original	view	of	the	
graph	(rather	than	the	
2tle	page).		

•  A	few	suggested	a	
buhon	to	perform	
other	func2ons	



What	might	be	improved	about	the	
user	interface?	

•  Consider	removing	the	yellow	“field	
selec2on”	buhon	if	there	is	only	one	
field	available.	

•  Use	label	text	to	hint	at	interac2ve	
possibili2es	

–  Something	similar	to	the	zoom	
instruc2ons	might	work	to	help	visitors	
move	the	graphs	

–  Maybe	each	story	could	have	an	
interac2ve	ac2vity	for	each	possibility	
(eg	a	select,	move,	and	zoom	
sugges2on	each	2me)	

	
•  Consider	adding/repurposing	“reset”	

buhon	to	show	different	views	of	the	
graph:	

–  Undo/Original	view	
–  Today’s	data	
–  Aligned	view	
–  Annota2ons?	



WHAT	QUESTIONS	DID	VISITORS	HAVE	
ABOUT	THE	DATA?	WHAT	ELSE	DID	
THEY	WANT	TO	SEE?	



Visitors	wanted	to	know	more	about:	

•  Drought	
•  Current	data:	What’s	
happening	now?	

•  Impact	on	people	and	
animals	

•  Comparing	to	other	
loca2ons	

•  Other	variables	like	
temperature	and	
rainfall	

“How	do	
changing	salinity	
and	2de	levels	
affect	animals?”	

“How	does	
salinity	change	
according	to		the	

loca(on?”	

“I	liked	the	
informa2on	in	the	
third	tab	about	
change	in	salinity	
with	rainfall.”	

“I'm	interested	in	
the	rela2onship	
between	fish	and	

2des.	”	

“What	is	the	
drought's	impact	
on	salinity?”	

“I	want	to	see	
2015”	



WHAT	DID	VISITORS	FIND	
INTERESTING	ABOUT	THE	DATA?	



Visitors	were	interested	when:	

•  They	were	surprised	by	
something	they	learned	
(8/17)	

•  The	content	felt	
relevant	to	the	real	
world	(4/17)	

	

“I	hadn't	thought	
about	runoff-	

about	rainwater	
and	creeks	

flowing	in	and	
affec2ng	
salinity.”	

“On	occasion	
when	its	raining	
I've	heard	on	the	
weather	forecast	

that	they've	
talked	about	
salinity.”		

“I	did	not	realize	
that	sal2er	water	
is	during	higher	
2des.	I	know	
about	2des	in	
general,	but	I	

didn't	realize	the	
connec2on.	”	

“Water	is	a	
per2nent	issue-	
especially	here	in	

California.”	



WHERE	DID	VISITORS	THINK	THE	
DATA	COMES	FROM?	



0	 2	 4	 6	 8	

Sensors	
Pier15/17	
The	Bay	

Scien2sts	

Where	did	visitors	think	
the	data	came	from?	

0	 2	 4	 6	 8	

Label	text	
Photos	

Look	outside	

What	helped	them?	

Some	visitors	(11/17;	65%)	had	an	idea	about	where	the	data	came	from	
A	few	(3/17;	18%)	men2oned	both	sensors	AND	the	pier	pilings	



What	can	we	learn	for	future	sensor	
placement	and	cues?	

Visitors	may	need	a	lot	of	cues	to	
help	them	know	where	and	how	
data	are	being	collected.		
The	current	text	and	photos	
helped	some	visitors,	but	we	
might	add:		
•  A	map	of	sensor	loca2ons	
•  Addi2onal	context	

–  A	tab	just	about	data	collec2on	
–  More	photos/video	
–  Say	“Exploratorium”	instead	of	

“Pier	15/17”	
•  A	viewfinder	or	another	way	

to	cue	visitors	to	look	outside,	
and	where	to	look	

“I	wonder,	is	
there	a	person	
checking	on	this	
informa2on?	Or	
is	a	machine	

transmiung	it?	
It'd	be	nice	to	see	
a	photo	of	that.	”	

“I	would	like	a	
map	of	the	

sensors	used	for	
collec2ng	the	

data.”	

“I	tried	to	look	
out	and	see	

where	the	2de	
was	today	to	
confirm	it	with	
the	data	…I'm	

trying	to	look	for	
the	pilings	and	I	

don't	see	
them...”	

“It	would	be	nice	
to	have	video	
footage	[of	the	

sensors]”	



Summary	of	recommenda2ons	
•  Graph	

–  Use	consistent	format	when	overlaying	
–  Label	axes	
–  Use	ques2ons	to	help	visitors	iden2fy	

which	paherns	to	look	for	
–  Sequence	informa2on	from	less	to	

more	complex	
–  Use	simple,	consistent	language	
–  Make	text	big	enough	to	read	

•  Interac2on	
–  Consider	redesigning	yellow	field	

selec2on	buhon	
–  Use	label	instruc2ons	to	help	visitors	

learn	to	move	graph	
–  Consider	changing	effect	of	“reset”	

buhon,	adding	addi2onal	buhons	
–  Consider	using	the	pre-aligned	version	if	

these	other	op2ons	don’t	work	to	help	
visitors	find	paherns	

•  Adding	content	
–  Current/Today’s	data	
–  Other	loca2ons	
–  Other	variables	(temp,	rainfall)	
–  Impact	on	people	and	animals	
–  Surprising,	relevant	informa2on	

•  Sensors	
–  Add	addi2onal	cues	to	help	visitors	

•  Map	of	sensors	
•  Photos/context	
•  Viewfinder	pointed	at	sensor	



Next	Steps	

•  Create	more	data	stories	using	these	findings	
–  Drought	
–  CO2	

•  Revise	the	2de/salinity	story	using	these	findings	
•  Test	whether	the	data	explorer	plaworm	works	for	
many	kinds	of	data	

•  Create	a	tool	to	allow	for	crea2ng	addi2onal	stories	
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