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Nurturing	the	next	generation	of	neuroscientists



Real	data	is	key!







Ventricular system Basal ganglia

Hippocampus

Neuroanatomy	is	difficult	to	learn	from	flat	images



Borrowing	tools	from	astronomy	education



Immersive	display	helps	make	complex	data	understandable

Sloan	Digital	Sky	Survey:	Immersive	visualization	of	Digital	Universe	(AMNH)	using	
Uniview



Immersive	displays	enhance	learningL. Tarita-Nistor et al. / Linear vection as a function of stimulus eccentricity, visual angle, and fixation 271

Fig. 5. Mean vection strength (± 1 SE).

tion of stimulus size and fixation. Consistent with pre-
vious research, the three measurements revealed that
vection increases with increasing stimulus size in all
conditions [8,10,12].
We found no difference in vection between central

large (i.e., full field) and peripheral large stimuli (full-
field minus a 30 deg central area). The absence of
the central 30 deg in the full field stimulus does not
affect vection latency, total time or strength. It seems
that when an observer is exposed to a large moving
visual field, central vision makes little contribution to
the perception of self-motion. It may be that the main
contribution to the perception of motion is made by
peripheral vision, which is usually responsible for spa-
tial orientation and locomotion, rather than central vi-
sion, which is more useful for object recognition and
identification [1].
Yet, when an observer is exposed to smaller visual

fields, central and peripheral stimuli of similar size are
equally effective in inducing vection, but only if a fixa-
tion cross is provided. These results contradict Brandt
et al.’s [3] finding that peripheral stimuli are more ef-
fective than central stimuli of equal size even when a
fixation point is shown, and agree with Post’s [12] and
Nakamura and Shimojo’s [10] results. However, when
observers view small stimuli without fixation, periph-
eral stimuli have a stronger effect than central stimuli,
provided their areas are equal. This is particularly ev-
ident in the 20 deg condition where all three vection
measurements yielded the same result. In the 30 deg
condition only vection strength, the measurement con-
sidered the most subjective, does not show a differ-
ence between the central and peripheral stimulus; total
vection time and vection latency do. The lack of sta-

tistical power might have prevented us from finding a
significant difference in this condition.
Amore complex statistical analysis revealed that fix-

ation does not influence, in any way, the vection in-
duced by peripheral stimuli. Fixation does not make
the three measurements of vection neither stronger nor
weaker; it only affects the vection induced by cen-
tral stimuli. Overall, central stimuli with fixation are
stronger than central stimuli without fixation and this
result is consistent across all measurements of vection.
The finding that central stimuli with fixation induce

more vection than central stimuli without fixation is
not all that surprising. It has been shown previously
that circular vection is stronger when it is induced by
large visual fields with a fixation point than without a
fixation point [2,4,5]. This phenomenon is analogous
to the Aubert-Fleischl paradox, according to which “a
stimulus is estimated as faster (by a factor of about
1.5) when the stimulus is perceived with fixed gaze as
compared towhen followed by the eyes” [4,p. 845]. De
Graaf et al., showed that the Aubert-Fleischl paradox
holds for circular vection as well, with a somewhat
lower factor between 1.1 and 1.4. Our data match
these findings; we obtained factors of 1.43 for vection
latency, 1.48 for total vection time, and 1.35 for vection
strength.
Two explanations of the superiority of vection in-

duced by stimuli with fixation are available. First,
fixation on a target suppresses optokinetic nystagmus
(OKN), causing the stimuli to sweep across the retina.
It seems that “afferent recordings of visualmotion (reti-
nal slip signals) benefit from a larger gain than effer-
ent ones (eye movement efference copy)” [2, p. 557].
This is the classical explanation of the Aubert-Fleischl
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Map-based	spatial	learning

The	Legend	of	Zelda,	circa	1987 Paxinos	&	Franklin	Stereotaxic	Atlas



Route-based	spatial	learning



California Academy of Sciences
Denver Museum of Nature and Science
Beijing Planetarium
Société des Arts Technologiques (Montréal)
Hradec Kralove (Czech Republic)

Inspiria Science Center (Norway)
Bell Museum of Natural History (MN)
World Science Festival (NYU Skirball)
University of Michigan Museum of Natural History
MacMillan Space Center (Vancouver)

Planetario del Parque de las Ciencias (Spain)
Lower Eastside Girls Club
Bronx High School of Science
Otago Museum (NZ)
Cradle of Aviation JetBlue Planetarium

Neurodome:	Learning	through	exploring



Scales: macro, meso, micro



Lion King scale





Telescope	vs.	Microscope:

2D	vs 3D



To	see	anything	meaningful	you	need	to	“throw	away”	data

Full	CT	dataset Two	intensity	windows	(bone,	skin)









Large	format:	Practical	challenges



Alternative	immersive	format:	Head	mounted	display	(HMD)



VR	in	classroom	settings:	
YouTube360	live	stream	+	Uniview

Survey	responses	(42	participants):

~60%	of	students	 had	not	personally	experienced	 VR

100%	of	students	wanted	VR	incorporated	into	medical	neuroanatomy	
somehow

~20%	of	participants	 experienced	 some	transient	discomfort	during	an	
uninterrupted	 45	minutes	of	viewing

Neuroanatomy	course	at	NYMC
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