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Multimodal	and	Spatial	Perception	and	Action	I		(8:30	–	10:10,	Psych	125)	
	
Title:		The	Impact	of	signal	quality	in	audiovisual	speech	integration		
Presenter:	Hannah	Shatzer	(Ohio	State	University),	Additional	Authors:	Mark	Pitt	
(Ohio	State	University),	Antoine	Shahin	(Center	for	Mind	and	Brain,	University	of	
California--Davis)	
	
Abstract:	Humans	are	able	to	integrate	auditory	and	visual	speech	signals	
seamlessly	into	a	single	percept,	even	in	challenging	or	degraded	perceptual	
conditions.	Humans	are	even	able	to	tolerate	asynchrony	between	the	onsets	of	
visual	and	acoustic	speech	signals	exceeding	delays	of	250	ms;	however,	the	neural	
mechanisms	underlying	this	tolerance	are	not	yet	understood.	The	Dynamic	
Reweighting	Model	(Bhat	et	al.,	2015)	posits	that	this	asynchrony	tolerance	is	
increased	for	clear	speech	signals	compared	to	degraded	signals	(e.g.	blurred	visual	
speech	or	noisy	auditory	speech)	due	to	enhanced	engagement	of	high-level	
auditory	networks	within	the	brain	that	promote	audiovisual	integration.	The	
current	study	investigated	this	prediction:	Subjects	in	an	EEG	experiment	judged	the	
asynchrony	of	videos	of	naturally	spoken	stimuli	whose	acoustic	and	visual	quality	
were	manipulated.	Behavioral	results	indicated	that	subjects	were	less	tolerant	of	
asynchrony	when	acoustic	and	visual	signals	were	of	poorer	quality.	
Neurophysiological	results	corroborated	behavioral	findings,	with	increased	
asynchrony	tolerance	reflected	by	suppressed	P2	auditory	evoked	potentials	(AEPs)	
in	the	clearer	auditory	and	visual	conditions.	These	results	suggest	that	clearer	
signals	facilitate	audiovisual	integration	by	suppressing	activity	attributed	to	sound	
onsets,	and	shifting	processing	to	high-level	auditory	networks	to	strengthen	cross-
signal	coherence.	
	
Title:		Modeling	sources	of	variation	in	confusion	pattern	with	multilevel	general	
recognition	theory	
Presenter:	Noah	Silbert	(U.	of	Cincinnati),	Additional	Authors:	Lina	Motlagh	Zadeh	
	
Abstract.	General	recognition	theory	(GRT)	provides	a	powerful	framework	for	
modeling	confusion	patterns	and	perceptual	interactions.	However,	GRT	is	most	
often	applied	to	a	single	subject’s	data.	Recently	developed	extensions	of	GRT	enable	
modeling	of	multiple	subjects’	data	simultaneously,	though	these	extensions	
continue	to	suffer	from	well-documented	problems	with	the	individual-subject	
model	(e.g.,	model	saturation,	non-identifiability).	We	describe	a	new	multilevel	GRT	
model	that	avoids	these	problems.	We	use	this	new	GRT	model	to	analyze	noise-
masked	consonant	confusions	for	11	listeners	identifying	the	consonants	‘t’,	‘d’,	‘s’,	
and	‘z’	produced	by	20	talkers.	In	this	novel	GRT	model,	a	group-level	model	
consisting	of	four	bivariate	perceptual	distributions	and	two	decision	bounds	is	
modified	by	(a)	listener-	and	talker-specific	parameters	that	scale	the	locations	of	



the	perceptual	distributions	either	globally	or	separately	for	each	dimension,	and	
(b)	listener-specific	additive	parameters	that	model	response	bias.	Comparison	of	
four	models	implementing	either	global	or	dimension-specific	scaling	for	listeners	
and/or	talkers	allows	us	to	probe	the	dimensionality	of	individual	differences	in	
speech	perception	and	production.	Possible	extensions	of	this	model	that	take	
covariates	into	account	will	be	discussed.	
Liu,	Yanjun,	Potential	linkage	between	two	non-parametric	theories:	Examining	the	
characteristic	properties	of	cognitive	process	with	perceptual	integral	stimuli	
	
Title:		Potential	Linkage	Between	Two	Non-parametric	Theories:	Examining	the	
Characteristic	Properties	of	Cognitive	Process	with	Perceptual	Integral	Stimuli		
Presenter:		Yanjun	Liu	(Indiana	University),	Additional	Authors:	James	T.	Townsend	
(Indiana	University)	
		
Abstract	:	General	recognition	theory	(GRT)	characterizing	possible	information-
processing	dependencies	based	on	response-frequency	measures	and	System	
Factorial	Technology	(SFT)	characterizing	the	fundamental	properties	of	
information	processing	(architecture,	stopping	rule,	capacity,	and	independence)	
based	on	reaction-time	(RT)	measures	are	two	nonparametric	theories.	The	present	
study	applied	both	theories	to	test	if	the	combined	use	of	GRT	and	SFT	would	allow	
for	converging	sources	of	evidence	regarding	inferred	perceptual	representations	
and	processing	characteristics,	using	a	set	of	long-accepted	perceptual	integral	
rectangular	stimuli	and	manipulating	unbiased	vs.	biased	payoff	matrices.	Results	
suggest	observers	(N	=	8)	violated	perceptual	separability	indicated	by	GRT,	and	
parallel	exhaustive	processing	indicated	by	SFT	in	both	the	unbiased	and	biased	
conditions.	These	coherent	characteristic	inferences	of	perceptual	integral	manner	
by	both	theories	suggest	a	strong	potential	in	the	combination	of	GRT	and	SFT,	
allowing	a	more	complete	picture	of	information	processing	to	be	developed,	
including	principled	accounts	of	individual	differences.		
	
Title:	Uncovering	the	temporal	dynamics	of	scene	processing	using	Event-
Related	Potentials		
Presenter:	Assaf	Harel	(Wright	State	University),		
	
Abstract:		Visually	recognizing	scenes	is	a	remarkable	human	ability	essential	for	
survival.	However,	surprisingly	little	is	known	about	the	temporal	dynamics	
underlying	scene	processing.	Here,	we	report	a	series	of	Event-Related	Potential	
(ERP)	studies	of	scene	recognition	aimed	at	establishing	the	earliest	time	signatures	
in	which	high-level	diagnostic	scene	information	is	processed.	To	determine	the	
functional	significance	of	putative	ERP	markers	of	scene	perception,	we	asked:	(1)	
How	generalized	are	scene-related	responses	to	scenes,	by	testing	if	they	will	be	
evoked	in	the	absence	of	detailed	semantic	and	color	information,	and	(2)	whether	
scene-related	ERP	markers	reflect	automatic	processing	of	diagnostic	scene	
information	by	testing	its	modulation	by	task-relevance.	Three	early	sensory-
evoked	ERP	components	were	found	to	carry	information	about	the	global	scene	
properties:	the	amplitude	of	posterior-lateral	P1,	N1,	and	P2	components	varied	as	a	



function	of	the	Naturalness	(manmade/natural)	and	Spatial	Expanse	(open/closed)	
of	the	scene.	These	effects	were	also	observed	in	response	to	grayscale	computer-
generated	scenes,	which	have	no	color	information	and	carry	minimal	semantic	
content.	Lastly,	only	minimal	effects	of	task	relevance	were	found	on	the	ERP	
responses.	Our	findings	suggest	that	global	scene	properties	are	processed	robustly	
and	automatically	within	the	first	250	milliseconds	of	processing.	
	
	
Applied,	Social,	and	Decision	Cognitive	Sciences	I		(8:30	–	10:10,	Psych	131)	
	
Title:		More	guidance	is	better	when	learning	by	inventing	
Presenter:		Phillip	Newman	(U.	of	Louisville),	Additional	Authors:	Marci	DeCaro	
	
Abstract:		Learning-by-inventing	is	an	approach	to	instructional	design	that	allows	
students	to	explore	a	new	concept	via	problem-solving	prior	to	receiving	
instruction.	During	initial	problem-solving,	students	are	tasked	to	invent	a	solution	
to	a	problem	targeting	a	new	concept.	This	approach	serves	as	a	means	for	students	
to	develop	prior	knowledge	with	a	concept,	preparing	them	to	learn	from	
subsequent	instruction.	However,	initial	problem-solving	is	highly	demanding	of	
working	memory	resources,	resulting	in	high	cognitive	load.	The	current	study	
compares	varying	levels	of	guidance	during	initial	problem-solving:	Minimal	
guidance,	partial	guidance,	and	full	guidance.	Participants	either	worked	on	or	
studied	a	problem	with	no	additional	guidance,	partially	worked	solutions	leaving	
room	for	completion,	or	worked	out	solutions	prior	to	explicit	instruction.	
Participants	who	studied	the	worked	out	solutions	performed	significantly	better	on	
posttest	measures	than	those	who	worked	on	a	minimally	guided	problem.	Studying	
worked	out	solutions	led	to	significantly	less	cognitive	load	than	minimal	guidance.	
Completing	partially	worked	out	solutions	did	not	lead	to	higher	posttest	
performance	or	less	cognitive	load	than	minimal	guidance.	These	results	
demonstrate	the	importance	of	considering	cognitive	load	when	designing	
instructional	activities.		
	
Title:		Using	Wizard	of	Oz	Experiments	in	Discourse	Research	
Presenter:	Colin	Widmer	(Miami	University),	Additional	Authors:	Christopher	R.	
Wolfe	
	
Abstract:	Wizard	of	Oz	experiments	offer	researchers	interested	in	studying	human-
computer	interactions	a	promising	research	strategy	that	is	both	practical	and	
capable	of	answering	theoretically	motivated	questions.	In	a	Wizard	of	Oz	
experiment,	a	participant	interacts	with	what	they	believe	to	be	an	entirely	
autonomous	computer	system,	but	the	system	is	actually	controlled	by	the	“wizard,”	
with	the	hope	that	the	system	is	convincing	enough	that	participants	will	“pay	no	
attention	to	the	man	behind	the	curtain,”	as	in	the	classic	film.	In	particular,	the	
Wizard	of	Oz	research	technique	is	useful	for	conducting	experiments	that	examine	
subtle	differences	in	the	dialogue	used	by	a	computer	in	human-computer	
discourse,	and	permits	the	effects	of	computer	dialogue	to	be	assessed	prior	to	



development	of	a	full	autonomous	computer	agent	while	also	offering	a	lower	tech	
option	for	basic	discourse	research	that	provides	the	same	advantages	of	a	
controlled	computer	system.	The	use	of	the	Wizard	of	Oz	technique	for	discourse	
research	will	be	discussed,	as	well	as	the	development	and	implementation	of	a	
web-based	platform	for	deploying	Wizard	of	Oz	experiments.	Data	from	Wizard	of	
Oz	studies	conducted	in	the	format	of	tutorial	dialogues	teaching	about	breast	
cancer	will	also	be	discussed.	
	
Title:	Using	Rasch	modeling	to	improve	a	survey	measure	of	burnout	among	
medical	students		
Presenter:		Yang	Shi	(The	Ohio	State	University),	Additional	Authors:	Cristian	Gugiu;	
David	Way	
	
Abstract:		Burnout	is	a	common	syndrome	among	people	who	are	continuously	
exposed	to	psychosocial	stressors.	To	test	the	prevalence	and	levels	of	burnout,	
Maslash	Burnout	Inventory	(BMI)	was	conducted	among	a	group	of	randomly	
selected	medical	students.	Surprisingly,	few	evaluators	pay	attention	to	the	
psychometric	properties	of	this	survey.	A	Rasch	model	analysis	was	used	to	examine	
the	validity,	reliability,	and	quality	of	each	of	the	three	dimensions	found	to	underlie	
the	survey.	The	results	of	Rasch	measurement	showed	that	this	survey	is	rigorous	
and	reliable.	Most	items	are	positively	correlated	and	hold	good	validity.	All	
categories	performed	well	in	distinguishing	other	categories.	However,	there	are	
gaps	along	the	latent	continuum,	suggesting	that	adding	new	items	are	
recommended	to	increase	the	person	measure	precision.	Additionally,	as	a	strength	
of	Rasch	measurement,	a	differential	item	functioning	(DIF)	will	be	conducted	to	
determine	whether	the	MBI	behave	differently	between	males	and	females.	
	
Title:	Using	embodied	cognition	to	understand	safe	traffic	infrastructure	design	
Presenter:		Ed	Baggs	(U.	of	Cincinnati)	
	
Abstract:	The	embodied	cognition	research	framework	draws	our	attention	to	the	
fact	that	cognitive	tasks	are	distributed	across	brain,	body,	and	environment.	The	
framework	lends	itself	well	to	the	question	of	how	to	design	public	road	spaces	that	
are	usable	and	accessible.	According	to	the	embodied	approach,	we	do	not	
experience	space	in	the	abstract	terms	of	the	Cartesian	coordinate	system,	but	in	
terms	of	dangers	and	opportunities	that	present	themselves	to	us	as	actors.	It	is	this	
that	makes	the	approach	an	appropriate	tool	for	understanding	good	road	design.	
The	road	infrastructure	designs	that	work	most	effectively,	in	terms	of	safety	and	
usability,	are	those	that	take	into	account	the	task	of	the	road	user	from	the	first-
person	perspective.	Two	examples	are	presented	to	outline	the	possibility	of	a	
principled	embodied	approach	to	road	design.	First,	roundabouts.	Unlike	traditional	
four-way	intersections,	roundabouts	do	not	give	rise	to	opportunities	for	the	most	
serious	collision	types:	T-bone	or	head-on	crashes.	The	familiar	vulnerabilities	do	
not	arise.	Second,	cycle	junctions.	When	cyclists	must	cross	roads	carrying	motor	
vehicles,	the	safest	designs	are	those	where	traffic	is	slowed	and	road	users	can	see	



each	other's	approach:	users	must	be	able	to	continuously	perceive	the	action	they	
are	controlling	
	
	
Multimodal	and	Spatial	Perception	and	Action	II	(10:25	–	12:05,	Psych	125)	
	
Title:		Multimodal	perception	of	the	inertia	tensor	for	heaviness	reports	in	
virtual	reality	
Presenter:		Patrick	Nalepka,	University	of	Cincinnati.		Additional	Authors:	Samantha	
Smith,	Chris	Riehm,	Kevin	Shockley	
	
Abstract:		Perceived	heaviness	reports	can	be	understood	via	perception	of	the	
object’s	resistance	to	rotation	along	its	axes	of	rotation	(inertia	tensor).	Changes	in	
perceptual	reports	have	been	linked	to	specific	changes	to	the	object’s	inertia	
tensor.	Further,	the	perception	of	the	inertia	tensor	is	argued	to	be	multimodal,	with	
kinematic	changes	affecting	perceived	heaviness	in	a	lawful	manner.	We	tested	
these	claims	by	asking	participants	to	report	the	heaviness	of	the	same	object	in	
virtual	reality	under	different	rotational	gains	(70%,	100%,	130%	of	actual	
rotational	speed)	along	the	sagittal	plane.	Participants	were	given	handheld	rods	
and	were	able	to	translate	and	rotate	the	objects	in	three-dimensional	space.	We	
asked	participants	to	report	the	weight	of	the	manipulated	object	compared	to	a	
reference	object	held	in	the	left	hand.	Between	trials	the	right	rod	was	replaced	with	
the	same	object	to	give	participants	the	impression	we	were	manipulating	object	
mass.	Subject	reports	were	consistent	to	the	multimodal	conception	of	heaviness	
perception,	with	reduced	(enhanced)	apparent	sagittal	rotation	associated	with	
perception	of	heavier	(lighter)	objects	although	objects	were	always	the	same	mass.	
These	results	extends	the	study	of	multimodal	weight	perception	in	immersive	
virtual	environments	based	on	the	inertia	tensor	model.	
	
Title:	Peripheral	vision	is	sufficient	for	acquiring	structural	spatial	snowledge	
during	virtual	navigation	
Presenter:	Lisa	Douglas	(Wright	State	University),	Additional	Authors:	Herbert	A.	
Colle	
	
Abstract:	Peripheral	vision	is	known	to	be	important	for	orienting	our	bodies	in	
space	and	physically	interacting	with	objects	in	near	physical	space.	It	is	less	clear	
how	visual	input	from	the	peripheral	visual	field	might	be	related	to	learning	about	
configural	spatial	knowledge	of	an	environment,	especially	with	respect	to	lower	
spatial	frequency,	geometric,	components	of	an	environment	such	as	doorways,	
corners,	and	walls.	Participants	experienced	navigation	through	a	four-room	virtual	
environment	populated	with	a	variety	of	realistic	objects.	Round	visual	masks	with	a	
central	fixation	point	eliminated	foveal	vision	and	manipulated	the	amount	of	
peripheral	vision	available	to	participants.	Participants	then	created	a	sketchmap	
from	memory	and	spatial	knowledge	was	measured	by	comparing	angular	error	of	
structural	elements	and	object-object	relations.	Results	showed	that	participants	
who	had	up	to	35˚	visual	angle	occluded	during	navigation	learned	as	much	about	



the	geometric	structure	of	the	environment	as	those	who	had	no	mask	(full	vision).	
However,	a	central	mask	that	extended	out	to	70˚	substantially	impaired	their	
structural	spatial	learning,	although	they	were	still	able	to	identify	the	objects	in	the	
environment.	These	results	suggest	that	regions	of	peripheral	vision	are	important	
for	acquiring	structural	spatial	knowledge	during	navigation	
Smart,	Jay,	Perception	of	non-linear	characteristics	of	posture	
	
Title:		Dynamic	Constraints	on	Cognitive	Activity	
Presenter:		Colin	Annand	(U.	of	Cincinnati)	
	
Abstract:	Constraints	are	aspects	of	physical,	perceptual	or	cognitive	systems	which	
shape	behavior	in	particular	ways.	The	physical	structure	of	a	mouth	creates	
articulatory	constraints	on	speaking,	just	as	language	acquisition	constrains	later	
language	activity.	The	development	of	language	constraints	occurs	on	a	long	
timescale	but	the	effects	of	these	constraints	are	exhibited	on	faster	timescale	
activity	such	as	individual	word	recognition	or	word	articulation.	Short	individual	
cognitive-linguistic	acts	can	be	analyzed	as	a	distribution	to	reveal	the	dynamics	and	
interaction	of	task	demand	and	natural	language	constraints.	As	constraints	are	
manipulated	by	changes	in	stimuli,	there	are	resulting	changes	in	the	distribution.	
Participants	provided	decisions	in	three	word	recognition	experiments	designed	to	
keep	stimulus	and	response	constant	while	simultaneously	manipulating	task	
demands;	a	naming	task,	lexical	decision	task,	and	categorization	task.	Changes	of	
task	had	significant	effects	on	the	response	time	distribution,	despite	identical	
stimuli	across	tasks.	There	are	also	significant	interactions	of	task	demands	with	
embedded	stimuli	constraints.	These	findings	support	the	perspective	of	dynamic	
multiscale	coordinative	activity	within	cognition	and	language	performance.		
	
Learning,	Memory,	and	Categorization	I	(10:25	–	12:05,	Psych	131)	
	
Title:		An	investigation	on	the	relationship	between	supervised	and	unsupervised	
learning	behavior	
Presenter:	Charles	Doan	(Ohio	University).		Additional	Authors:	Ronaldo	Vigo,	Li	
Zhao	
	
Abstract:	There	is	a	long-standing	tradition	in	human	categorization	research	of	
implementing	supervised	and	unsupervised	classification	tasks	to	ascertain	the	
nature	of	learning	and	the	limits	of	categorization	and	conceptual	abilities	of	
observers.	This	is	not	surprising	given	that	the	former	most	often	assesses	what	we	
are	able	to	classify,	whereas	the	latter	typically	addresses	how	we	prefer	to	classify.	
Despite	much	being	learned	with	both	types	of	empirical	procedures,	there	have	
been	relatively	few	attempts	to	connect	the	behavioral	outcomes	under	a	common	
theoretical	or	formal	framework	(Ashby	et	al.,	1999;	Love	&	Medin,	2003;	Colreavy	
&	Lewandowski,	2008;	Pothos	et	al.,	2011).	In	this	spirit,	the	current	work	
represents	one	such	attempt	where	we	posit	a	specific	type	of	empirical	relationship	
between	both	types	of	categorization	tasks.	In	explicitly	making	the	connection,	we	
present	results	from	two	novel	categorization	tasks	and	demonstrate	how	



Generalized	Invariance	Structure	Theory	(GIST;	Vigo,	2013,	2014)	and	Generalized	
Representational	Information	Theory	(GRIT;	Vigo,	2013,	2014)	naturally	account	for	
the	empirical	results.	
	
Title:		What	does	coreference	cost?	Regressing	reading	times	to	coreference-
based	predictors	
Presenter:		Evan	Jaffe	(The	Ohio	State	University),	Additional	Authors:	Corey	Shain,	
William	Schuler	
	
Abstract:	Coreference	resolution	has	often	been	assumed	to	incur	processing	costs	
due	to	some	form	of	memory	retrieval	or	search	through	accessible	antecedents,	
similar	to	the	binding	problem	for	syntactic	dependency	attachment	(Felser,	
Phillips,	and	Wagers	2017).	However,	models	that	allow	for	direct	access	or	content-
addressable	memory	(e.g.	with	separate	focal	attention	memory;	McElree	2001)	
would	not	predict	gradient	distance	effects	as	intervening	material	increases.	
Foraker	and	McElree	(2007)	found	that	discourse-prominent	or	focused	referents	
(due	to	clefting)	did	not	increase	access	speeds	from	pronouns	to	their	antecedents	
for	constructed	stimuli,	but	they	did	find	accuracy	improvements	for	focused	
referents.	The	current	work	operationalizes	one	simple	measure	of	prominence	or	
focus	as	“coreference	cluster	size”,	measured	as	the	sum	of	mention	counts	for	the	
same	referent	in	a	discourse.	A	significant	effect	is	observed	for	this	measure	when	
regressed	to	self-paced	reading	times	of	broad-coverage	naturalistic	stimuli	(Futrell,	
Gibson,	Tily,	Vishnevetsky,	Piantadosi,	&	Fedorenko,	in	prep).	The	regression	largely	
follows	Shain	et	al.	(2016),	using	strong	baseline	predictors	including	word	
frequency	and	length,	sentence	position,	syntactic	and	n-gram	surprisal	metrics	to	
compare	full	and	ablated	linear	mixed	effects	models	with	a	likelihood	ratio	test.	
	
Title:	Using	event	cognition	to	improve	prospective	memory	
Presenter:	Andrea	Kalchik	(University	of	Notre	Dame),	Gabriel	A.	Radvansky	
	
Abstract:		Prospective	memory,	or	memory	for	tasks	to	be	done	in	the	future,	is	
studied	most	often	with	laboratory-based	computer	tasks,	such	as	lexical	decision	
tasks.	Virtual	reality	has	also	been	used,	with	prospective	memory	tasks	being	cued	
when	specific	times	occur	or	entities	are	encountered.	Studies	of	event	cognition	
show	that	retrospective	memory	for	information	about	events	can	be	improved	or	
impaired	depending	on	the	structure	of	those	events.	The	present	study	examined	
the	influence	of	event	structure	on	prospective	memory.	It	took	place	in	a	virtual	
shopping	mall,	with	an	ongoing	task	of	going	from	store	to	store	delivering	
messages.	Participants	(N	=	192)	had	two	prospective	memory	tasks	on	each	trial.	
Instructions	for	those	tasks	came	from	one	or	two	locations,	and	the	tasks	were	to	
be	done	in	one	or	two	locations.	This	resulted	in	four	possible	instruction-target	
configurations:	1-1,	1-2,	2-1,	and	2-2,	respectively.	Performance	was	improved	in	
the	2-1	condition	relative	to	the	other	three	conditions.	This	indicates	that	event	
structure	does	influence	prospective	memory	performance	and	that	it	can	be	used	
to	improve	this	process.	Future	studies	that	go	into	further	depth	will	be	discussed.	
	



Applied,	Social,	and	Decision	Cognitive	Sciences	II		(13:30	–	15:10,	Psych	125)	
	
Title:	Complexity	matching	in	individual	and	distributed	cognition	
Presenter:		Mary	Jean	Amon	(Indiana	University-Bloomington),	Additional	
Authors:	John	G.	Holden	
Abstract:	“Complexity	matching”	refers	to	a	type	of	coordination	among	system	
components	whose	dynamic	fluctuations	across	time	resemble	one	another	via	high	
rates	of	information	exchange.	This	process	occurs	as	task-relevant	components	
regulate	one	another	to	behave	adaptively.	Little	is	known	about	the	boundary	
conditions	under	which	complexity	matching	occurs	within	or	between	individuals.	
Participants	completed	temporal	estimation	tasks	in	solo	(alternating	responses	
between	left	and	right	hands)	or	dyadic	(members	alternating	their	temporal	
estimates)	conditions.	In	Experiment	1	a	fixed	inter-trial	interval	of	700	ms	was	
presented	in	between	the	last	key-press	response	and	next	“ready”	signal.	In	
Experiment	2	the	inter-trial	interval	fluctuated	in	sine	wave	form.	In	Experiment	3	
the	inter-trial	interval	varied	randomly.	With	less	predictable	rates	of	information,	
dyad	members	demonstrated	increased	interdependence	and	complexity	matching	
with	their	partner.	In	contrast,	solo	participants	demonstrated	perturbations	to	
performance	with	less	predictable	inter-trial	intervals.	Findings	suggest	cognitive	
systems	distribute	across	individuals	and	coordinate	to	regular	patterns	within	the	
environment.	Absent	predictable	task	pacing,	dyad	members	increasingly	entrained	
to	their	partner’s	response	structure.	Solo	participants	were	unable	to	leverage	an	
alternative	source	of	task	structure,	leading	to	decreased	coordination	between	
their	responses	during	conditions	of	uncertainty.		
	
Title:	An	Analytic	representation	of	an	ACT-R	model	of	fatigue	
Presenter:		Joe	Houpt	(Wright	State	University),	Additional	Authors:	Christopher	
Fisher,	Glenn	Gunzelmann	
	
Abstract:	Computational	cognitive	architectures	are	a	framework	for	simulating,	
understanding,	and	predicting	human	behavior	in	complex	environments.	While	
they	are	formal	models	of	cognition	that	make	specific,	quantitative	predictions,	
their	formulation	makes	them	less	amenable	to	modern	model	assessment	
techniques	and	prevents	them	from	being	directly	compared	to	analytically	defined	
cognitive	models.	Additionally,	analytic	methods	are	often	more	efficient	than	their	
computational	counterparts,	which	facilitates	real-time	application	of	cognitive	
models	and	reduces	costs	associated	with	model	use.	We	present	an	analytic	
representation	of	a	recently	published	ACT-R	model	of	the	effect	of	fatigue	on	
sustained	attention.	We	will	discuss	alternative,	equivalent,	formulations	of	the	ACT-
R	processing	steps,	one	based	on	enumerating	multisets	and	the	other	using	a	
Markov	chain	representation.	We	will	end	by	discussing	this	work	in	the	context	of	a	
broader	goal	of	leveraging	the	complementary	advantages	of	computation	cognitive	
architectures	and	mathematical	modeling.	
	
	



Title:	 Utilizing	Big	Data	techniques	for	parsing	large	eye	tracking	data	files	in	
intelligence,	surveillance,	and	reconnaissance	(ISR)	research	
Presenter:		Mary	Frame	(Wright	State	Research	Institute),	Additional	Authors:	Rik	
Warren	
	
Abstract:		Eye	tracking	provides	a	rich	source	of	data	in	Intelligence,	Surveillance,	
and	Reconnaissance	(ISR)	research.	Understanding	the	dynamics	of	eye	scanning	
behavior	provides	a	window	into	the	attention	processes	of	analysts	and	how	this	
impacts	their	accuracy	and	performance	over	long	shifts.	Such	data	can	differentiate	
novices	from	experts,	and	assess	the	relative	effectiveness	of	candidate	analyst	
augmentation	aids.	However,	due	to	the	complexity	of	the	required	analysis,	the	
number	of	data	files,	and	the	file	sizes,	much	of	the	collected	and	stored	data	
remains	unanalyzed	or	under-analyzed.	Data	collected	from	a	typical	ISR	eye	
tracking	study	lasting	only	30	minutes	are	typically	stored	in	large	files	that	range	
from	30-100	megabytes	each.	Data	lasting	a	full	8	hour	shift	naturally	can	produce	
massive	files.	This	can	lead	to	thousands	of	potential	comparisons	that	need	to	be	
made	in	a	single	study,	yielding	output	nearly	as	complex	as	the	eye	tracking	input	
data!	Solving	these	problems	requires	the	use	of	big	data	techniques.	We	propose	
technique	for	computing	similarity	ratings	to	compare	eye	tracking	scanpaths	using	
algorithms	that	are	similar	to	those	used	in	DNA	protein	sequence	comparisons.	We	
also	propose	methods	of	batch	processing	using	a	supercomputing	system	to	
compute	similarity	and	parse	output	data.	
	
Title:		Decision-making	processes	for	adapting	to	weather	variability	in	Kenya	
Presenter:	Kurt	Waldman	(Ostrom	Workshop	in	Political	Theory,	Indiana	
University),	Additional	Authors:	Shahzeen	Attari,	Tom	Evans	
	
Abstract:	There	is	a	substantial	literature	documenting	patterns	of	climate	change	in	
sub-Saharan	Africa	where	the	impacts	are	felt	most	by	small	farmers	on	marginal	
land.	Social	scientists	have	studied	farmer	adaptation	to	climate	change	from	
various	disciplines	although	the	role	of	cognition	in	understanding	adaptation	has	
been	minimal.	Research	has	demonstrated	that	farmers’	perceptions	of	climate	
change	impacts	their	decision-making	and	there	are	limits	to	their	ability	to	process	
information	but	we	have	little	understanding	of	why	farmers	make	the	decisions	
they	do.	In	this	presentation,	we	examine	the	types	of	adaptation	activities	farmers	
choose,	their	perceptions	of	which	activities	are	most	effective	in	adapting	to	
weather	events	and	weather	variability,	and	the	reasons	for	choosing	or	not	
choosing	various	activities.	We	find	a	range	of	activities	that	are	relatively	consistent	
inter	annually	yet	few	strategies	are	universally	effective	especially	during	extreme	
weather	events.	Farmer	decision-making	for	choosing	adaptation	activities	
overwhelmingly	reflected	immediate	short-term	needs	whereas	the	reasons	for	not	
choosing	an	activity	reflected	long-term	socioeconomic	barriers	and	management	
strategies.	It	appears	that	farmers	think	of	adaptation	activities	as	risk	mitigation	as	
opposed	to	adaptation	to	longer	term	environmental	change,	which	has	implications	
for	development	policy.		
	



	
Learning,	Memory,	and	Categorization	II		(13:30	–	15:10,	Psych	131)	
	
Title:	Some	new	perspectives	on	the	integral-dimensions	concept	learning	
difficulty	ordering	
Presenter:		Ronaldo	Vigo	(Ohio	University),	Additional	Authors:	Charles	Doan,	
Karina-Mikayla	Doan,	Li	Zhao,	Adam	Carlitz	
	
Abstract:	The	concept	learning	difficulty	ordering	of	the	family	of	category	
structures	involving	four	objects	defined	over	three	binary	dimensions	(i.e.,	the	
32[4]	family)	has	been	studied	extensively	ever	since	it	was	proposed	by	Shepard,	
Hovland,	and	Jenkins	in	1961.	This	ordering	is	known	to	be	robust	when	the	
defining	binary	dimensions	are	separable.	However,	when	the	dimensions	are	
integral	(e.g.,	hue,	brightness,	and	saturation),	a	different	learnability	ordering	
emerges	(Nosofsky	and	Palmeri,	1996)	called	here	the	“alpha	ordering”.	Recent	
attempts	to	replicate	the	latter	have	led	to	the	discovery	of	a	second	integral	
dimensions	ordering	(“beta	ordering”;	Vigo,	Doan,	Zhao,	2017)	that	challenges	the	
few	theories	and	models	(e.g.,	the	GCM,	GISTM,	and	ICM)	that	may	or	may	not	
account	for	the	alpha	ordering	in	the	first	place.	In	view	of	this	theoretical	challenge,	
in	this	talk	we	shall	examine	the	effectiveness	of	these	conceptual	difficulty	models	
in	accounting	for	the	alpha	and	the	beta	ordering.	The	talk	concludes	with	a	general	
discussion	of	further	theoretical	challenges	posed	by	the	examined	findings	
Title:			Feature	selection	and	the	complexity	of	big	and	small	datasets	from	the	
standpoint	of	a	formal	theory	of	concept	learning	
Presenter:		Basawaraj	Basawaraj	(Ohio	University),	Additional	Authors:	Vigo,	R.;	
Basawaraj,	B.;	Xia,	L.;	Sulecki,	N.	
	
Abstract:	With	the	advent	of	the	big	data	and	data	analytics	revolution,	it	has	
become	important	to	establish	effective	universal	methods	and	measures	for	the	
analysis	and	organization	of	the	wide	variety	of	multivariate	datasets	in	existence.	
These	should	include	feature	selection	methods	as	well	as	ways	of	measuring	the	
complexity	of	datasets	based	on	their	number	of	data	points,	number	of	dimensions,	
and	the	nature	of	such	dimensions	(e.g.,	continuous,	n-ary,	hybrid).	In	this	talk,	we	
discuss	a	feature	selection	method	introduced	by	Vigo	&	Basawaraj	(2016)	known	
as	Structural	Manifold	Analysis	(SMA)	which,	in	principle,	selects	the	key	features	of	
any	data	set	and	measures	the	complexity	of	any	data	set.	SMA	was	derived	directly	
from	a	theory	of	human	concept	learning	behavior	known	as	Generalized	Invariance	
Structure	Theory	(GIST;	Vigo,	2013,	2014,	2016).	We	report	on	the	effectiveness	of	
SMA	in	processing	both	big	and	small	datasets	from	the	social	sciences	and	argue	
that	SMA	is	a	natural,	intuitive,	and	effective	way	of	characterizing	dataset	
complexity	for	this	subset	of	the	data	universe.	
	
Title:		An	algorithm	and	program	for	generating	any	family	of	category	
structures	and	their	instances	
Presenter:	Abdalah	El-Barrad	(Ohio	University),	Additional	Authors:	Vigo,	R;	El-
Barrad,	A.;	Morris,	J.;	Sulecki,	N.	



	
Abstract:	Boolean	category	structures	have	been	studied	empirically	by	several	
categorization	researchers	such	as	Shepard	et	al.	(1961),	Nosofsky	(1984,	1985),	
and	more	recently	Feldman	(2000,	2006),	Vigo	(2013,	2014)	and	Kurtz	et	al.	(2015).	
Indeed,	these	structures	play	an	essential	role	in	understanding	the	nature	of	human	
concept	learning	behavior	in	systematic	and	general	terms.	Yet,	many	types	of	key	
structures	generated	by	binary	and	non-binary	valued	dimensions	(e.g.,	ternary,	
quaternary,	and	so	on)	have	not	been	studied.	One	obstacle	preventing	progress	in	
this	area	is	that	researchers	do	not	have	a	convenient	way	of	identifying	and	
sampling	from	the	plethora	of	unknown	family	structures	and	their	instances	to	
construct	rigorous	concept	learning	experiments.	In	this	talk	we	introduce	an	
algorithm	and	user-friendly	program	for,	in	principle,	generating	any	family	of	
category	structures	and	their	instances.	Specifically,	the	program	allows	researchers	
to	sample	from	the	instances	and	structures	of	any	category	structure	family	up	to	
the	computing	resources	available	on	their	computing	system.	
	
Title:		On	the	categorization	of	human	faces	
Presenter:		Colleen	Cowgill	(Ohio	University),	Additional	Authors:	Vigo,	R.;	Cowgill,	
C.;	Zeigler,	D.;	Wimsatt,	J.	
	
Abstract:	Behavioral	studies	on	the	perception	of	human	faces	suggest	that	they	are	
processed	differently	from	other	object	stimuli	(Tanaka	and	Farah,	1993;	McKone	
and	Robbins,	2011).	Furthermore,	neuroscientists	have	found	evidence	in	support	
of	specialized	brain	circuits	that	may	be	exclusively	responsible	for	differences	in	
the	way	humans	perceive	and	categorize	human	faces	(Grill-Spector,	K.,	Knouf,	N.,	&	
Kanwisher,	N,	2004;	Kanwisher	and	Yovel,	2006).	In	light	of	this	evidence,	in	this	
talk	we	propose	using	a	parainformative	empirical	approach	to	the	study	of	human	
face	categorization	and	identification	that	uses	category	structures	defined	over	
three	dimensions	and	four	objects.	Our	preliminary	results	show	that	there	is	a	
unique	concept	learning	difficulty	ordering	for	these	face	category	structures	that	is	
significantly	different	from	two	other	well-known	learning	difficulty	orderings	of	
the	same	structures	in	the	literature.	This	unique	ordering	is	tested	from	the	
standpoint	of	different	degrees	of	facial	abstraction	and	is	accounted	for	by	the	
generalized	invariance	structure	theory	model	(GISTM;	Vigo,	2013,	2014)	without	
free	parameters.	
	
	
Neuroscience:	Models	and	Mechanisms	
	
Title:		Causal	and	coincident	contributions	of	striatal	dopamine	to	cognitive	
flexibility	
Presenter:	Anna	Radke	(Miami	University),	Additional	Authors:	Adrina	Kocharian,	
Dan	P.	Covey,	David	M.	Lovinger,	Joseph	F.	Cheer,	Yolanda	Mateo,	and	Andrew	
Holmes		
	



Abstract:	Background:	Midbrain	dopamine	(DA)	neurons	are	linked	to	the	signaling	
and	utilization	of	unexpected	rewards	(prediction	errors)	to	guide	choices	on	the	
basis	of	their	current,	rather	than	historical,	outcomes.	However,	it	remains	
important	to	corroborate	this	model	across	diverse	behavioral	settings	and	test	the	
causal	contribution	of	the	DA	ventral	tegmental	area	(VTA)	to	nucleus	accumbens	
(NAc)	circuit	for	acquiring	and	adapting	learned	behaviors.	Methods:	Using	in	vivo	
fast-scan	cyclic	voltammetry	(FSCV),	DA	transients	were	monitored	in	the	mouse	
NAc	core	(NAcc)	and	dorsolateral	striatum	(DLS)	during	performance	of	a	rewarded	
choice-discrimination	and	reversal	touchscreen	task.	Next,	this	pathway	was	
selectively	photosilenced	or	photostimulated	during	early	reversal.	Results:	DA	
transients	in	the	NAcc	were	elevated	following	unexpectedly-rewarded	choices	
during	early	reversal.	DA	transients	in	the	DLS,	by	contrast,	were	higher	after	well-
trained,	rewarded	choices.	Photosilencing	DA	VTA	fibers	in	the	NAcc	during	early	
reversal	increased	perseverative	choices	at	the	previously	rewarded	stimulus,	
whereas	photostimulating	these	fibers	did	not	alter	performance.	Conclusions:	
These	data	provide	further	evidence	of	preferential	recruitment	of	DA	input	to	the	
NAcc	when	expected	stimulus-reward	contingencies	are	violated,	and	support	a	
causal	role	for	the	VTA-NAc	DAergic	circuit	in	updating	expectations	to	efficiently	
adapt	choice.		
	
	
Title:		Systematic	evaluation	of	computational	models	of	neuromodulation	
Presenter:		Jason	Yoder	(Indiana	University)	
Abstract:		Artificial	neural	networks	(ANNs)	are	a	computational	abstraction	of	
biological	neural	networks.	Many	advances	have	been	made	in	developing	these	
abstractions	and	their	usefulness	continues	to	flourish	in	a	variety	of	domains	today.	
Biologically	plausible	extensions	to	the	early	models	have	included	hidden	nodes,	
recurrent	connections	and	plastic	synaptic	weights,	each	of	which	have	increased	
their	abilities	to	perform	certain	tasks.	Neuromodulation	is	another	component	of	
biological	neural	networks	that	has	been	shown	to	increase	optimal	performance,	
robustness,	and	evolvability	on	certain	computational	tasks.	In	this	talk	I	propose	an	
ontology	of	tasks	for	ANNs	and	focus	on	the	relationship	between	the	inputs	to	and	
outputs	from	an	ANN	and	how	they	relate	to	measures	of	performance.	I	focus	this	
ontology	on	biological	plausibility	with	attention	to	bodies	and	environments.	I	
suggest	that	neuromodulation	is	especially	well-suited	to	dynamic	tasks	because	of	
the	short-term	and	long-term	plasticity	that	it	can	afford.	I	report	on	results	of	
systematic	evaluation	of	neuromodulation	on	some	of	these	tasks	making	use	of	a	
novel	neuromodulatory	extension	of	NeuroEvolution	of	Augmenting	Topologies	
(Stanley,	2002)	which	includes	modulatory	neurons	producing	topological	and	
spatial	variants	of	neuromodulation	each	which	can	modulate	neural	activations	or	
synaptic	plasticity.	
	
	
Title:		How	simple	coupled	neuron	models	lead	to	simple	models	of	MAX	selection	
and	Winner-Take-All	competition	for	perception	
Presenter:		Vincent	Billock	(College	of	Optometry,	Ohio	State	University)	



	
Abstract:	When	neurons	or	perceptual	mechanisms	disagree	there	are	many	
potential	outcomes,	two	of	which	are	maximum	selection	(MAX)	and	Winner-Take-
All	(WTA)	competition,	here	derived	from	modifications	of	a	coupled	spiking	neuron	
model,	originally	inspired	by	synchronized	binding	theory	(Billock	&	Tsou,	JCNS,	
2014).	If	excitatory	synaptic	coupling	strength	is	high	enough,	the	neurons	
synchronize	their	spikes	at	a	rate	higher	than	either	neuron	when	driven	alone.	If	
the	neurons	are	given	a	slow	potassium	membrane	leak,	to	simulate	spike	rate	
adaptation,	they	synchronize	at	the	spike	rate	of	the	more	stimulated	unit,	a	form	of	
MAX	selection.	Inhibitory-coupled	neurons	display	different	behavior.	For	slow	
synapses	and	strong	coupling	they	produce	Winner-Take-All	behavior,	and	will	
show	slow	hysteretic	switching	(like	in	some	perceptual	systems)	if	conditions	
change	to	favor	the	loser.	A	similar	model,	with	fast	synapses,	produces	quasi-WTA	
behavior;	instead	of	the	loser	being	utterly	suppressed,	it	generates	a	weak	
oscillatory	membrane	potential	that	is	synchronized/slaved	to	the	winning	
response.	This	system	will	have	faster	switching	behaviors	and	less	hysteresis.	The	
two	different	WTA	systems	may	each	have	applications	to	modeling	perceptual	
systems:	here	I	demonstrate	a	cortical	color	opponency	model	based	on	WTA	
competition	between	wavelength-selective	neurons.	
	
	
	


