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Behaving in novel ways is essential to the development of the types of complex 

performances described by the term creativity, problem solving, and perseverance. Some 

research suggests that response variability is an operant and a critical component of novel 

behavior. However, other account of novel behavior may be more parsimonious. Topographical 

variability has rarely been examined, nor has operant variability with organisms with baselines 

featuring stereotypic responding. This study examined the effects of a variability-specifying 

contingency on the cumulative novel responses of undergraduate students. Using the PORTL 

apparatus, participants interacted with a ball with a single hand. When the variability-specifying 

contingency was in effect, novel topographies were reinforced. When a reinforce every  

response condition was implemented, the participants did not emit any novel responses. When 

variability-specifying contingencies were in effect, novel responses were rarely followed by 

subsequent novel responses. They were mostly followed by repeated emission of the same 

topography, or by other previously emitted topographies. Novel responding did not persist 

long, although the variability-specifying contingency remained in effect and the potential for 

novel responding was great. The variability-specifying contingency often resulted in stereotypic 

response chains. Each of these findings call into the question the assertion that variability is an 

operant and suggests other possible explanations for the observed novelty.
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INTRODUCTION	

The	rapidly	changing	nature	of	the	world	economy	means	an	equally	rapid	shift	in	the	

types	of	behavioral	repertoires	needed	by	members	of	society.	The	automation	of	the	world’s	

majority	industries	will	likely	spell	the	end	of	jobs	focused	on	endless	repetition.	This	change	

has	been	obvious	in	the	western	world	for	the	past	40	years,	and	the	future	will	only	make	this	

reality	more	glaring.	What	modern	society	and	employers	require	are	individuals	capable	of	

creativity,	critical	thinking,	and	problem	solving	(Pink,	2006).		Understanding	the	behavioral	

processes	underlying	response	variability	is	crucial	to	designing	environments	that	produce	

these	increasingly	necessary	and	desirable	repertoires.			

Popular	lore	holds	that	Thomas	Edison	failed	over	1,000	times	before	successfully	

inventing	the	light	bulb,	an	extreme	example	of	the	perseverance	and	ingenuity	that	educators	

strive	to	foster	(Martin,	1929).	Exhibition	of	such	repertoires	are	generally	chalked	up	to	

inherent	traits,	while	a	thorough	behavioral	understanding	of	the	processes	that	yield	such	

behavior	are	critical	in	designing	the	types	of	systems	necessary	for	development.	The	

education	field	in	particular	has	struggled	to	identify	effective	ways	of	teaching	these	higher	

order	performances.	A	2012	study,	conducted	by	the	Organisation	for	Co-operation	and	

Development	(OECD),	found	that	only	20%	of	15-year-old	students	in	developed	countries	were	

effective	problem	solvers.	American	students	performed	slightly	better	on	problem	solving	

assessments	than	those	from	other	developed	countries;	however,	they	scored	significantly	

below	students	in	top	performing	countries	such	as	Singapore,	Japan,	and	Canada	(2013).	While	

some	psychologists	and	behavior	analysts	have	attempted	to	tackle	the	behavioral	processes	

underlying	these	types	of	performances,	more	work	is	necessary.		
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It’s	clear	that	increased	variability	is	critical	to	engendering	novel	behavior	–	these	terms	

are	routinely	used	interchangeably	–	therefore,	reinforcement	of	variability	would	seem	the	

best	option	for	increasing	it		(Cooper,	Heron,	&	Heward,	2007;	Neuringer,	2002,	2009;	Pryor	&	

Chase,	2014).	Pryor,	Haag,	and	O’Reilly	(1969)	examined	topographical	variability	through	use	

of	a	novel	response	procedure.	Working	with	captive	porpoises,	the	investigators	reinforced	the	

first	occurrence	of	a	new	topography,	leading	to	the	emergence	of	16	novel	topographies	when	

the	reinforcement	contingency	was	removed.	This	remains	one	of	the	few	published	studies	

focusing	exclusively	on	topography,	and	is	often	cited	as	a	benchmark	of	the	operant	variability	

literature	(Neuringer,	2002,	2009).	Gomez	(2007)	conducted	similar	research	with	dogs,	

assessing	the	effects	of	novelty	specifying	contingencies	on	topographical	variability.		Goetz	and	

Baer	(1986)	examined	the	effects	of	praise	on	novelty	in	block	building	forms	with	young	

children.	They	found	that	verbal	praise	contingent	on	novel	block	formations	increased	the	

production	of	additional	novel	formations.		This	early	study	is	unique	in	that	researchers	

measured	the	novel	products	of	behavior,	rather	than	topographies	performed	or	sequences	

varied.	

Several	studies	and	conceptual	analyses	suggest	that	response	variability	is	an	operant	

class	of	behavior	which,	if	accurate,	would	mean	that	the	only	process	needed	to	produce	novel	

responding	is	direct	reinforcement	of	this	hypothetical	operant	(Grunow	&	Neuringer,	2002;	

Machado,	1989,	1992;	Neuringer,	2002,	2009;	Neuringer,	Deiss,	&	Olson,	2000;	Page	and	

Neuringer,	1985).		Skinner	(1969)	provides	the	following	definition	of	an	operant:		“An	operant	

is	a	class,	of	which	a	response	is	an	instance	of	member…	It	is	always	a	response	upon	which	a	
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given	reinforcement	is	contingent,	but	it	is	contingent	upon	properties	which	define	

membership	in	an	operant.	Thus	a	set	of	contingencies	defines	an	operant	(p.	131).”	

Blough	(1966)	completed	the	first	research	suggesting	that	variability	might	be	under	

operant	control.		Pigeons	were	reinforced	for	responding	to	varying	interresponse	times	(IRTs),	

resulting	in	response	patterns	that	were	variable	enough	to	nearly	simulate	patterns	produced	

by	a	random	number	generator.	Interestingly,	the	pigeons	demonstrated	a	reliable	pattern	of	

emitting	two,	repeated	pecks	between	each	IRT.		

Page	and	Neuringer	(1985)	produced	nearly	random	response	levels	with	pigeons	

responding	on	two	keys.	The	pigeons	had	to	produce	8-peck	sequences	on	two	keys,	varying	

the	sequence	order	to	satisfy	a	progressive	Lag	schedule,	starting	with	a	Lag	5	and	ending	with	

a	Lag	50.	When	yoking	reinforcement	to	the	Lag	schedule	from	previous	VAR	phases,	

responding	varied	during	VAR,	but	not	during	the	yoke	condition.			

Subsequent	research	has	shown	that	operant	variability	can	come	under	discriminative	

control	(Cohen,	Neuringer,	&	Rhodes,	1990;	Denney	&	Neuringer,	1998;	Doughty	&	Lattal,	

2001).	Instructions	for	human	subjects	to	respond	randomly	have	produced	less	convincing	

results,	despite	reinforcement	for	variable	responding	(Brugger,	1997;	Neuringer,	1986,	2002).		

Other	human	studies	are	equally	conflicting,	with	some	showing	reinforcement	producing	

operant	variability	(Maes,	2003),	and	others	showing	increased	momentary	responding	(Maes	

&	van	der	Goot,	2006).	Neuringer	(2002)	suggests	that	reinforcement	also	controls	levels	of	

variability,	ranging	along	a	continuum	from	stereotypical	responding	to	random	responding	

along	a	continuum.	Grunow	and	Neuringer	(2002)	provided	additional	evidence	for	this	
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conclusion	by	producing	differing	levels	of	variability	across	four	groups	of	rats,	depending	on	

the	levels	of	variability	required	to	produce	reinforcement.		

Some	emerging	research	has	shown	that	variable	responding	can	be	reinforced	in	

children	with	autism	(Lee,	McComas,	&	Jawor,	2002;	Lee	&	Sturmey,	2006;	Miller	&	Neuringer,	

2005)	and	that	these	individuals	can	be	taught	to	self-administer	reinforcement	for	variability	

(Newman,	Reinecke,	&	Meinberg,	2000).	

With	the	exception	of	Pryor	et	al.	(1969)	and	Gomez	(2007),	variability	research	focused	

only	on	the	effects	of	behavior,	not	the	behavior	in	and	of	itself.	In	addition,	topographical	

analyses	of	variability	have	not	been	performed	using	human	subjects.	Because	an	operant	

class	is	composed	of	multiple	topographies,	studying	the	effects	of	reinforcement	of	the	

possible	members	of	that	class	is	an	important	step	in	establishing	more	convincing	human	data	

supporting	variability	as	an	operant.	Further,	topography	serves	as	an	ideal	analog	for	

investigation	of	the	processes	that	govern	establishment	of	novel	and	complex	repertoires.	

Contingencies	that	specify	the	emission	of	variable	responses	are	similar	to	problem	solving	

situations	faced	by	learners	in	natural	environments;	novel	responses	are	required	to	solve	

such	problems	and	extinction	is	constantly	in	effect	for	responses	that	do	not	meet	the	

contingency	requirements.	

Not	all	behavior	analysts	support	the	conclusion	that	variability	is	an	operant	(de	Souza	

Barba,	2012;	Holth,	2012a,	2012b).	Holth	(2012b)	lays	out	several	convincing	arguments	against	

Pryor	et	al.’s	(1969)	conclusion	that	novelty	could	be	reinforced,	three	of	which	guided	this	

study:	

1. Novel	behavior	was	not	the	most	likely	outcome.
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2. Novel	behavior	occurred	under	extinction	conditions.

3. Once	novel	behavior	occurred	and	was	reinforced,	the	same	behavior	was	often

repeated.

If	variability	is	an	operant,	reinforcing	members	of	that	operant	class	should	lead	to	an	

increase	in	the	rate	of	that	operant.	In	the	case	of	Pryor	et	al.	(1969),	as	Holth	(2012b)	points	

out,	reinforced	novel	responses	resulted	in	repeated	instances	of	the	specific	topography,	not	

the	operant	class	of	variability.	The	fact	that	novelty	occurred	during	extinction	conditions	rules	

out	reinforcement	as	the	mechanism	for	that	novelty,	as	no	reinforcement	was	delivered.		

Another	possible	difficulty	with	explaining	novelty	with	operant	variability	is	the	nature	

of	the	variability	seen	during	extinction	conditions.	Epstein	(1983,	1985)	described	the	process	

by	which	these	responses	vary	during	extinction	as	resurgence.	Extinction	does	not	produce	

novel	behavior;	however,	as	the	term	resurgence	implies,	extinction	reveals	previously	

reinforced	responses.	Reinforcing	variability	during	extinction	might	increase	the	momentary	

frequency	of	reinforced	responses,	but	these	responses	already	have	a	history	of	reinforcement	

and	are	not	novel.		

That	being	said,	novel	responding	does	emerge	during	extinction	conditions.	Epstein’s	

Generativity	Theory	(1999)	provides	an	account	that	does	not	rely	on	operant	variability,	

describing	instances	of	novelty	as	the	combinations	and	recombinations	of	previously	

reinforced	behavior	under	new	stimulus	conditions.	Thus,	while	extinction	does	not	produce	

novelty,	it	can	reveal	a	wide	range	of	previously	reinforced	responses	that	interact	in	ways	that	

result	in	novelty.	Generativity	Theory	refers	to	the	specific	interplay	of	extinction,	
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reinforcement,	resurgence,	and	automatic	chaining,	to	help	explain	the	convergence	of	

repertoires	to	produce	novelty	(Epstein,	1999).		

Andronis,	Layng,	and	Goldiamond’s	(1997)	description	of	contingency	adds	to	Epstein’s	

analysis	(1999).	Contingency	adduction	describes	a	process	in	which	novel	contingencies	select	

two	or	more	component	responses	that	combine	to	produce	novel	responses.	Those	new	

responses	produce	reinforcement,	subsequently	become	part	of	the	organism’s	repertoire,	and	

become	new	candidate	responses	available	for	recruitment	by	other	novel	contingencies.	For	

example,	beginning	readers	using	the	Headsprout	Early	Reading	program	emit	an	accurate	

novel	auditory	response	to	the	novel	stimulus	“sl”	without	receiving	any	instruction.	After	being	

taught	the	sounds	for	the	stimuli	“s”	and	“l”,	the	combined	stimulus	“sl”	is	presented.	The	new	

contingency	recruits	the	two	previously	taught	auditory	responses	(“s”	and	“l”)	to	adduce	the	

new	auditory	response	blend	(“sl”)	(Layng,	Twyman,	and	Stikeleather,	2004).	The	principles	

underlying	Generativity	Theory	have	been	used	to	inform	the	development	of	several	

successful	instructional	design	technologies,	without	relying	on	operant	variability	(Alessi,	1987;	

Layng,	Twyman,	and	Stikeleather,	2004).			

Given	these	two	possible	accounts	of	novel	behavior,	further	investigations	of	operant	

variability	are	warranted,	particularly	with	human	subjects	with	controlled	histories.	Therefore,	

this	study	assessed	the	effects	of	variability	specifying	contingencies	on	the	novel	responding	of	

undergraduate	college	students	with	controlled	learning	histories.	An	improved	understanding	

of	the	relationship	between	reinforcement	and	variability	would	undoubtedly	help	researchers	

and	instructional	designers	alike.		
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METHODS	

Participants	

Four	undergraduate	college	students	from	the	University	of	North	Texas,	three	female	

and	one	male,	ages	18-23,	participated	in	the	study.		Two	of	the	participants	were	enrolled	in	

an	introductory	behavior	analysis	course,	while	the	other	two	had	no	previous	experience	with	

behavioral	principles.	Recruitment	consisted	of	fliers	placed	in	prominent	positions	on	campus,	

and	from	in-person	and	Blackboard	course	website	announcements	in	introductory	behavior	

analysis	courses.	None	of	the	participants	had	previously	participated	in	research	using	the	

PORTL	apparatus.		Participants	earned	$5	to	complete	the	30-40	minute	session.		The	University	

of	North	Texas’	Institutional	Review	Board	approved	this	experiment	before	participants	were	

recruited.	

Setting	

Sessions	took	place	in	a	small	room.	A	folding	card	table,	measuring	36	in.	x	36	in.,	was	

in	the	center	of	the	room.		Participants	sat	across	the	table	from	the	experimenter	with	the	ball	

placed	in	the	middle	of	the	table.		

Materials	

The	Portable	Operant	Teaching	and	Research	Laboratory	(PORTL),	is	a	tabletop	shaping	

apparatus	developed	for	designing	teaching	procedures	and	conducting	experimental	research	

with	human	subjects	(Hunter,	2013).		The	materials	for	this	study	consisted	of	a	flat	surface,	a	

2-inch	diameter	puff	ball	(available	at	any	arts	and	crafts	store),	a	hole	punch-sized	white	paper	

dot,	a	dog	training	clicker,	30	wooden	blocks	(1	cm	x	1	cm),	and	a	plastic	container.	An	iPad	3	

filmed	the	entire	surface	of	the	table,	as	well	as	the	hands	of	the	participant	and	experimenter.	
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The	iPad	3	was	placed	at	the	side	of	the	table,	to	the	right	of	the	participant	and	to	the	left	of	

the	experimenter.		A	computer	screen	facing	the	experimenter	displayed	a	running	timer.	

Measurement	

The	cumulative	number	of	novel	topographies	emitted	by	the	participant	served	as	the	

primary	dependent	measure.	The	experimenter	also	measured	the	cumulative	number	of	

repeated	responses	and	instances	of	the	initial	target	topography.		Response	topographies	

were	defined	according	to	three	dimensions:		

1. The	part	of	the	hand	that	contacted	the	object:	This	was	defined	as	the	top	or	bottom	of

each	finger,	the	thumb,	palm,	wrist,	or	some	combination	of	these.

2. The	initial	motion	the	participant	performed	on	the	object	(i.e.	push,	pick	up,	roll,	spin,

etc.).

3. The	direction	the	object	was	moved.	Only	four	directions	were	measured:	Forward,

right,	backward,	or	left.	The	experimenter	scored	ambiguous	directions	via	video

analysis.

The	experimenter	defined	one	instance	of	the	initial	target	topography	(hereby	referred	to	

as	ITT)	as	follows:	The	participant	extended	their	hand	towards	the	object,	contacted	the	object	

with	only	the	underside	of	their	index	finger,	then	withdrew	their	finger	from	the	object.	The	

participant	did	not	perform	any	motion	on	the	ball	(such	as	spin	or	push),	nor	did	they	move	

the	ball	in	any	direction.	Any	responses	that	included	contacting	the	ball	with	any	part	of	the	

hand	other	than	bottom	of	the	index	finger,	were	not	instances	of	the	ITT,	nor	were	any	

responses	in	which	the	participant	moved	the	ball	in	any	way.		
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The	experimenter	defined	novel	responses	(hereby	referred	to	NVL)	as	any	topography,	

in	which	one	of	the	three	response	dimensions	differed	from	any	previously	emitted	response.	

For	example,	after	emitting	the	ITT,	if	the	participant	contacted	the	ball	with	their	index	and	

middle	finger,	but	did	not	perform	any	motion	or	move	the	ball	in	any	direction,	the	

topography	would	be	scored	as	NVL.	In	this	example,	the	response	would	be	NVL	because	while	

it	was	the	same	as	the	ITT	in	the	motion	and	movement	dimensions,	it	would	differ	in	that	two	

fingers	contacted	the	ball	instead	of	only	the	index	finger.		

The	experimenter	defined	repeat	topographies	(hereby	known	as	RPT)	as	responses	that	

matched	previously	emitted	responses	in	all	three	measurement	dimensions.	Continuing	with	

the	previous	example,	if	the	participant	once	again	contacted	the	ball	with	their	index	and	

middle	finger,	without	performing	a	motion	or	moving	the	object	in	any	direction,	the	response	

would	be	considered	RPT.	In	this	example,	the	response	would	match	the	previously	emitted	

response	(considered	NVL	upon	first	occurrence)	in	all	three	dimensions.		Given	these	

definitions,	and	the	three	response	dimensions	detailed	above,	a	total	of	1,050	different	

response	topographies	were	possible.		Each	session	was	videotaped	and	reviewed	frame-by-

frame	to	score	topographies	as	ITT,	NVL,	or	RPT.	Video	analysis	showed	that	experimenter	

choice	to	reinforce	or	extinguish	responses	was	94.4%	accurate	across	participants.	

Three	additional	observers	collected	inter-observer	agreement	(IOA).	The	experimenter	

conducted	a	one-hour	training,	during	which	observers	learned	the	scoring	procedure.		Training	

consisted	of	a	brief	explanation	of	the	study	and	instructions	about	the	topographical	

dimensions	being	scored.	The	experimenter	demonstrated	the	scoring	procedures,	then	

provided	feedback	to	participants	as	they	scored	multiple	practice	responses.	After	the	training	
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session,	observers	completed	an	independent	practice	featuring	16	responses	to	be	scored.	

After	comparing	observer	and	experimenter	scores,	the	experimenter	provided	additional	

feedback	about	discrepancies.	Observers	then	scored	the	IOA	video.	IOA	was	collected	for	25%	

of	sessions	(one	full	participant),	during	25%	of	each	ANY	and	VAR	condition.	Exact	agreement	

was	calculated	using	the	formula:	A/(A+D)*100.	IOA	was	83.8%	(range	81.8-84.8%).	

Procedures	

General	procedures.	The	experimenter	first	delivered	instructions	about	the	rules	of	the	

experiment.	Participants	were	told,	“Today,	you	are	going	to	interact	with	the	object	that	I’ve	

placed	in	the	middle	of	the	table.	You	may	only	use	one	hand	to	interact	with	the	object.	

Sometimes,	when	you	interact	with	the	object	in	a	particular	way,	you	will	hear	a	click	sound	

(which	was	demonstrated	by	the	experimenter)	and	will	receive	one	of	these	wooden	blocks.	

Your	goal	is	to	earn	as	many	wooden	blocks	as	possible.”	The	experimenter	noted	which	hand	

the	participants	used	to	fill	out	paperwork,	and	requested	they	use	the	other	hand	(presumably	

their	non-dominant	hand)	during	the	experiment.	

Training	began	with	the	participant	seated	across	from	the	experimenter.	After	

delivering	the	initial	instructions,	the	experimenter	placed	the	small	white	dot	(the	size	of	a	

hole	punch)	in	the	center	of	the	table	and	said,	“You	may	now	begin	interacting	with	the	

object.”	After	providing	this	initial	instruction,	the	experimenter	did	not	speak	to	the	

participant	until	the	end	of	the	condition.	If	the	participant	performed	the	ITT,	the	

experimenter	clicked	the	dog	clicker,	and	delivered	the	reinforcer	(wooden	block)	to	the	

participant.	The	process	of	clicking	the	dog	clicker	then	delivering	the	reinforcer	replicated	

critical	aspects	of	the	operant	chamber:	The	hopper	clicking	open	and	the	reinforcer	being	
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delivered.	The	experimenter	always	held	the	dog	clicker	in	his	right	hand	–	in	his	lap	and	just	

under	the	table	–	but	always	out	of	sight	of	the	participant.	The	30	putative	reinforcers	were	

placed	in	a	pile	just	to	the	left	of	the	experimenter.	When	delivering	reinforcers,	the	

experimenter	moved	his	hand	from	the	center	of	the	table	to	the	pile	of	reinforcers,	selected	

one,	and	delivered	it	to	the	participant.	The	participant	was	instructed	to	always	receive	the	

reinforcer	with	the	same	hand	that	was	used	to	interact	with	the	objects.	The	other	hand	was	

to	remain	in	the	participant’s	lap	for	the	duration	of	the	experiment.	The	process	for	receiving	

the	reinforcer	simulated	the	consumatory	response	of	an	animal	in	the	operant	chamber.	Once	

the	reinforcer	was	delivered,	the	participant	placed	the	reinforcer	in	the	small	container	in	

front	of	them,	and	returned	their	hand	to	the	table.	

Pre-baseline	training.	The	purpose	of	the	pre-baseline	training	was	to	condition	a	single	

response	in	order	to	establish	a	stereotypic	baseline,	and	to	control	for	participant	history.	

During	the	first	phase	of	pre-baseline	training,	the	experimenter	sat	across	from	the	participant,	

placed	the	small	white	dot	in	the	center	of	the	table,	and	instructed	the	participant	to	begin	

interacting	with	the	object.	If	the	participant	interacted	with	the	object	in	any	way	other	than	

the	ITT	–	for	example,	touching	the	ball	with	both	index	and	middle	finger,	or	picking	the	ball	up	

with	the	entire	hand	and	rolling	it	forward	–	the	experimenter	did	not	deliver	reinforcement.	If	

the	participant	did	not	respond	at	all,	reinforcement	was	withheld	until	the	participant	emitted	

the	ITT.		In	situations	where	reinforcement	was	not	delivered,	the	experimenter	did	not	provide	

any	verbal	or	nonverbal	cues,	but	remained	still	and	waited	for	the	participant	to	emit	the	ITT.	

This	initial	pre-baseline	session	concluded	when	the	participant	emitted	the	ITT	ten	times.		
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After	a	short	break	(which	participants	took	after	each	sub-session)	the	experimenter	

put	the	small	ball	in	the	center	of	the	table,	and	placed	the	same	white	dot	from	the	first	sub-

session	on	top	of	the	ball.	The	experimenter	said,	“You	may	begin	interacting	with	the	objects.”	

If	the	participant	emitted	the	ITT,	the	experimenter	clicked	the	dog	clicker	and	presented	a	

reinforcer.	If	the	participant	touched	the	ball	in	any	way,	other	than	only	contacting	the	white	

dot,	reinforcement	was	withheld.	If	the	participant	performed	any	motion	on	the	dot	or	ball,	or	

moved	either	stimulus	in	any	direction,	reinforcement	was	withheld.	This	second	pre-baseline	

sub-session	concluded	when	the	participant	emitted	the	ITT	ten	times.	

Next,	the	experimenter	placed	the	ball	on	the	table	but	removed	the	white	dot.	The	

same	instructions	were	given	to	begin.	As	in	previous	pre-baseline	sub-sessions,	reinforcement	

followed	the	participant	emitting	the	ITT.	Reinforcement	was	delivered	as	long	as	the	

participant	contacted	any	part	of	the	ball	with	the	underside	of	their	index	finger,	without	

moving	the	ball.	Any	other	topography,	or	failure	to	respond,	did	not	produce	reinforcement.	

Three	of	these	sub-sessions	were	conducted,	with	each	sub-session	ending	after	the	delivery	of	

ten	reinforcers.	In	total,	there	were	five	pre-baseline	sub-sessions,	during	which	emission	of	the	

ITT	produced	50	reinforcers,	while	no	other	responses	were	reinforced.			

ANY.		After	pre-baseline	training,	the	experimenter	implemented	the	ANY	condition	

(hereby	known	as	ANY).	As	with	all	conditions,	participants	were	unaware	of	any	changes	

between	conditions.	The	experimenter	continued	to	sit	across	from	the	participant,	placed	the	

ball	in	the	center	of	the	table,	and	gave	the	instructions	to	begin.	Any	response	emitted	by	the	

participant	produced	reinforcement.	For	example,	if	the	participant	emitted	the	ITT,	

reinforcement	was	delivered.	If	the	participant	emitted	the	ITT	again,	reinforcement	was	
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delivered.		If	the	participant	emitted	a	different	topography,	such	as	contacting	the	ball	with	

the	thumb	and	pushing	it	to	the	left,	reinforcement	was	delivered.	If	the	participant	did	not	

respond,	the	experimenter	waited	until	any	response	was	emitted,	then	delivered	a	reinforcer.	

The	ANY	condition	concluded	after	ten	reinforcers	were	delivered.	See	Figure	2	for	a	flowchart	

illustrating	the	experimenter	decision-making	process	for	ANY.	

VAR.		After	the	ANY	condition,	the	experimenter	implemented	the	independent	variable	

manipulation,	a	variability-specifying	contingency	(hereby	known	as	VAR).		As	in	previous	

conditions,	the	experimenter	placed	the	ball	in	the	center	of	table,	between	himself	and	the	

participant.	If	the	participant	emitted	an	NVL	response,	reinforcement	followed.	The	

experimenter	reinforced	the	first	instance	of	all	responses.		For	example,	if	the	participant	first	

emitted	the	ITT,	the	experimenter	delivered	reinforcement.	If	the	next	response	was	identical,	

it	would	be	defined	as	RPT,	and	would	not	be	reinforced.	If	the	participant	then	contacted	the	

ball	with	the	top	of	the	middle	finger	and	slid	it	forward	–	a	brand	new	response	–	

reinforcement	would	be	delivered.	If	the	participant	emitted	that	exact	response	again,	it	

would	be	scored	as	RPT	and	would	not	be	reinforced.	As	in	all	other	conditions,	no	responding	

failed	to	produce	reinforcement.		

If	the	participant	emitted	an	NVL	response,	the	experimenter	would	immediately	start	a	

30-s	countdown	timer.		If	the	participant	emitted	another	NVL	response	during	the	30-s,	the

timer	was	reset	to	30-s	and	restarted.	Only	NVL	responses	were	reinforced.	The	VAR	session	

ended	when	30-s	of	extinction	expired,	without	any	NVL	responses	emitted.	After	a	second	ANY	

condition,	VAR	was	reinstated.	During	the	second	VAR	condition,	first	instances	were	once	
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again	reinforced,	even	if	they	had	been	emitted	in	previous	conditions.	See	Figure	3	for	a	

flowchart	illustrating	the	experimenter	decision-making	process	for	VAR.	

Experimental	design.	An	A-B-A-B	reversal	design	was	used.	After	the	pre-baseline	

training	of	the	ITT,	the	sequence	of	conditions	were:	ANY,	VAR,	ANY,	and	VAR.		
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RESULTS	

Figures	4,	7,	10,	and	13	show	the	cumulative	novel	topographies	emitted	across	all	

sessions	for	each	participant.	The	total	number	of	responses	is	graphed	along	the	x-axis,	and	

cumulative	novel	topographies	are	graphed	on	the	y-axis.	Each	increase	on	the	y-axis	

represents	emission	of	a	novel	topography.	In	the	second	VAR	condition,	asterisks	on	the	bars	

indicate	where	reinforcement	followed	responding,	as	responses	were	reinforced	if	they	were	

novel	within	the	condition.	A	unique	color	is	assigned	to	each	individual	topography	on	the	

graphs.	These	colors	are	constant	across	participants.	For	example,	ITT	is	colored	red	for	all	

participants.	The	color-coding	allows	for	analysis	of	resurgence	sequences	during	extinction.	

Each	graph	shows	all	conditions	for	every	participant:	Pre-baseline	training,	ANY,	VAR,	ANY,	and	

VAR.		

Figures	5,	8,	11,	and	14	show	the	cumulative	instances	of	each	topography	emitted	

across	the	VAR,	ANY,	and	VAR	conditions	for	each	participant.	The	total	number	of	responses	is	

graphed	along	the	x-axis	and	cumulative	responses	are	graphed	along	the	y-axis.	Each	line	

represents	cumulative	occurrences	of	a	specific	topography.	Each	topography	is	color-coded	

and	matches	the	colors	in	Figures	4,	7,	10,	and	14.	For	example,	ITT	is	represented	with	a	red	

line	on	both	sets	of	graphs.		

Figures	6,	9,	12,	and	15	show	the	cumulative	instances	of	the	three	types	of	

topographies	–	ITT,	RPT,	and	NVL	–	across	the	VAR,	ANY,	and	VAR	conditions.	The	total	number	

of	responses	is	graphed	along	the	x-axis	and	cumulative	responses	are	graphed	along	the	y-axis.	
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Figure	4	shows	the	results	for	Participant	1,	who	emitted	a	total	of	174	responses,	

including	14	NVL	topographies.	Pre-baseline	training	resulted	in	39	instances	of	the	ITT.	The	

participant	emitted	four	other	topographies	that	were	not	reinforced.		

During	the	ANY	condition,	the	participant	did	not	emit	any	NVL	topographies,	only	the	

ITT,	doing	so	10	times.		

During	the	first	VAR	condition,	the	participant	emitted	41	responses,	including	four	NVL	

topographies.	Twice,	identical	RPT	topographies	immediately	followed	NVL	topographies.	For	

example,	the	first	NVL	topography	consisted	of	the	participant	touching	the	ball	with	the	index	

finger,	middle	finger,	and	thumb,	without	moving	the	ball	in	any	direction.	The	very	next	

response	was	identical;	the	participant	touched	the	ball	with	the	index	finger,	middle	finger,	

and	thumb,	without	moving	the	ball	in	any	direction.	

Other,	non-identical	RPT	topographies	immediately	followed	the	other	two	NVL	

topographies.	For	example,	after	emitting	the	second	novel	topography,	twisting	the	ball	to	the	

left	with	the	index	finger	and	thumb,	the	participant	immediately	performed	an	RPT	

topography	that	had	already	been	emitted:	Twisting	the	ball	to	the	left	with	index	finger,	

middle	finger,	and	thumb.	Additional	NVL	topographies	did	not	immediately	follow	any	of	the	

NVL	topographies;	novelty	never	followed	reinforced	novelty.	

Analysis	of	resurgence	frequencies	showed	that	the	participant	emitted	the	seventh	NVL	

topography	–	which	first	occurred	as	the	third	NVL	topography	during	VAR		–	most	frequently	

(29	times),	followed	by	ITT	(six	times).		No	other	response	occurred	more	than	four	times.		

During	return	to	ANY,	the	participant	did	not	emit	any	NVL	topographies,	but	emitted	an	

RPT	topography	(the	seventh	novel	topography)	nine	times	and	the	ITT	one	time.		
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Upon	reinstatement	of	VAR,	the	participant	emitted	64	responses,	including	five	NVL	

topographies.	Identical	RPT	topographies	immediately	followed	two	NVL	topographies,	while	

other,	non-identical	RPT	topographies	immediately	followed	the	other	three	NVL	topographies.	

As	in	the	first	VAR	condition,	an	NVL	topography	never	followed	another	NVL	topography;	

novelty	did	not	follow	reinforced	novelty.	Once	again,	the	participant	emitted	the	seventh	NVL	

topography	most	frequently	(18	times),	followed	by	the	tenth	NVL	topography	(11	times),	and	

the	ITT	(10	times).	Figure	6	shows	the	cumulative	ITT,	RPT,	and	NVL	responses.	

A	total	of	136	responses	occurred	across	VAR,	ANY	and	VAR.	As	Figure	5	shows,	the	

seventh	novel	topography	occurred	most	frequently	(56	times)	and	the	ITT	was	the	next	most	

frequent	topography	(27	times).	

Figure	7	shows	the	results	for	Participant	2,	who	emitted	a	total	of	161	responses,	

including	14	NVL	topographies.	Pre-baseline	training	resulted	in	49	instances	of	the	ITT.	The	

participant	emitted	one	other	response	that	was	not	reinforced.	

During	the	ANY	condition,	the	participant	did	not	emit	any	NVL	topographies,	only	the	

ITT,	doing	so	10	times.		

During	the	first	VAR	condition,	the	participant	emitted	a	total	of	49	responses,	including	

eight	NVL	topographies.	Identical	RPT	topographies	immediately	followed	three	NVL	

topographies.	In	one	example,	the	participant	picked	the	ball	straight	up	with	her	middle	finger	

and	thumb.	She	immediately	followed	that	response	with	the	exact	same	response.	Other,	non-

identical	RPT	topographies	followed	four	of	the	NVL	topographies.	A	NVL	topography	

immediately	followed	one	NVL	topography.	In	this	case,	the	participant	first	touched	the	ball	
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with	the	middle	finger,	then	immediately	followed	that	response	by	touching	the	ball	with	the	

ring	finger.			

The	participant	emitted	the	second	NVL	topography	–	which	first	occurred	(but	was	not	

reinforced)	during	the	pre-baseline	condition	–	most	frequently	(15	times),	followed	by	the	

fourth	NVL	topography	(10	times),	and	the	ITT	(eight	times).		

During	return	to	ANY,	the	participant	did	not	emit	any	NVL	topographies,	but	emitted	an	

RPT	topography	(the	second	NVL	topography)	10	times.		

When	VAR	was	reinstated,	a	total	of	40	responses	were	emitted,	including	four	NVL	

topographies.	An	identical	RPT	topography	immediately	followed	one	NVL	topography,	while	

other,	non-identical	RPT	topographies	immediately	followed	the	other	three	NVL	topographies.	

An	NVL	topography	never	immediately	followed	another	NVL	topography;	novelty	did	not	

follow	reinforced	novelty.	The	participant	emitted	the	12th	NVL	topography	–	which	first	

occurred	as	the	second	NVL	topography	of	the	second	VAR	condition	–	most	frequently	(21	

times).	No	other	response	occurred	more	than	five	times.	Figure	9	shows	the	cumulative	ITT,	

RPT,	and	NVL	responses.	

The	participant	emitted	110	responses	across	VAR,	ANY,	and	VAR.	As	Figure	8	shows,	

the	second	novel	topography	occurred	most	frequently	(31	times),	followed	by	the	12th	novel	

topography	(22	times),	and	the	ITT	(21	times).		

Figure	10	shows	the	results	for	Participant	3,	who	emitted	a	total	of	192	responses,	

including	18	NVL	topographies.	Pre-baseline	training	resulted	in	48	instances	of	the	ITT.	The	

participant	emitted	four	other	topographies	that	were	not	reinforced.	
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During	the	first	ANY	condition,	the	participant	did	not	emit	any	NVL	topographies,	only	

the	ITT,	doing	so	10	times.		

During	the	first	VAR	condition,	the	participant	emitted	75	total	responses,	including	11	

NVL	topographies.	An	identical	RPT	topography	immediately	followed	one	NVL	topography,	

while	other,	non-identical	RPT	topographies	immediately	followed	seven	NVL	topographies.	

NVL	topographies	immediately	followed	three	NVL	topographies.	For	example,	the	ninth	NVL	

topography	consisted	of	the	participant	pulling	the	ball	backward	with	the	index	finger.	She	

then	immediately	emitted	another	NVL	topography,	pushing	the	ball	forward	with	the	index	

finger.		The	participant	emitted	the	fourth	NVL	topography	–	which	occurred	twice	(but	was	not	

reinforced)	during	the	pre-baseline	condition	–	most	frequently	(21	times),	followed	by	the	ITT	

(16	times).	No	other	topography	occurred	more	than	seven	times.		

During	the	return	to	ANY,	the	participant	did	not	emit	any	NVL	topographies,	but	

emitted	the	ITT	nine	times,	as	well	as	one	RPT	topography.	

Upon	reinstatement	of	VAR,	the	participant	emitted	41	responses,	including	two	NVL	

topographies.	Other,	non-identical	RPT	topographies	immediately	followed	both	NVL	

topographies.		No	NVL	topographies	ever	immediately	followed	an	NVL	topography;	novelty	

never	followed	reinforced	novelty.	As	in	the	first	VAR	condition,	the	participant	emitted	the	

fourth	NVL	topography	most	frequently	(10	times),	followed	by	the	12th	NVL	topography	(eight	

times),	and	the	ITT	(five	times).	Figure	12	shows	the	cumulative	ITT,	RPT,	and	NVL	responses.	

A	total	of	136	responses	occurred	across	VAR,	ANY,	and	VAR.	As	Figure	11	shows,	the	ITT	

occurred	most	frequently	(40	times),	followed	by	the	fourth	novel	topography	(33	times).	No	

other	topography	occurred	more	than	12	times.		
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Figure	13	shows	the	results	for	Participant	4,	who	emitted	a	total	of	280	responses,	

including	31	NVL	topographies.	Pre-baseline	training	resulted	in	the	ITT	occurring	49	times.	The	

participant	emitted	seven	other	topographies	that	were	not	reinforced.	

During	the	first	ANY	condition,	the	participant	did	not	emit	any	NVL	topographies,	but	

performed	the	ITT	10	times.			

During	the	first	VAR	contingency,	the	participant	emitted	a	total	of	94	responses,	

including	14	NVL	topographies.	Identical	RPT	topographies	immediately	followed	two	NVL	

topographies,	while	other,	non-identical	RPT	topographies	immediately	followed	seven	NVL	

topographies.	On	the	remaining	five	occasions,	NVL	topographies	immediately	followed	other	

NVL	topographies.	In	one	example,	the	participant	moved	the	ball	up	and	backward	using	the	

index	finger,	middle	finger,	and	thumb.	He	then	immediately	emitted	another	novel	response,	

moving	the	ball	up	and	forward	using	the	index	finger,	middle	finger,	and	thumb.	A	total	of	19	

topographies	occurred	during	the	first	VAR	contingency.	The	participant	emitted	the	seventh	

NVL	topography	–	which	first	occurred	as	the	third	NVL	topography	emitted	during	the	VAR	

condition	–	most	frequently	(13	times),	followed	by	the	19th	novel	topography	(12	times),	and	

the	ITT	(11	times).		

During	the	return	to	ANY,	the	participant	did	not	emit	any	NVL	topographies,	but	

emitted	an	RPT	topography	(the	seventh	NVL	topography)	10	times.	

A	total	of	101	responses	occurred	during	reinstatement	of	the	VAR	condition,	including	

nine	NVL	topographies.	Non-identical	RPT	topographies	immediately	followed	all	NVL	

topographies.	No	NVL	topographies	immediately	followed	other	NVL	topographies;	novelty	did	

not	follow	reinforced	novelty.	As	in	the	first	VAR	condition,	the	seventh	NVL	topography	
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occurred	most	frequently	(18	times),	followed	by	the	ITT	(16	times).	No	other	topography	

occurred	more	than	eight	times.	Figure	15	shows	the	cumulative	ITT,	RPT,	and	NVL	responses.	

A	total	of	215	responses	occurred	across	VAR,	ANY,	and	VAR.	As	Figure	14	shows,	the	

seventh	NVL	topography	occurred	most	frequently	(43	times),	while	the	ITT	was	the	next	most	

frequent	topography,	observed	37	times.	
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DISCUSSION	

The	results	of	this	study	suggest	that	variability	is	not	an	operant.	According	to	Skinner’s	

definition	of	the	operant	(1969),	reinforcement	of	any	member	or	members	of	the	operant	

class	should	produce	increased	probability	of	that	operant.	During	VAR,	all	novel	responses	

produced	reinforcement;	therefore,	variable	responding	should	have	increased.		

Participants	never	emitted	NVL	topographies	during	ANY,	despite	evidence	that	during	

VAR,	reinforcement	following	NVL	responses	led	to	increased	cumulative	novel	topographies.	

RPT	topographies	immediately	followed	reinforced	NVL	responses	much	more	frequently	than	

additional	NVL	topographies.	Despite	reinforcement	contingent	on	novel	responding,	

participants	emitted	only	a	small	fraction	of	the	total	possible	responses	available	for	

reinforcement.	These	three	findings	suggest	that	attempted	reinforcement	of	variability	is	more	

likely	to	reinforce	momentary,	discrete	responses	–	as	well	as	stereotypical	and	narrow	

response	patterns	–	than	a	generalized	operant	(variability),	supporting	Holth’s	(2012b)	

criticism	of	Pryor	et	al.	(1969).		

The	first	finding	supports	two	of	Holth’s	criticisms:	Novel	behavior	was	not	the	most	

likely	outcome,	and	novel	behavior	only	occurred	during	extinction	conditions.	Reinforcement	

of	novel	responses	during	VAR	did	produce	an	increase	in	cumulative	novel	topographies;	

however,	no	participant	emitted	an	NVL	response	during	ANY.	The	ANY	condition	provided	an	

important	test	of	operant	variability;	reinforcement	of	members	of	the	potential	operant	class	

(variability)	should	have	increased	the	future	probability	of	that	response	class.	Members	of	

this	potential	operant	class	produced	reinforcement	during	VAR,	but	variability	did	not	

increase,	nor	maintain,	during	ANY.	This	finding	suggests	that	the	responses	reinforced	during	
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VAR	were	not	members	of	an	operant	class	called	variability,	but	discrete,	momentary	

responses.		

The	second	finding	supports	Holth’s	observations	that	novel	behavior	was	not	the	most	

likely	outcome,	and	that	once	novel	behavior	occurred	and	was	reinforced,	the	same	behavior	

was	often	repeated.	Analysis	of	responses	that	occurred	immediately	after	NVL	responses	

provided	another	important	test	of	operant	variability,	as	reinforced	novel	responses	should	

have	been	immediately	followed	by	additional	novel	responses.	However,	participants	rarely	

emitted	two	or	more	novel	responses	in	a	row.	Across	all	participants,	RPT	responses	followed	

84%	of	NVL	responses,	meaning	that	only	16%	of	NVL	responses	were	immediately	followed	by	

another	NVL	response.			

Visual	analysis	of	the	rare	instances	where	NVL	responses	immediately	followed	NVL	

responses	suggests	a	different	process	than	operant	variability.	In	most	of	these	cases,	the	

second	NVL	response	was	highly	probable,	as	a	result	of	how	the	first	NVL	response	altered	the	

experimental	environment.	For	example,	during	the	second	VAR	condition,	Participant	3	

pushed	the	ball	to	the	left	with	her	index	finger,	a	novel	response	that	produced	reinforcement.	

With	the	environment	now	altered	so	that	the	ball	was	at	the	extreme	left	side	of	the	table	–	

thus	limiting	the	possible	responses	available	–	she	pushed	the	ball	back	to	the	right	using	the	

same	finger,	another	novel	response.	With	members	of	the	hypothetical	operant	class	

(variability)	reinforced,	the	participant	should	have	emitted	additional	novel	responses;	

however,	she	pushed	the	ball	to	the	left	and	then	back	to	the	right.	The	increased	frequency	of	

this	two-response	chain	suggests	reinforcement	of	the	response	chain	or	members	of	the	

narrow	response	range	rather	than	the	hypothetical	operant	class	(variability).		
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The	third	important	finding	supports	Holth’s	observations	that	novel	behavior	was	not	

the	most	likely	outcome,	and	that	once	novel	behavior	occurred	and	was	reinforced,	the	same	

behavior	was	often	repeated.	Cumulative	responding	did	increase	for	all	participants;	however,	

the	low	relative	frequency	of	novel	responses	provided	a	third	test	of	operant	variability.	Given	

the	three	dimensions	of	novelty	in	the	experimenter’s	definition,	a	total	of	1,050	different	

responses	were	possible.	Instead,	participants	emitted	a	range	of	9-23	total	novel	responses,	

less	than	.03%	of	all	possible	responses.	While	some	of	the	motor	components	for	additional	

novelty	may	have	been	absent	from	participant	repertoires,	extinction	revealed	broad	enough	

repertoires	to	indicate	that	sufficient	response	components	existed	for	significantly	more	

cumulative	novelty.			

Instead	of	increased	variability,	the	VAR	contingency	produced	several	interesting	

patterns	including	repeated	instances	of	the	same	response,	switching	between	members	of	a	

narrow	response	range,	and	emission	of	stereotypical	response	chains.	These	last	two	patterns	

are	important,	specifically	as	they	relate	to	typical	operant	variability	experimental	procedures.	

Whether	participants	repeatedly	switched	between	members	of	a	narrow	response	

range,	or	engaged	in	repeated	instances	of	a	multiple-response	chain,	responding	was	limited	

and	did	not	demonstrate	an	increase	in	the	probability	of	novelty.	These	patterns	did	not	meet	

the	criteria	for	novelty;	however,	they	would	meet	the	criteria	for	many	Lag	schedules	used	in	

much	of	the	operant	variability	research.	For	example,	a	Lag	4	schedule	would	require	that	

participants	respond	in	a	way	that	differs	from	the	previous	four	responses.	A	participant	who	

repeatedly	emitted	the	same	five-response	chain,	such	as	touching	the	ball	with	the	index	

finger,	touching	the	ball	with	the	middle	finger,	touching	the	ball	with	the	ring	finger,	touching	
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the	ball	with	the	pinky	finger,	and	touching	the	ball	with	the	thumb,	would	meet	the	Lag	4	

requirement,	even	if	they	continuously	cycled	through	this	response	chain.	The	use	of	Lag	

schedules	might	be	too	narrow	in	nature,	allowing	for	the	emergence	of	chains	or	narrow	

response	ranges	to	be	deemed	variable.	Thus,	the	schedule	ends	up	defining	variability,	which	

begs	the	question,	how	broad	must	a	response	range	be	to	constitute	variability?	It	seems	

unlikely	that	one	would	call	a	performance	variable	in	which	a	stereotypic,	two-response	chain	

was	repeatedly	emitted	to	meet	a	Lag	1	contingency.		

While	this	study	showed	that	reinforcement	following	novel	responses	did	not	increase	

the	operant	class	of	variability,	variability-specifying	contingencies	did	produce	overall	

increased	novelty.	This	finding	provokes	further	investigation	of	what	processes	are	at	work	in	

generating	novel	behavior.			

The	processes	governing	the	recombination	of	repertoires,	specifically	contingency	

adduction	(Andronis,	Layng,	&	Goldiamond	1987),	provide	the	best	understanding	of	novel	

responding.	Extinction	is	not	a	mechanism	for	inducing	variability;	rather,	it	is	descriptive	of	the	

process	during	which	variable	responding	emerges.	When	responses	are	evoked	that	do	not	

produce	reinforcement,	alternative	responses	are	necessarily	evoked.	Those	that	produce	

reinforcement	are	strengthened,	and	will	likely	be	evoked	earlier	in	the	extinction	process	in	

future,	similar	situations.	Extinction	does	not	produce	novel	behavior;	it	reveals	previously	

reinforced	behavior.	The	broader	the	repertoire	that	is	brought	to	the	table,	the	more	

responses	that	are	capable	of	being	evoked.	More	response	alternatives	mean	more	response	

candidates	available	for	recombination	via	contingency	adduction.	Thus,	the	key	to	increasing	

novelty	is	not	reinforcement	of	a	supposed	operant	class	of	variability,	but	construction	of	a	
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broader	repertoire	and	the	systematic	arrangement	of	novel	contingencies	and	environmental	

constraints	that	are	likely	to	adduce	novel	response	combinations	and	recombinations.		

The	experimenter-defined	novelty	dimensions	used	in	this	study	are	a	restriction.		The	

experimenter	identified	these	dimensions	based	on	topographical	patterns	most	easily	

discerned	during	pilot	observation.	They	are	not	the	only	criteria	by	which	one	might	define	

novelty,	nor	are	they	sufficient.	However,	all	topographical	definitions	would	be	subject	to	this	

criticism.	The	detailed	and	thorough	visual	analysis	of	behavior	shows	that	no	topography	is	

ever	identical;	differences	in	force,	speed,	and	temporal	relation	(plus	a	laundry	list	of	others)	

will	always	differ	to	some	degree	(Epstein,	1996).	

Real-time	coding	and	reinforcement	of	participant	responding	proved	difficult.	The	

experimenter	selected	the	three	response	dimensions	in	order	to	address	this	difficulty;	

however,	the	experimental	conditions	facilitated	very	rapid,	repeated	responding.	The	

experimenter	had	to	keep	track	of	all	previously	emitted	responses,	while	identifying	and	

reinforcing	any	NVL	responses.	The	speed	of	participant	responding	eliminated	the	possibility	of	

recording	this	information	in	situ	and	forced	reliance	on	experimenter	memory.	Even	when	

slowed	down	considerably	during	video	coding,	discrimination	of	variation	was	challenging.	

That	being	said,	the	experimenter	chose	to	reinforce	or	extinguish	participant	responses	with	

94.4%	accuracy.	

Possible	future	research	in	this	area	is	quite	expansive.	Researchers	should	begin	with	

refinement	of	operational	definitions	and	measurement	systems,	in	order	to	observe	novelty	

according	to	more	specific	dimensions.		Despite	IOA	figures	that	suggest	agreement	of	variation	

around	the	three	dimensions	used	to	define	novelty,	further	precision	would	result	in	more	

26



elucidated	results.	Real-time	coding	of	responses	as	NVL	or	RPT	required	lengthy	practice	and	

refinement	with	dozens	of	pilot	subjects,	a	process	that	would	be	required	of	any	researchers	

attempting	to	replicate	the	study.	Designing	procedures	and	measurement	systems	that	could	

automatically	score	topographies	as	NVL	or	RPT,	according	to	these	or	additional	dimensions,	

would	further	support	the	reliability	of	these	findings.	

A	curious	result	of	this	study	was	the	unpredictable	sequence	with	which	responses	

resurged	during	extinction	conditions.		Given	the	limited	research	about	topographical	

resurgence,	the	ITT,	which	produced	reinforcement	significantly	more	often	than	other	

responses,	was	expected	to	occur	most	often	during	extinction.	While	participants	did	emit	ITT	

frequently,	only	one	participant	emitted	it	most	often.	One	participant	most	frequently	emitted	

the	response	that	occurred	after	an	extended	period	of	extinction;	while	another	most	

frequently	emitted	the	response	that	first	occurred	after	ITT	failed	to	produce	reinforcement	

during	VAR.	A	plethora	of	further	research	exists	in	this	area;	the	ability	to	predict	the	sequence	

and	frequency	of	resurgent	topographies	would	be	quite	beneficial	in	a	variety	of	applications.		

A	detailed	analysis	of	resurgence	sequences	would	help	to	further	understand	the	role	

of	contingency	adduction	in	producing	novel	behavior.	While	contingency	adduction	seems	to	

provide	a	better	mechanism	for	novelty	than	operant	variability,	analyzing	the	topographical	

blends	that	emerge	during	extinction	would	be	a	good	starting	point	towards	designing	

research	looking	specifically	at	the	phenomenon.		

While	researchers	and	applied	behavior	analysts	might	not	be	able	to	directly	reinforce	

variability,	the	results	of	this	study	show	that	reinforcement	can	be	used	to	produce	novelty.	

Providing	learners	with	instructions	to	“just	keep	trying”	or	“do	something	different”	would	
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likely	not	be	helpful,	nor	would	providing	reinforcement	contingent	on	novelty.		What	might	

appear	to	be	increased	variability	would	in	reality	be	repetition	of	several	previously	reinforced	

responses.	Establishing	environments	that	provide	clear-cut	constraints,	as	well	as	specifics	

regarding	the	dimensions	of	the	behavior	that	need	to	change,	would	more	likely	foster	

systemic	and	maintained	variability	via	contingency	adduction.		Furthermore,	applied	behavior	

analysts	and	educators	should	focus	on	the	interplay	of	past	behavior	during	extinction,	and	

examine	how	different	repertoires	can	be	programmed	to	most	efficiently	combine	and	

recombine.	Those	interested	in	such	work	would	be	well	advised	to	avoid	searching	for	a	

mechanism	or	trait	that	explains	variability,	and	look	simply	to	the	environment	that	produces	

novel	behavioral	blends.	More	elegant	and	systematic	approaches	to	novel	behavior	must	be	

undertaken	to	engender	the	types	of	complex,	novel	repertoires	that	will	undoubtedly	

characterize	the	dynamic,	automated,	and	globalized	future.			
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