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  Abstract

	 Background	 Examine	the	effects	of	different	level	combination	of	motivation	to	achieve	success	and	motivation	to	avoid	fail-
ure	on	psychophysiological	states	in	elite	judokas.

	Material/Methods:	 Neuropsychological	evaluation	methods	as	simple	(SRT)	and	choice	reaction-time	(CRT)	tests,	heart	rate	variabil-
ity	(HRV)	measurements,	psychological	questionnaires.	To	explore	obtained	data	methods	of	statistical	analysis	
were	used.

	 Results:	 Obtained	data	show	that	different	combinations	of	levels	of	motivation	to	achieve	success	and	motivation	to	avoid	
failure	provoke	different	psychophysiological	states.	Conducted	experiment	revealed	that	combination	of	high	lev-
els	of	both	motivation	to	achieve	success	and	motivation	to	avoid	failure	provides	better	psychophysiological	state	
in	elite	judokas	compared	to	other	groups	with	different	combinations	of	motivational	variables.	It	was	shown	that	
motivation	to	avoid	failures	had	been	formed	as	a	personality	formation,	which	compensates	excessive	tension,	
caused	by	high	level	of	motivation	to	achieve	and	regulates	the	psychophysiological	state.	This	phenomenon	can	
be	viewed	as	an	effect	of	training	in	judokas.

	 Conclusions:	 Consideration	of	motivation	as	a	complex	multilevel	functional	system	with	integrated	affective	and	cognitive	pro-
cesses	allows	considering	this	psychic	process	to	regulate	activity	of	a	person	in	actual	situation.	Obtained	data	
show	that	different	combinations	of	levels	of	motivation	to	achieve	success	and	motivation	to	avoid	failure	provoke	
different	psychophysiological	states.	Conducted	experiment	revealed	that	combination	of	high	levels	of	both	mo-
tivation	to	achieve	and	motivation	to	avoid	provides	the	high	level	of	the	psychophysiological	state	in	elite	judo-
kas	(psychophysiological	state	which	maintains	high	level	of	efficient	activity	during	trainings	and	competitions).	
The	process	of	forming	of	the	psychophysiological	states	in	subjects	is	characterized	by	the	cognitive-regulatory	
functional	system.

	 Key words:	 choice	reaction-time	•	simple	reaction-time	•	motor	reaction	time	•	motivation	to	achieve	•	motivation	to	avoid	
failures
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Background

Sport	as	a	specific	type	of	human	activity	combines	dif-
ferent	aspects	of	life	and	that	is	why	should	be	viewed	
in	spiritual	and	corporal	unity.	Its	primary	purpose	is	
human	perfection	through	harmonization	of	physical,	
aesthetical	and	moral	development.

Sport	is	one	of	 lies	 in	the	greatest	motivation	that	al-
lows	athlete	to	yield	to	the	long-term	daily	physical	and	
psychological	loading	and	to	win.	Due	to	this	fact	sport	
became	the	remarkable	natural	 laboratory	of	human	
possibilities.	The	sports	motivation	basis	constitutes	com-
parison	of	own	results	with	achievements	of	others,	real-
ization	of	own	capabilities	and	self-affirmation	as	well	as	
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cognition	of	the	world	[1].	Motivation	in	sport	implies	
the	presence	of	 factors	and	processes	which	stimulate	
athlete	to	the	action	or	inactivity	in	different	situations.	
The	key	role	of	motivation	lies	in	realization	of	abilities	
the	«guided	training»	and	forming	athletes’	behaviour	by	
means	of	structural	components	of	motivation	[2].	The	
block	of	motivation	executes	such	functions	in	the	struc-
ture	of	sport	activity	[3].	It	triggers	the	mechanism	of	ac-
tivity	and	maintains	its	level	during	training	and	com-
petitions.	Also	it	regulates	managing	and	application	of	
various	facilities	of	activity	to	achieve	desirable	results.

Human	activities	 including	 sports	are	determined	by	
different	levels	of	regulation	and	complex	mechanisms	
of	psychophysiological	functions	organization.	Various	
psychic	phenomena	can	be	characterized	by	their	spe-
cific	influence	on	inner	processes.	Such	specificity	can	
be	represented	by	the	changes	of	psychophysiological	
states.	Intimate	connection	between	psychic	and	physi-
ological	factors	[4]	forms	a	psychophysiological	state	of	
a	person.	Each	psychic	phenomenon	appears	to	be	relat-
ed	to	physiological	structures	–	it	can	influence	physio-
logical	processes	or	be	conditioned	by	them.	According	
to	our	previous	works	[5],	the	structure	of	combats	in-
cludes	following	components	of	the	psychophysiologi-
cal	states:	regulatory,	cognitive	and	psychic.

Every	state	represents	a	certain	need	in	its	relevant	form	
–	motivation.	Mobilizing	force	together	with	guiding	mo-
tivational	variables	which	reflect	the	subjects’	emotion-
al	prediction	of	possible	results	[6,7]	both	constitute	a	
neurodynamic	structure	of	motivation.	Concerning	the	
probability	of	success,	Atkinson	and	Feather	[7],	 say,	
“The	person	more	motivated	to	achieve	should	prefer	
a	moderate	risk.	His	level	of	aspiration	will	fall	at	the	
point	where	his	positive	motivation	is	strongest,	at	the	
point	where	the	odds	seem	to	be	50–50”	(p.	18).	A	per-
son	with	a	fear	of	failure	does	not	want	to	take	any	risk,	
but	when	forced	will	choose	either	a	task	so	easy	it	can	
not	be	failed,	or	a	task	so	difficult	it	can	not	be	expect-
ed	to	be	accomplished.

This	enables	us	to	represent	motivation	as	a	source	of	
certain	influences	on	the	athletes’	behavioural	reactions.

Obviously	there	are	different	forms	motivation	can	take	
[8].	Motivational	variables	viewed	here	include	the	need	
for	achievement	and	the	fear	of	failure.	That	is	a	predom-
inant	force	that	directs	our	behaviour	toward	positive	
and	negative	outcomes.	These	motives	are	considered	as	
working	together	to	regulate	achievement	behaviour	and	
they	are	treated	as	predictors	for	performance	outcomes.

The	need	for	achievement	was	conceptualized	as	an	en-
during	characteristic	of	personality,	a	striving	for	success	

in	any	situation	in	which	performance	can	be	evaluat-
ed	according	to	some	standard	of	excellence.	As	pointed	
out	by	Atkinson	[7]	achievement	motivation	is	a	com-
bination	of	motivational	strength	and	situational	vari-
ables.	Achievement	goals	can	affect	the	way	a	person	per-
forms	a	task	and	represent	a	desire	to	show	competence.

Achievement	motivation	is	the	term	that	has	been	most	
frequently	used	to	describe	personal	striving	of	individ-
uals	to	attain	goals	within	their	social	environment.	As	
a	psychological	 concept,	 it	has	wide	 implications	 for	
the	behaviour	of	the	 individual	[9].	Existing	classical	
achievement	motivation	theorists	claimed	that	activi-
ties	are	emphasized	and	oriented	toward	attaining	suc-
cess	or	avoiding	failure.	Motivational	researchers	share	
the	view	that	achievement	behaviour	is	an	interaction	
between	situational	variables	and	the	 individual	 sub-
ject’s	motivation	to	achieve.	Achievement	motivation	
theorists	focus	their	research	attention	on	behaviours	
involving	competence.	Individuals	aspire	to	attain	com-
petence	or	may	strive	to	avoid	incompetence,	based	on	
the	earlier	approach-avoidance	research	and	theories.

In	this	study	we	tried	to	explore	existing	gaps	concern-
ing	various	combinations	of	opposing	motivational	vari-
ables	to	achieve	and	to	avoid	so	called	motivational	con-
flict.	A	motivational	conflict	is	determined	as	a	psychic	
tension	which	arises	up	under	the	action	of	the	oppo-
site	directed	motivational	variables.

Understanding	of	motivational	conflict	was	formed	in	
psychology	within	the	framework	of	theory	of	the	field.	
According	to	this	theory	various	objects,	that	surrounds	
us	possess	certain	valence	–	force	which	“attracts”	a	per-
son.	Accepting	that	different	motivational	variables	do	
not	exclude	one	another	it	was	hypothesized	that	sub-
jects	showing	combination	of	both	high	levels	of	moti-
vation	to	achieve	and	to	avoid	should	experience	moti-
vational	conflict,	which	in	its	turn	should	provoke	the	
state	of	psychophysiological	 tension.	And	 it	was	 fur-
ther	hypothesized	that	favourable	psychophysiological	
state	would	be	associated	with	lower	level	of	motiva-
tion	to	avoid	and	higher	level	of	motivation	to	achieve.

It	is	possible	to	consider	motivation	as	a	specific	exci-
tation	of	physiological	structures,	which	has	regulative	
influence	on	human	activity.	Motivation	sets	condi-
tions	for	the	psychophysiological	states	of	person,	and	
can	be	mediated	 through	these	 states.	So	we	can	as-
sume	that	motivation	variables	to	achieve	and	to	avoid	
are	the	psychophysiological	components	of	purposeful	
activity	 [4,10].	Concepts	explored	 in	 this	paper	con-
cerned	the	identification	of	motivation	types	and	their	
relation	with	psychophysiological	states	in	qualified	ju-
dokas.	Here	we	tried	to	figure	out	how	these	different	

Choice reaction-time	–	
the	latency	of	complexity	
reaction-time,	the	choice	
among	differ	figures	(square,	
circle,	triangle).

Simple reaction-time	–	the	
latency	of	simple	reaction	on	
any	figures.

Motor reaction time	–	
reaction	of	neuro-muscular	
system	as	part	of	choice	
reaction-time.

Motivation	to	achieve	–	
motivation	to	achieve	of	
successful	on	competition.

Motivation to avoid 
failures	–	motivation	
to	avoid	failures	on	
competition.
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types	of	motivation	interact	to	describe	psychophysi-
ological	state.

Our	proposed	study	will	examine	the	effects	of	differ-
ent	level	combination	of	motivation	to	achieve	success	
and	motivation	to	avoid	failure	on	psychophysiological	
states	in	elite	athletes.

Material and Methods

Twenty	seven	healthy	qualified	athletes	(19	male	and	8	
female),	members	of	national	judo	team	of	Ukraine,	par-
ticipated	in	this	study	after	giving	their	informed	con-
sent.	Their	mean	age	was	22.7±2.6	(SD)	years.	Each	
subject	was	tested	individually.	Each	subject	complet-
ed	all	test	blocks	in	one	day.

According	to	obtained	results	none	of	27	participants	
in	this	study	showed	low	level	of	motivation	to	achieve,	
while	more	than	a	half	(67%)	from	the	general	group	of	
subjects	expressed	high	level	of	such	motivational	vari-
able	forms.	For	motivation	to	avoid	failures	in	the	gen-
eral	group	the	following	distribution	was	obtained:	high,	
medium	and	low	level	of	motivation	to	avoid	was	ex-
pressed	by	9	athletes	per	level	(33%).

Researches	were	conducted	as	a	part	of	a	stage	control	
on	the	base	of	the	State	Scientific	Research	Institute	
of	Physical	Culture	and	Sport	(Kyiv)	and	directly	dur-
ing	training	camps.

Questionnaires	by	T.	Elers	have	been	used	to	study	mo-
tivation	[11].	This	block	consisted	of	2	sub-tests	of	mo-
tivation	to	achieve	and	to	avoid,	containing	41	and	30	
units	respectively.	Each	test	belongs	to	the	monoscale	
methods.	An	overall	 level	of	expressed	motivation	 to	
achieve	and	motivation	to	avoid	has	been	calculated	by	
the	sum	of	points.	Obtained	levels	of	expression	can	be	
divided	as	from	1	to	10	points	–	low	level;	from	11	to	
16	points	–	middle	level;	from	17	to	20	points	–	mod-
erately	high	level,	over	21	points	–	extremely	high	lev-
el.	In	the	first	sub-test	subjects	were	asked	to	answer	41	
“yes	or	no”	questions.	In	the	second	sub-test	subjects	
had	to	choose	one	of	the	three	given	adjectives	that	de-
scribed	their	person	the	most	propriety	way.

Neurodynamic	component	was	tested	with	a	comput-
er-based	method	“Diagnost-1”	[12]	and	included	visu-
al-motor	reaction	time	tests,	which	assessed	an	individ-
ual	response	time	to	presentation	of	visual	targets	on	a	
computer	screen.	After	practice,	subjects	were	given	sim-
ple-	(SRT)	and	choice	reaction-time	(CRT)	tests	of	30	
trials	each.	The	subjects	responded	with	the	dominant	
hand	to	target	stimuli.	Visual	stimuli	have	been	present-
ed	on	a	computer	19-inch	display	with	a	1024×768	

resolution	at	a	refresh	rate	of	100	Hz	positioned	in	front	
of	the	subject.	For	registering	subject	responses	double-
handed	handlebars	connected	to	the	computer	running	
the	experiment	through	the	LPT	port	have	been	used.

For	SRT	test	subjects	were	asked	to	press	the	button	as	
quick	as	possible	on	each	appearing	stimulus	(square,	
circle,	triangle)	using	his/her	preferred	hand.	Time	of	fix-
ation	per	each	displayed	stimulus	is	700	ms.	Amount	
of	stimuli	was	30.

The	CRT	test	included	positive	signals	(square	or	circle)	
and	negative	(triangle)	stimuli	applied	in	random	order.	
Time	of	stimulus	fixation	for	the	CRT	constituted	900	
ms	per	displayed	unit.	The	subjects	were	instructed	to	
press	and	then	to	release,	as	quickly	as	possible,	the	but-
ton	on	the	right	handlebar	in	response	to	the	square,	
the	button	the	left	handlebar	in	response	to	the	circle	
and	do	not	react	to	the	negative	stimuli.

The	following	parameters	for	SRT	and	CRT	tests	were	
automatically	registered:	mean	response	latency	(ms);	
CV	–	variation	coefficient	of	SRT	or	CRT	(%);	means	
of	errors;	MRT	–	means	of	motor	reaction	time	(ms);	
IPT	–	mean	information	processing	time	–	as	results	of	
brain	information	processing	(ms).

Heart	rate	variability	(HRV)	provides	non-invasive	data	
about	the	autonomic	regulation	of	heart	rate	in	real-life	
conditions.	HRV,	reflecting	cardiovascular	control	exert-
ed	by	both	parasympathetic	and	sympathetic	nervous	
system,	has	been	used	to	evaluate	modifications	of	au-
tonomic	functions	due	to	acute	exercise	or	training	[13].

All	data	acquisitions	were	performed	in	the	morning.	
The	subjects	were	given	enough	time	to	relax	before	the	
test.	HRV	profile	of	athlete	was	characterized,	with	sta-
tistical	and	frequency	analysis,	during	supine	rest	and	
90°	upright	posture	for	5	min	cardio	intervals	ECG	(RR)	
were	recorded	and	analyzed	before	completing	the	rest	
experimental	 tasks.	No	 instruction	was	given	 regard-
ing	respiration.

An	ECG	signal	was	recorded	with	computer-based	meth-
od	“Cardio+”©	(Metekol,	Nizhin,	Ukraine)	by	a	bipo-
lar	electrode	pair	placed	at	right	and	left	wrists	and	an-
kles.	RR	–	intervals	were	instantaneously	determined	
by	software	(Cardio+	v.1.0.45.0,	Nizhin,	Ukraine)	and	
were	simultaneously	transformed	into	heart	period	time	
series	on-line.

To	asses	regulatory	component	we	used	following	indi-
ces:	RR	–	mean	of	RR	intervals	ECG	(s);	SDNN	–	stan-
dard	deviation	of	RR	–	intervals	ECG	(s);	CVRR	–	vari-
ation	coefficient	of	RR-intervals	(%),	LF	–	low	frequency	
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of	HRV	(ms2);	HF	–	higher	 frequency	of	HRV	(ms2);	
LF/HF	–	power	ratio	HRV	(ms2);	SI	–	stress	index	(se-
cret	unit)	[14].

RRMo

AMo
SI




2

Mo	–	mode	of	RR-intervals	ECG	(ms);
AMo	–	amplitude	of	the	mode	of	RR-intervals	ECG	(ms);
∆RR	–	mean	of	variation	of	RR-intervals	ECG	(ms).

All	the	RR-intervals	were	edited	by	visual	inspection	to	
exclude	all	the	undesirable	beats.

We	carried	out	further	analysis	in	sub-groups	of	partic-
ipants	with	the	different	combinations	of	motivation-
al	variables	levels	using	the	Wilcoxon	signed-rank	test.

After	studying	motivational	questionnaires,	three	groups	
were	formed	9	subjects	in	each:	
1.		Subjects	with	the	combination	of	both	extreme	high	

levels	of	motivation	to	achieve	and	to	avoid;
2.		Subjects	with	combination	of	both	medium	levels	of	

motivation	to	achieve	and	to	avoid	(with	insignifi-
cant	predominance	of	motivation	to	avoid	failures);

3.		Subjects	with	low	level	of	motivation	to	avoid	over-
whelmed	by	extreme	high	 level	of	motivation	 to	
achieve.

Because	of	marked	parameters	 in	 the	distribution	of	
some	variables,	descriptive	statistics	are	given	as	medi-
an	(lower	quartile,	upper	quartile).	Normality	of	data	
distribution	was	assessed	by	 the	Shapiro-Wilk	 test.	
Paired	comparisons	between	groups	were	performed	by	
the	Wilcoxon	signed-rank	test.	The	strength	of	linear	
association	between	pairs	of	variables	was	assessed	by	

the	Pearson	coefficient	of	correlation.	Statistical	signif-
icance	was	assumed	for	p<0.05.

Statistical	analyses	were	performed	with	STATISTICA	
6.0	software	(StatSoft	Inc.,	USA).

results

A	cross-correlation	analysis	was	used	to	explore	associa-
tions	between	studied	parameters	of	psychological,	neu-
rodynamic	and	regulatory	indexes.

Motivation	to	avoid	failures	was	revealed	to	be	negative-
ly	associated	with	SRT	and	CRT	(r=–0.55	and	–0.45	re-
spectively;	p<0.05)	and	with	the	amount	of	errors	in	a	
choice	reaction-time	test	(r=–0.51;	p<0.05);

Also	interconnection	between	motivation	to	avoid	fail-
ure	with	indexes	that	characterize	tension	of	the	sys-
tems	of	heart	rate	regulation	–	RR	and	CVRR	in	up-
right	position	(r=0.43	and	0.59	respectively;	p<0.05)	
has	been	shown.	A	negative	association	was	obtained	
between	motivation	to	avoid	failure	and	SI	in	upright	
posture.	Findings	specify	that	high	index	of	motivation	
to	avoid	failure	meets	better	parameters	of	heart	rate	
regulation	together	with	speed	and	quality	characteris-
tics	of	information	processing.

Data	analysis	revealed	significantly	lower	indexes	of	la-
tent	periods	of	simple	(SRT)	and	CRT	in	the	first	group	
of	athletes	comparing	to	the	second	and	third	groups,	
indicating	 the	best	possibilities	of	visual	motor	 func-
tions	for	athletes	with	combination	of	high	levels	of	both	
motivational	variables.	Also	 first	group	shows	signifi-
cantly	(Table	1)	lower	errors	levels	compared	to	groups	

Indexes Group 1 Group 2 Group 3

SRT latency [ms] 239.4
230.34; 255.29

270.37*
260.86; 280.8

276.86*
252.96; 280.3

MRT of SRT[ms] 118.17
105.9; 173.3

115.37
99.96; 143.42

121.56
114.3; 141.56

CRT latency [ms] 405.8
404.09; 421.29

429.02*
395.08; 436.66

463.59*
435.57; 485.99

CV [%] 17.85
15.2; 19.12

17.52
14.36; 21.47

19.45
16.96; 22.25

Errors 0
0; 1

1*
0; 2

2*
1; 3

MRT of CRT[ms] 144.56
120.61; 178.7

131.23
114.55; 140.05

137.36
130.11; 140.68

IPT [ms] 180.03
148.21; 196.87

159.8
124.35; 232.43

189.91
156.73; 197.66

Table 1.  Neurodynamic indexes in groups of athletes with different levels of motivation, median (lower quartile, upper 
quartile).

* p<0.05, values are median (lower quartile, upper quartile).
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2	and	3.	So	we	can	conclude	that	first	group	subjects	
differ	from	others	with	greater	information	processing	
speed	and	accuracy.

It	should	be	noted	that	statistical	results	showed	no	sig-
nificant	differences	between	the	second	and	the	third	
groups.	But	it	is	possible	to	mark	lower	mean	central	in-
formation	processing	time	in	the	second	group	of	ath-
letes.	We	expected	that	subjects	classified	in	the	first	
group	would	have	a	different	orthostatic	response	than	
those	in	the	second	and	third	group.	In	fact,	the	percent-
age	of	changes	for	CV	and	SI	when	subjects	moved	from	
the	supine	to	the	upright	posture	differed	between	these	
groups.	This	suggests	that	groups	2	and	3	have	a	great-
er	decrease	in	global	autonomic	regulation	of	the	heart	
during	orthostatic	stimulation	than	group	of	subjects	
with	extremely	high	levels	of	both	motivational	variables.

Analysis	of	HRV	data	shows	significantly	greater	tension	
of	the	vegetative	regulation	in	a	group	with	extremely	
high	level	of	motivation	to	achieve	and	low	level	of	mo-
tivation	to	avoid	(group	3).	It	has	been	indicated	by	sta-
tistically	higher	stress	index	SI	in	athletes	of	third	group	

(Tables	2	and	3).	Growth	of	heart	rate	regulatory	mech-
anisms	tension	in	subjects	of	third	and	second	group	is	
accompanied	by	decline	in	nervous	system	functional	
state	level,	due	to	substantial	activating	of	sympathetic	
and	attenuation	of	vagal	influence	on	the	sinus	node	(see	
Table	3)	during	upright	90°	test.	This	is	specified	by	sig-
nificantly	higher	indexes	of	mean	RR	in	supine	and	CV	
of	RR-intervals	in	upright	posture	(for	the	third	group).

discussion

As	a	change	of	heart	rate	variability	reflects	the	dynamics	
of	the	emotional	states	of	person	[15,16],	it	is	possible	
to	imply	that	motivation	to	avoid	failures	is	the	regula-
tor	of	functional	systems	tension	of	cognitive	(neuro-
dynamic	indexes)	and	regulator	(vegetative	heart	rate	
regulation	indexes)	processes.

Latent	reaction	time	periods	are	related	to	functional	
brain	systems	activity	[17].	By	the	error	reactions	it	is	
possible	to	assess	activity	of	the	attention	and	short-
term	memory	systems	 [18].	Non-significantly	great-
er	variation	coefficient	of	CRT	in	the	third	group	can	

Indexes Group 1 Group 2 Group 3

Mean RR [s] 1.05
0.95; 1.1

0.95*
0.8; 1

0.95*
0.8; 0.95

SDNN [s] 0.052
0.04; 0.07

0.048
0.039; 0.062

0.049
0.029; 0.067

CV RR [%] 4.66
4.39; 6.19

5.93
4.4; 6.39

4.97
4.02; 5.22

SI [secret unit] 64.71
38.25; 123.63

71.74
48.13; 109.32

93.82
50.32; 193.42

LF/HF ratio [ms2] 1.21
0.26; 1.9

0.63
0.51; 1.33

1.19
0.4; 2.03

Table 2.  Parameters of the heart rate regulation in groups with the different levels of motivation (supine posture), 
median (lower quartile, upper quartile).

* p<0.05, values are median (lower quartile, upper quartile).

Indexes Group 1 Group 2 Group 3

Mean RR [s] 0.75
0.7; 0.85

0.70
0.65; 0.7

0.65
0.6; 0.7

SDNN [s] 0.069
0.05; 0.07

0.054
0.037; 0.07

0.052
0.043; 0.073

CV RR [%] 8.82
7.11; 13.12

7.47
5.49; 11.04

6.3*
4.24; 7.59

SI [secret unit] 61.88
56.93; 95.87

109.33
76.76; 182.89

164.57*
97.49; 256.71

LF/HF ratio [ms2] 5.05
4.79; 5.56

4.06
3.6; 4.7

5.26
3.58; 5.81

Table 3.  Parameters of the heart rate regulation in groups with the different levels of motivation (upright posture), 
median (lower quartile, upper quartile).

* p<0.05, values are median (lower quartile, upper quartile).
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indicate	 instability	of	the	system	which	provides	this	
type	of	activity	[18].

According	to	obtained	results	it	is	possible	to	assume	
that	motivation	to	achieve	success	is	responsible	for	ac-
tivating	of	sympathetic,	and	motivation	to	avoid	fail-
ures	–	parasympathetic	nervous	system	(it	can	be	ex-
plained	by	positive	correlation	of	motivation	to	avoid	
and	index	of	mean	RR	indicating	the	effect	of	vegeta-
tive	influence	on	a	sinus	node).

Parasympathetic	and	sympathetic	nervous	system	ac-
tivity	can	be	estimated	by	LF/HF	ratio	as	an	index	of	
sympathovagal	balance	[13].	Our	results	show	statisti-
cally	non-significant	diminishing	of	LF/HF	ratio,	in	the	
second	group	with	insignificant	predominance	of	moti-
vation	to	avoid	failures	and	increase	in	the	third	group	
in	which	motivation	to	achieve	prevails.

Success	appears	to	have	a	price.	Motivation	to	achieve	
causes	tension	and	mobilization	of	energy	resources	of	or-
ganism	–	thus	excessive	motivation	can	exhaust	these	re-
sources.	Thurstone	[19]	claimed	that	over	motivation	can	
worsen	quality	of	achievement.	Probably	for	every	task	
there	is	an	optimum	strength	quantity	of	motivation	to	
maintain	concrete	task	executing	efficiency	at	maximal	rate.

At	first,	growth	of	energy	mobilization	can	appear	such	
immense,	that	it	will	exceed	a	level,	necessary	for	the	per-
formance	of	task:	 it	 is	possible	to	try	abundantly,	that	
will	result	in	violation	of	delicate	co-ordination	of	efforts.	
Secondly,	excessive	tension	can	result	in	cognitive	limita-
tion:	a	person	fully	focuses	attention	on	blocked	ways	to	
achieve	the	purpose	or	on	an	unattainable	result	so	that	
does	not	see	possibility	of	alternative	ways	or	other	suitable	
purpose.	And	at	last	growth	of	tension	is	often	accompa-
nied	by	emotional	excitation,	which	obstructs	the	rational	
processes	of	reasoning	and	choice:	a	person	worries,	pan-
ics	and	ruins	control	of	a	situation.	We	can	assume	that	
there	is	a	certain	threshold	of	tension	exceeding	of	which	
leads	to	qualitatively	different	influences	on	the	behaviour.

Tension	is	necessary,	as	it	leads	to	mobilization	of	forc-
es	and	power	resources	of	organism.	Regarding	this	fact	
we	can	say	that	there	is	a	certain	optimum	for	the	state	
of	tension	of	the	systems	involved	in	vegetative	regu-
lation	when	maximal	efficiency	of	activity	is	reached.

In	this	case	motivation	to	avoid	is	a	factor,	which	regu-
lates	the	psychophysiological	state	of	an	athlete.	In	the	
presence	of	extremely	high	level	of	motivation	to	achieve	
high	level	of	motivation	to	avoid	secures	the	decrease	of	
regulator	systems	tension	and	maintains	high-rate	psy-
chomotor	performance	retaining	purpose	achievement	
setting.	An	aim	as	an	expected	and	desirable	result	of	

activity	needs	permanent	 tension	of	 strength.	Person	
who	aspires	 to	achievements,	experiences	permanent	
desire	and	volitional	tension	which	affects	his	psycho-
physiological	state.	It	is	possible	to	draw	an	inference	
that	motivation	to	avoid	failures	was	formed	as	psychic	
structure,	which	compensates	excessive	tension,	caused	
by	the	excessive	level	of	motivation	to	achieve	and	reg-
ulates	the	psychophysiological	state.	This	phenomenon	
can	be	considered	as	a	training	effect	in	elite	athlete.

The	individual’s	perception	of	probability	to	accomplish	
the	task	would	cause	a	need	to	achieve	and	a	fear	of	fail-
ure.	Both	are	strong	emotions	that	influence	the	individu-
al’s	decision	on	whether	or	not	to	attempt	the	task	[20].	If	
a	task	simultaneously	arouses	an	individual’s	motivation	to	
approach	the	task	and	motivation	to	avoid	the	task,	then	
the	sum	of	the	two	motivations	will	be	the	result.	If	the	
result	is	more	positive	to	approach	the	task,	then	the	in-
dividual	will	be	motivated	toward	the	task.	If	the	result	is	
more	positive	to	avoid	the	task,	then	the	individual	will	be	
motivated	to	avoid	the	task.	The	strength	of	motivation	is	
also	important.	Different	variables	are	taken	into	account	
for	each	task	and	often	this	is	done	subconsciously.	These	
variables	factor	into	how	much	the	individual	is	motivated	
to	approach	or	avoid	the	task	[21].	In	a	person	motivated	
to	achieve,	his	behaviour	is	directed	by	a	positive	possibil-
ity.	In	a	person	motivated	to	avoid	failure,	behaviour	is	di-
rected	by	an	undesirable	possibility.	The	same	person	may	
experience	both	motives	at	the	same	time	depending	on	
the	situation.	Which	motive	the	person	selects	depends	on	
the	relative	strength	of	the	achievement	motives,	either	to	
achieve	success,	or	to	avoid	failure.	An	individual	will	find	
a	task	easy	if	he	has	a	high	probability	of	successfully	com-
pleting	the	task.	An	individual	will	find	a	task	hard	if	he	
has	a	low	probability	of	successfully	completing	the	task.

No	matter	how	much	enjoyment	athletes	receive	from	
their	work,	people	engaged	in	sport	must	perform	tasks	
in	the	pain	threats	and	competition	framework.	They	
most	definitely	face	some	anxiety	and	fear	about	not	
meeting	their	trainer	standards	and	perform	tasks	based	
on	avoidance	motivation	in	order	to	prevent	from	los-
ing.	They	may	also	aim	to	perform	tasks	better	both	
for	an	ego-boost	and	for	avoiding	social	incompetence.

It	seems	idealistic	to	have	one’s	motivation	completely	
based	on	receiving	positive	reinforcement	and	self-im-
provement	in	order	to	achieve	personal	success,	perhaps	
it	is	not	realistic.	Motivation	based	on	avoidance	charac-
teristics	may	be	detrimental	to	one’s	self	in	excess,	but	
it	may	be	a	necessary	tool	in	some	regards	towards	the	
development	of	long-term	approach	and	mastery	goals.

In	contrast	too	much	motivation	through	means	of	avoid-
ance	would	completely	“undermine	intrinsic	motivation”.	
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With	a	deprivation	of	approach	and	mastery	type	goals	
an	athlete	may	lack	the	inner-drive	needed	to	succeed	
in	sports.	An	individual	chooses	the	easiest	route	and	
removes	most	or	all	task-related	effort	in	order	to	avoid	
failure	and	low	self-esteem.

A	delicate	balance	of	both	approach	and	avoidance	mo-
tivation	may	lead	to	a	more	well-rounded	and	success-
ful	individual.

Research	conducted	by	Baturin	[22],	revealed	that	sub-
jects	directed	on	avoidance	of	failures	possess	higher	frus-
tration	endurance.	Particularly,	due	to	this	[23]	considers	
relatively	equal	combination	of	motivations	to	achieve	
success	and	avoid	failure	to	be	optimal.	Results	of	his	
works	[24]	show	that	overall	effectiveness	of	individ-
uals’	activity	depends	on	combination	of	motivation-
al	variables	to	achieve	and	to	avoid	under	high	level	of	
activity	regulation	i.e.	the	psychophysiological	states	of	
subjects.	Subjects	experiencing	medium	level	of	motiva-
tion	to	avoid	and	reduced	level	of	motivation	to	achieve	
attain	the	best	results	in	executing	test	task	at	the	ini-
tial	decreased	activity	regulation	level.	Such	combina-
tion	of	motivational	variables	results	in	weakening	of	
subjective	criterion	strictness	of	success	and	allows	per-
son	to	regard	unsuccessful	results	more	easily.

As	proposed	by	[23]	in	his	works	with	sport	game	play-
ers	demonstrates	that	motivation	to	achieve	success	and	
motivation	to	avoid	failures	can	be	compared	to	attack-
ing	and	protective	strategy.	According	to	this	informa-
tion	we	can	assume	that	judokas	with	combination	of	
high	levels	of	both	motivational	variables	are	more	flexi-
ble	due	to	using	both	strategies	during	a	fight.	It	is	con-
sistent	with	our	data	that	athletes	of	the	first	group	per-
form	high	speed	and	quality	of	information	processing	
comparatively	with	other	groups.	Obtained	results	indi-
cate	large	possibilities	for	subjects	with	combination	of	
high	levels	of	both	motivational	variables	to	adequate	
assessment	of	situation	and	rapid	decision-making	with-
out	considerable	 tension	of	 regulator	 systems,	 saving	
psychophysiological	 state	which	maintains	high	 level	
of	efficient	activity	during	trainings	and	competitions.

To	resume	the	results	of	our	study	we	can	conclude	that	
efficiency	of	psychomotor	performance	and	optimality	
of	the	psychophysiological	state	is	determined	not	only	
by	the	high	level	of	motivation	to	achieve	or	avoid	fail-
ure,	but	by	their	combination.

conclusions

Obtained	data	 show	that	different	 combinations	of	
levels	of	motivation	to	achieve	success	and	motivation	
to	avoid	failure	provoke	different	psychophysiological	
states.	Conducted	experiment	revealed	that	combination	
of	high	levels	of	both	motivation	to	achieve	and	moti-
vation	to	avoid	provides	the	high	level	of	the	psycho-
physiological	state	in	elite	judokas	(psychophysiologi-
cal	state	which	maintains	high	level	of	efficient	activity	
during	trainings	and	competitions).	The	process	of	form-
ing	of	the	psychophysiological	states	in	subjects	is	char-
acterized	by	the	cognitive-regulatory	functional	system.

The	presence	of	activity	 regulating	 system	tension	 is	
predetermined	by	 the	decline	of	 level	of	 the	psycho-
physiological	 state	and	worsens	psychomotor	perfor-
mance	with	the	simultaneous	increase	of	amount	of	er-
rors	during	CRT	test.

Lastly,	 research	of	 individual	characteristics	of	moti-
vational	sphere	in	elite	judokas	discovered	that	moti-
vation	to	avoid	failures	composes	a	personality	forma-
tion,	which	compensates	excessive	tension,	caused	by	
high	level	of	motivation	to	achieve	and	thus	regulating	
actual	psychophysiological	state.	This	might	be	consid-
ered	as	an	effect	of	training	in	athletes.

Further	research	needs	to	be	conducted	to	examine	the	
effects	of	different	combinations	of	motivational	vari-
ables	upon	athletes’	performance	e.g.	competitive	activ-
ity.	Thus,	illustrating	that	motivation	has	a	significant	
effect	on	performance	outcomes	may	increase	attention	
and	research	examining	some	of	the	same	issues	sport	
psychology	is	focusing	upon.	This	further	research	would	
clearly	link	laboratory	experimental	findings	with	set-
tings	and	tasks	relevant	to	the	target	population.
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