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The relationship between performance
and flow state in tennis competition

5. KOBHM ', T. MORRIS ®

Afe. The study almed to examdne 1) the vaHdiiy of the
mine-factor flow model in termis competidon; 2) differences
In flow siate between athleies who won or lost their
competiion match; 3) the link beiween flow and subjectve
performance; and 4) flow dimenslons as prediciors of
performance outcome

M efzody, The samplk consisted of 188 jurdor tenmds players
(115 male, 73 female) between 12 and 18 vears of ape.
Participam=" performance was recorded during junior
ranking-Hst tournamemts. Following ithe completion of
a tenmds compedilon maich, particlpamis completed the
Flow State Scak-2 and a subjective performance outcome
TNEASUTE.

Resuls. Acceptabk flow model fit indices of CFI, TLI,
SRIYIR, and RMLSEA were omly found for winming athletes.
The group of winning athletes scored sigmificamily higher on
all nine flow dimenslons, except time transformation, than
lozing athletes, showing statstically slgmificant differences
for challenge-skdlls balance, clear goals, sense of comrol,
and autotelic experience. Significamt correlailon coeffickents
were found bebween flow state and subjective performance
assessmenis. The binary logisik regresslon revealed com-
cemration on the task and sense of comol to be sipnificant
prediciors of performance outcome. The predicior variables
explained 12 % of the varlance in games won.

Conrcluston. The siudy showed that athkies who win or lose
percetved flow state differemly. Studies using reirospectve
assessmienis need 10 be aware that subjective experience
could be blased by performance outcomes. Pinpolming
psychological variables and their impact on ecologikcally
valld measures, such as performance resulis, would support
the development of effective intervermtion studies to ncrease
performance in sport competiton.

Key words: Athletic perfonnance - Models, paychological -
Adolezcent.
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thletes performing at their best in competitions

have characterised theit optithal performance
state as being completely absorbed in and focnzed on
the task at hand, feeling in contrel, while their body
worles effortlessly and antomatically. -4 This state of
optinal experience is called flow.!l. 3 Flow iz a state
of pozitive experience characterized by intrinzic mo-
tivation, total immersion in the activiny and a high
levels of enjovment that increases athletes effort
and perseverance intheir sport. Therefore, flow state
plays an impottant role in competition as the experi-
ence helps athletes to get the moeost oat of themselves
and perform above average, which could make a dif-
ference between winning and lozing,

Several definitions have been proposed for peak
petformance. Peak petrformance haz been viewed
as “behavior which exceeds one’s average performm-
ance™f “superior functioning™,” or as a “protooype of
zaperior nze of himan potential™ B The reanlt of a peak
petformance may be objectively guantifiable (= g, ob-
servations, petformance scores), wheteas flow has a
strong subjective component that cannet be directly
evaluared by othera® Bven though there are concep-
tnal differences beraesn peak performance and flow,
How iz tangentially related to peak petformance, in-
dicating that both states can occur at the samne time. 1@

To address the relationship between feeling and
performance in sport, an early study found various
characteristics, zu1ch as absorpton, inveolvement,
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and jov, to be common gualities of flow and peak
petformance F Following, the propeosed experience
model aimed to describe the link berween athletes®
experience and the reznlting performance talking
inte account two orthogonal dimensions that ncot-
porate several feeling and performance states il 12
The model indicated that performance levels gradua-
ally increase as feeling states increase from negative
(Tnisery, worry, boredom) to positive (enjoyment,
jov, ecstasy) experiences. Performance levels were
differentiated between unsiaccessfil (total failore,
inadequacy, inefficiency) and successfinl (effective-
ness, high performance, personal best) petformanc-
es, According to the experience model, feelings of
worry and boredom are coanterprodiactive to sape-
rior performances, as both experiences are related o
petformnance s that are below average . Enjoyment, on
the other hand, which is al=o a ey aspect of flow,
would signify performances that are above standard.
Testing the experience meodel, differences in feeling
states were found at varions performance levels.iz
Athletes characterized peak performances as fulfil-
ment, focus, play, and 2e1f in progresas, whereas aver-
age performances revealed a lack of fulfilment and
focuas, buat a higher importance of play and socia-
bility, and failing performmances demonstrated most
atrongly an absence of fulfilment, focus, sociabilicy,
and =elf in progress. Even thoogh the results con-
firmed the hypothezized pezitive link between feel-
ing and performance, the model has rarely been nzed
in following years and research on the nexns be-
tween feelings and petrformance has mainly emerged
as a concordtant of low research,

Cloze resemblance between the experience model
.12 and the flow model L2 % can be found for vari-
ous feeling states, as worry and boredom are viewed
as debilirarive having a negative fmpact on perform-
ance and flow, respectively, whereas enjoyiment fa-
cilitates both flow and perforTnance. An important
flow construct that conjoins both aspects of subjec-
tive experience and petformance iz the challenge-
zkills balance. The challenge -skills balance is a cria-
cial precondition to get into flow as athletes need to
achieve abalance between sitnational challenges and
petzonal 2kills.t. 2 When an athlete with low skills is
facing ahighly challenging task, this sitnation would
provoke states of anxiety, The sitnation is perceived
as threatening, of, at least, not enjoyable, becanse
challenges go beyvond personal skills, which are in-
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adeguate or insnfficient to succezzfully manage the
zimation. Simations in which performers® skills ex-
ceed cuarrent challenges lead to states of relaxation
ot boredom, becase the demands are relatively low
and easy to master. Low-challenge/low-skill =im-
ations induce feelings of apathy as the sitnation is
neither stitnilating nor dees the individonal have the
zlkills or expertise to master i, creating little or no in-
terest. To getinto flow, athlereaneed to face perform-
ance zitnations that are challenging above average
performance levels, and concuarrently athletes need
to be confident that theit skills can match the pet-
formance requirenents 2 Athletes in flow experience
one or several of the following characteristics termed
action awareness merging, clear goals, onambigiions
feedback, concentration on the task, sense of control,
loss of self-conscionsness, e transformation, and
aatotelic experience > 5

Examining individnals with different baclk-
grounds, siach as dancers, white collar worlers, and
stndents in order to idenrify what marks the onsst
of their flow expericnce the most frequent answer,
given by over 40% of the respondents, was the activ-
iy itself > Famdliar stitnoli or simply the perform-
ance of a specific activity could tigeer flow 2 1210
sport psychology, research on the flow-performance
telationship focused on the examination of peak
performance,B 14 flow state and subjective perform-
ance assessment,!s 1% and on flow state predicting
performance outcome. % Previons stndies found that
flow stare was more infense in best performances than
in competitions in general B Interviews with profes-
zional tennis athletes indicated that daring a person-
ally ontstanding competition performance over 50
percent of the players experienced flow dimensions
of concentration, sense of control, acton-awareness
merging, clear goals, and nnambigiions fee dback as
part of their match performance 4 Young concluded
that flow was related to optimnal performance, buat
that thizs optimal performance was not necessarily
aszociated with a winning performance .

Jackson et al. examined the relationship between
athletes® flow state and perceived performance and
real performance reaalts in arf life saving, road cy-
cling, and orienteering.!® Subjective performance
ratings and objective performance results, measared
by finishing position and errors in orienteering, wete
entere d as criterion variables into a standard manltiple
tegression eguation, with dimensions of flow state
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as predictor variables, The reaunlts revealed that How
dimensions explained 46% of the znbjective per-
formance rating, 33% of errors in orienteering, and
13% of the actiual performance outcome. Significant
predictors of subjective performance were auatotelic
experience and challenge-skills balance, errors in
orienteering were significantly predicte d by autotelic
experience, clear goals, aclion awareness INerging,
and nnambignons feedback, and finishing pozaition
was significantly predicte d by clear goals, challenge-
zkills balance, and action-awareness merging. The
results of the JTackson =t =l stondy demonstrated the
important association between flow dimensions and
ziibjective performance, and bersreen flow and eco-
logically-valid performance outcomes, The perform-
ance-oltcome variables were particnlarly meaning-
ful for the various sports, incloding finishing poaition
and errors in orienteering, Farare stadies investigat-
ing the flow-performance link should examine flow
atate with regard to cracial, ecologically-valid pet-
formance variables, which address core components
of the performance.

Mesat of the flow-performance studies have pro-
vided evidence underlining a poszitive connection
betwieen flow state with snbjective petformance and
objechive performance outcomes, The aszociations
between flow and performance wete tested on het-
erogenenns samples that included athletes from a
range of sports,t 15 18 bt rarely focused on a single
sporttd The carrent study consists of four aims, that
iz, to examine a) the validity of the nine-factor flow
model in tennis comnpetidion, b)) differences in fow
state between athletes who won or lost their com-
petition match, c) the link between flow state and
siibjective performance, and d) flow dimensions as
predictors of performance outcoIne

MMaterials and methods

Farticipants

The sample consisted of 18B junior tennis play-
erz (115 male, 73 female) between 12 and 18 years
of age (W=14.18, SD=1.50), Participants provided
complete data for measares of flow state and per-
formance. Demographic information showed that
patticipants had been involved in leonis competitdons
between half a year and 9 years (M=4.19; 5D=1.74),
and their training intensity varied between 1 and 27

Mol 52 - Mo, 2

FOBHIT

hours per week (MM=E.24, 310=5.65]. The estiTnation
of the normal distribarion for tennis cotnpetition ex-
perience (skewness=045; kartosiz=-0.211 and train-
ing hours per week (skewness=1.29; kuartosis=1.25)
tevealed acceptable values,2® indicating a relatively
homogene ons sample,

M easures

The Flow State Scale-2 (F33-2147 assesses the
intensiry of flow state on one occasion (eg., oOE
tennis match’), The 36-itemn scale consists of nine
zi1bscales, which represent the nine dimensions of
flow as described in the inweoduction. The response
format is a Spoint Likert (1=strongly dizagree,
2=dizagree, 3=neither agree notr disagree, d=agree,
S=strongly agree). The internal consistency alpha
cocfficients for the nine =1bscales were bebwesn
&1 and 90, Confirmatory factor analysesz of the
F55-2 demonstrated acceptable fit of the nine firat-
order factor model of flow =state for the original
(y2=1171.026; 4f=558, Comparative Fir In-
dex=0.025, Mon-Motmed Fit Indexz=0.015, Root
Mean Sgquare Brror of Approximation=0.053) and
the validation (2=1177.558, df=558; CFI=0.930,
NMNEI=0.921, RMSEA=0.051) sample L7

The =zelf-report performance items are based on
propozitions by the flow model L€ and on gualitakive
findings on flow in spott 2 14 to aszsess athletes’
perception of the performance oatcome. Participants
answered several questions on the competition
zitnaton, as well as on their technical performance,
including service, groundstr oke, and net performance.
Descriptions of  the subjectwe petformance
guestionnaires 15 1% were taken into consideration.
Technical petformance was assesaed on an 11-point
bipolar scale anchored by -5 (very poor) and +5
fexcellent), with 0 as average. Additional rarings,
using a 1 1-point bipolar acale with extreme ends of -5
and +5, assessed competition importance (anchored
by not important at all and extremnely important],
comnpetition comnmirment (ancheored by very loww and
very high), competition preparation (anchored by not
at all and very muach so), perceived certainty abouat
coTnpetition outcomne (anchored by very uncertain
and very certain), and aitnational and environmental
conditions (anchored by very debilitative and very
facilitative). Participants in this study evaluated
theit carrent competition performance to how they
perform generally in competitions,
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The objective performance outcome  was
mneasirred in owo ways, 1) by the overall match resnle
(competition match won ot lost); and 2) by number
of games won and lost. Performance resalis were
obtained from the participants themselves after the
cornpetition match and cr oss-checked with the resnlts
of the tournament draws provided by the tornament
ditectors, The competition matches were played as
partt of tennis tonrnaments condncted in metropolitan
and ruaral Wictoria, Auastralia. The comnpetition mode
provided plavers to play best-of-three with a tie-
breaker at the end of each set. Participants needed
to win two sets to claim victory of the competition
match, The second performance outcomne variable,
namber of games won and number of games loat,
had a poasible range bervesn 0 (f s, straight set loss
with no games won) and 20 (i.e., three set victory
with tao tebre akers won and one tiebreaker lost),

Statis feal analysis

Statiztical analy=siz conszisted of five parts, includ-
ing: 1) descriptive statiztics on flow state and detno-
graphic information (=g, age, 2%, tennis experi-
encel, 21 congeneric model testing of flow state in
cornpetition; 3 f-tests to exammine differenices in flow
atate between successful and nsuaccessful athletes.
4y Pearaon Pro duct-Momnent Correlation Coefficients
betwieen flow state and subjectve performance, and
€] regression analyaes with flow dimensions az pre-
dictors of performance onteome,

Dhata was entered into SP33 Version 16.0 [o assess
means, standard variations, Croobach’™s alpha, and
cotrrelation coefficients. Congeneric model testing
was undertaken nsing AMOE 16 software, bModeles-
titnations were based on maximum likelihood meth-
ods.t# Firar, we asasased a one-faclor congeneric
model to examine constriuct and comver gent validiry
of flow state in competition nsing fit measares ad-
dressing nodel parsimony (mormed chi-square index
w2/df), model fit (standardized root-mean-square re-
aidnal, SEMMR: BEREEAY, and incremental fit (C”FI,
TLIN A close model fit is achieved when fit index
valaez are berween 1 and 2 for normed 92, under .06
for SRR, between 09 and 08 for RMSEA, oo a
95 level or higher for CFI and TLI. Fit indices were
selected on the basis of best practice determnination
of nodel fit as suggested by previous SEM research
@2 and mualtivariate analysis texts, 22 2
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Regrezsion analyzes was carried out with flow di-
menzions as predictor and performance outcome as
criterion variables. Binary logistic regression analy-
zis was applied in conjunction with competition re-
a21lts (match won or lest) as categorical dependent
variable, and tweo separate uultiple regression analy-
zes were conduacted with games won and games loat
as criterion variables,

Procedureas

Following approval from the University®s Ethics
Comnittes, access was requested from tournament
directors of junior tennis towmnaments in Austral-
ia, Information statement and consent forTns were
handed ont to players and legal gnardians, Players,
who wanted to join the stndy as volunteers and who
had received consent from their parent/guardian,
cornpleted measares of subjective performance and
F55-2 immediately after the end of the competition
mnatch.

Results

Descriptive analysts

Acceptable reliabiliry walnes2 higher than 70
were found for flow sobscales ranging from 0.74
(challenge -zkills balance, 1oas of self-consciounsne 2z)
to 0.87 (aatotelic experience). The F35-2 anbzacale
scores signified moderate endorsetnent of the items
for the sample. The mean scores for the flow dimen-
sions varied between 3,16 (time transformnation)
and 3.91 (mmambignons feedback), signifying that a
namber of participants experienced flow character-
istica during competition. The abbreviations of the
flow dimension in Table I will be 12ed in the same
way for other table formats within the reaults sec-
tion. In addition, we asses=ed if items were problem-
atic based on skewness (z+ 3] and koartosis (== 7
scores, 2 All items indicated to be normally distrib-
uted with skewness ranging from -0.61 to -0.23 and
koarrozis from -0.25 o 0.89,

Flow siate in tennis competition

The firast aim of the stndy was to examine the
experience of flow state in tennis competition,

PPl



THE EELATLONEHIF BETWEEN PERFCRLIAMNCE AMD FLOW STATE I TEMHLE CCLIPETTTTON FOBHDT
TARLE L—Descripfive staisfics for the flow subscales,
Abbr. I a0 Sk ¥n L

Challenge-zldlls balance C3B 3.53 0.80 040 025 074
ACtion-awarsness merging AAN 338 075 023 027 07a
Clear goals Ci3 3.88 075 0681 0.83 07e
Unarahigunons feedback UE 3.21 075 20.49 0.04 0FF
Concentration on the task at hand CTH 3.50 029 -0.40 012 085
Senze of control 3C 3.55 0.24 20,80 015 0.80
Loss of self-conzqonsness L3C 3.59 0.24 0.40 019 075
Tirne transformation T 318 034 042 001 07
Antotelic experence AE 3.63 102 3.60 .24 .87

Abbr.: abbreviaton; Sk.: albewneas, Fo.: kortoaiz

Inidally, we assczzed whether there are differences
in experience of flow berween Inale and female
participants. The model for males and females had
identical path structares with a higher-order flow
factor and nine observed variahles representing the
nine flow dimensions. Testing for measureTnent
invariance between genders, we investgated if the
nine -factor flow model differs for male and femnales
players. Follewing Bymes approach, we applied
eguality constraintz on the measirernent paths for
flows model for male and female participanes in
order to make the factor loadings iovariant across
the two groups. The resalts showed that the solation
was non-significant supporting the invariance of the
measrement model between males and females
(2=79.508, df=62, P=0 066, CFI=0.974, TLI=0.969,
SEMMR=0.060, RMIEA=0.038), The indices of the
model suggested a good fit of medel, with a non-
zsignificant p valoe providing sapport that fow state
was experienced similarly across gender. Therefore,
further analysis incladed combined data of male and
female partcipants.

Comnposite variables (i =, averaging the number of
itemn responses per subscale) wetre 1sed to constract
nine indicator variables representing the nine flow
dimmensions. Inially, congeneric and parallel nodels
were teated to exanine whether comnposites and error
variances contribnted egqually to the measarernent

TaniE I —Mode [z of fow state in fepnis comperifion.

model, or if some indicators contribute more to the
latent variable of fow state than others, In addicieon,
nested nodel comparisons were estimate dro evaliate
significance y? differences between congeneric and
parallel models. Testing the congeneric model firat,
Mardia’s coefficient to assess normality showed a
multivariate kuartosis wvalue of 27.530, indicating
significant multivariate nDon-normality, Henees,
reaalts were then interpreted using boolsmapping
techniques with 2000 zamples and the Bollen-Stine
adjnsted P-value,

As shown in Table I1, acceptable fit was foand for
the 1nconstrained congeneric odel (hModel 11, The
Bollen-Stine P was non-significant, which firther
sapports the construct validiry of flow state in tennis
comnpetition, The factor leadings varied berween
23 (dme transformation) and 84 (sense of conmrol)
with a mean loading of 0.6, Factor loadings have
been proposed to be above 0.30, approximately
explaining 10% of the wvariance, to gualify for
meaningfinl interpretation,?® 7 All factor loadings,
except time transformation, loaded stronger on flow
state than the saggested cuat-off point. The results
provided suppott for the convergent validity of flow
state in tennis cornpetition, Testing the model again
with composites and error variances constrained o
be egual, the parallel meodel revealed a significant
Eollen-Stine P walue and was not supported well

Bollen- EAMEEA

e df ¥df Stine p FL TLL SRIVE RIMEEA (90% CT)
Idodel 1 (Congenenc) 53973 T 1533 0241 0960 0.247 003 007y 00440101
Mdodel 2 (FParallel) 254 518 43 58919 000 C.e87 0738 0150 0162 01430182
hdodel 2 (Congenenc Won) 34 564 T 1280 0786 0975 0267 0043 Q050 00000085
Ihdodel 4 (Congenenc Lost) 58018 T 2.143 0270 0.907 0878 ooe 0123 0070167
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by the fit indices (bModel 2). The neated model
comparison showed a zignificant difference (Ay2
(161=200.538, P<0.001), that is, the congeneric
mndel fits the data significantly be tter than the parallel
model, indicabing that one or more flow dinensions
vary significantly between moedels and shouldnot be
presumned to be equal. Finally, we tested the model
fit of flow state for athletes who won (MModel 3) or
loat (hodel 4) the comnpetition match, Bollen-Stine’s
P was not significant for both moedels, indicating
adequate fit for both aub-samples. The fit indices,
oo the other hand, showed strong support for Jow
state and winning performance, but not for losing
petformance . Acceptable values were found for CFHI,
TLI, SRMR, and RMEEA for flow atate and winning
performance s; whereas subatantially lower fit indices
were found for nnsnceezsfal performances.

The reanltz of the model testing in Table IT
indicated that flow state varies between succesaful
and unsnccessful athletes, Evidence for the variation
of flow state was provided by dModel 2, showing that
flow: factors differed in their contribation to flow, and
based on Meodels 3 and 4 signifying a better fit of the
data that reflected a successful performance rather
than an unsuccessfial one,

Differences in flow skate

In the next step, we examined which flow diTnen-
sions showed simidlarities or variations across groaps
of winning and lozing athletes. Group analyeis with
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independent sataple ¢-tests wetre chosen Lo coInpare
athletes who won (N.=111) and lest (N.=77) theit
cornpetition mmatch, Winoets repotted a higher flow
experience than losers for all flow dimensions, ex-
cept time transformation. To examine group differ-
ences, a Bonferond adjusted P value was calcilated
to account for repeated measuremnent and to upheold
the 5% significance level. Winning athletes scored
higher on all low dimensions, except time transfor-
mation, than leosing athletes. Bazed on the adjusted
Q06 cut-off level, statistically significant differences
in flow across groups were found for challenge-skills
balance, #1.81=3.31; P=0.001; 4=048, clear goals,
H1B81=2.81; P=0.006, 4=0.30, szense of contrel,
t(1.8y=4.54, P=0.000; £4=0.67, and autorlic experi-
ence, (1.81=1.83, P=0.000; d=0.88, The retnaining
flow dimenszions did not show zignificant differences
berween groaps for the adjusted g value, The 4 val-
112, howevet, indicated nodetate differences in flow
characterizstics bebween competiion winners and
losers (acriop-awareness merging 4£=0.32; unam-
biguous feedback 4=0.32; loss of self-conscionsness
A4=0.36Y, Mo significant differences emerged for con-
centration on the task and time transformation nei-
ther at the adjusted nor at the regnlar P level.,

Flow state and subjective performance

The third aim of the study was to examine the as-
zocdation between flow dimension and subjective
performance. As ouatlined in Table ITT, Pearson prod-

Tani B I —Correlarions be fween fow subscales and selfasseszed performance.

Z3B LTl 23 ur ZTH =2 LaZ TT AE
Technica performancs
1% cerves 0.3 022 0.21 021 024 030 023 011 0.37
201 zerves 0.28 023 0.23 o.1% 020 0.33 025 0.09 041
Forehand 0.2 042 0.3 o227 029 047 0.24 0.14 0.9
Backhand 023 018 029 018 o017 029 016 0.0% 028
Vollexs 0.25 0.33 0.24 0.19 0.20 0.30 006 0.01 022
Ilean 0.30 028 028 0.21 022 0,234 012 0.02 0.2
Competition aspects
Comp. impeortance 0.3 025 028 018 027 0.26 012 015 0.%38
Cormp. corarmltroent 0.52 025 045 0.35 040 0.47 023 0.1%9 057
Comp. preparaion 0.52 025 048 035 045 0.4 023 0146 044
Comp. certainty 0.40 0.30 0.31 0.2 023 0.4 0.31 01z 0.35
Ability 0.33 021 0.31 025 012 036 013 0.0% 0.30
Brvironraent 0.11 0132 0.01 0.11 -006 010 003 0.25 01z
Ivlean 0.38 023 0.30 028 028 0.%34 020 0.14 0.37
Valoes of r 20,19 ame significant at P=0.0L.
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nct-Tnoment cotrelation cocfficients were calclated
between low dimensions and technical performance
and sitnational factors, hoat links between flow di-
mensions and technical performance variables were
significant at a .01 level. The findings showed that
all correlations were higher for forehand than for
backhand performance. Mo clear pattern emerged
for firat and second serves, Particularly srong links
across technical performance assessments (Eerves,
groundstrokes, and volleys) and flow were found for
aatotelic experience (mean r=0.34), sense of control
(mean £=0.341, and challenge-skills balance (Tnean
r=0.30), Timne rransformnation (Tean r=0.08) and loas
of self-conscion=ness (Tnean +=0.19) showe d we aker
links,

Additional performance aspects, as shown in the
bottomn half of Tabkle I, provided substantial aop-
pott for a peositive, significant relationship between
flows dimension and subjechve performance percep-
tions, Most correlations were zignificant at the 0.01
level, except for itemn environmental and sitnational
conditons. It nay be thar this irem was not specific
zo that participants were not clear about its neaning,
which could have led to a weaker association with
flow, Similar to the reanlts ontechnical performance,
arrong links were found for the varionsz performance
aspects and autotelic experience, zense of control,
and challenge-skills balance, wheteas time ransfor-
mation and less of self-consciousness revealed the
smallest e an carrelation coefficients.

Flow state predicting performance ounlcoms

The =z=cond aim of the astudy was to inovestigate
which flow dimensionz predict  performance
oatcomes . We applied standard mualtiple regression
analyzis with flow ditnensions as predictor variables
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and performance as criterion variable. To develop a
greater understanding of the relationship berween
flow and performance outcoIne, separate regression
analys=is were run with varions criterion variahles,
including a) match outcome, b) nomber of games
won, and ¢) number of games lost, Batch outcome
was a dichotomons variable (win, loss) which was
analyzed through binary logistic regreszion, whereas
namber of games won or lost were conblinious
variables with a possible range between 0 (%=,
straight zet loss with no games won) and 20 (7=,
three set win with a debreak at the end of each
zet). The performance outcome variable, nomber
of games wonflost, were standardised to z-zcores o
facilitate interpretation berseen regression analyses.

In Table IV, we present the rezsnlts of the binary
logiztic regression. The Hoamer-Lemeshow tesr of
overall fit showed that there were no significant dif-
ferences (y2=5.660, 4=8, P=0.684) between the ob-
zerved and the predicted obzervarions. The overall
fit based on the Megellerke value revealed an Rz of
0.227. There wetre two significant predictors of pet-
formance ouatcome in concentration on the task at
hand (Wald=7.510, P=0.006) and sense of control
Wald=6.872, P=0.008, In additicn, three predictor
variables including losz of self-conscionsness, time
tran=formarion, and aarotelic experience showed sig-
nificant trends. The predictor variables of flow state
cortecty explained 83 8% of matches won, bat only
46 8% of matches loat.

Finally, we examined the relaricnship between
flow and petformance as measuared by games won
and games lost. The predictor variables explained
139 of the wvariance in games won., The only
zignificant predictor was found to be auatotelic
experience (beta=27). Measaring petrformance
by games loat, sense of control (beta=-047) was a

Tam & IV —Binay lopishic regression ame lesis berween fow dimensions and march ouwrcome.

Variablea B IEBR Wald Sig. BErp(B)
C2E 0088 0,324 0.044 0,833 0934
AAT 0.108 0268 0.167 0683 - =13
falx} 0528 0,326 2623 0.105 1.696
UE 0203 0255 0473 0492 0816
CTH 0,764 0273 T.510 0008 0466
3 0.874 0234 6872 [eXala=] 2298
LaC 0.2354 0233 279 0092 1482
T 0372 0157 3568 005 0,650
AE 047 0251 3518 00eal 1.800
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TamL E WV —Muliple regression analvses be reen fow dismersions and pares worn and bsr.

(FANES WOLL (Famesa lozt
TTnatandardized Standsrdi zed TInatandardized Standardized
Coefficients Coefficients Fia Coefficients Cosfficients Fia.
B SEB Bata B SEB Bata
CSEB 0.114 0.135 0021 0,359 0221 0.133 0.176 0.0598
AAN 0.0l 0.113 0.0186 0851 0.043 0.111 0.033 0.6596
z3 0.056 0.136 00685 0.525 0161 0.133 0121 0228
UE 0151 0.127 0113 0235 0.068 0.124 0.051 0587
CTH D053 0.10% 0047 0,625 0.3589 0.107 0.320 0.001
3 00583 0.137 0.083 0547 -0.566 0.134 0,473 0.000
L3C 0030 0.098 0025 0.755 -0.13%5 0,054 0118 0,133
T 0131 0.078 0,123 0.054 0.110 0.078 0.103 0.151
AE 0,258 0.107 0287 0.017 -0.071 0.105 0073 0.492

negative predictor of performance, indicating that
patticipants experience a loss of contrel with an
increasing loss of games. Cn the other hand, with
an increase of number of games lost patticipants
reported a motre focnssed concentration on the task
at hand (beta=0.32). The predictors of flow explained
16% of the variance in games loat,

Discussion

Thiz zb1dy was dezigned to examine the relation-
zhip between flow state and performnance in tennis
cormnpetition, Initially, we examined variouns nodels
of flow state. There were no gender differences in
the experience of flow in this ennis zatnple, support-
ing previons research that showed that flow state is
a similar experience for males and females.? 16 With
regard to the first aim, the results indicared accepta-
ble comvergent and conatract validiry of flow atate in
tennis competition. Stonger flow dimensions with
at least 50% of variance explained were found to be
challenge-skills balance, clear goals, concentration
on the task at hand, sense of contrel, and antowelicex-
petience . Crverall, the congenetic low model showed
a ach better fit of the data than the paralle]l meodel,
corroberating that flow ditnensions ceontribuate in dif-
ferent ways to flow state in tennis competition, and
cannot be azsumed to be equal. These resnlts con-
firmed findings by Stavron and Zervas showing that
the factor loading of the flow dimensions can vary
considerably. More importantly, model comparisons
indicated that the data fit the fow model substantial-
Iy better for athletes whe won, rather than lost, the
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comnpetition, The findings sugeested that flow state,
ot a state closely representing flow, seemn to ocolar
when athletes perform successfully, whereas a com-
petition losz appeared to bear little rezemblance with
fomw,

Taking part in competition play, athletes may per-
ceive that winning and losing are the ost iportant
match ontcomnes. “When winning and outperform-
ing others becomes paramount, the process of expe-
tiencing becomes lost and the read to flow becomes
more ardioas™2 Several stidies underpinned this
aratement, finding that task orientarion, in contrast o
outcome orientation, is an antece dent of Aow B 15 We
found strong evidence that winning athletes experi-
enced mmost flow characteristics more strongly than
lozing athletes. In addition, moderate to strong corte-
lations signified that Aow state was higher when par-
ticipants perceived that their performance, in com-
parison to their general performance, was stronget.
The findings supported Privette and Bundrick’s the-
oretical propeositions of the experience-performance
model, indicaring that a better performance entails a
more positive experience.

A cruacial aimn of thiz study was to examine whether
flow state predicted comnpetition ontcome. Concen-
tration on the task at hand and sense of contrel were
zignificant predictors of match won or lost that varied
from previons findings,!% indicating the variability of
flow dimensions in pre dicting objective performnance.
The importance of flow as predictor of performance
could vary based on the sport typelE and the com-
petition stractare.! Tennis is an open-skill spott that
iz mainly bazed on externally-paced performance in
direct competitions, In additien, petformance is fre-

PPl



THE EELATIONMEHIF BETWEEN PERFCRLANCE AMND FLOW STATE I TEMMIE COMFETITION

guently interrapted by breaks in berween peoints or
when players swap ends. In confrast, Jackson et al.
examined athletes from three sports (cycling, orien-
teering, snrf life saving), which require cloze d-skills
and are of a continious natare, The different findings
in this and the Jacksen et al. stady snggested that
there iz a variation in the importance of flow char-
acteristics for performance ouatcommes, and that that
variaron is likely to be influenced by the type of per-
formance flow is measared in,

Looking at the relationship between flow and pet-
formance in mote detail, the resnlts showed that sommne
flow dimensions had a peositve association with pet-
formance, whereas other dimensions revealed a neg-
atve lnok, As expected, antotelic experience showed
a zignificant positive relationship with games won
and sense of control a significant negative associa-
tion with games loat, Interestingly, concentration on
the taszk at hand was a positive predictor for numbers
of games lost. Previously, Jacksen et al, reported an
nnexpected resnlt between unambignous feedback
and performance cutcome: “The finding of a po=i-
tive relationzhip between feedback and errors in this
astndy indicates negarive feedback may contribuate
to further errors (and this less flow)™ 16 A similar
e chanism might apply to the findings in this study.
Winning athletes have to deal with fewer distrac-
tions, as they can follow their game plans, and they
are less in demand to readjust their concentration
than losing athletes, Distractions could either have
an external source, si1ch as an andience or opponsnt
that disrupts the athlete™ focus, or an intetnal soutce,
ziach as debilitating thooghts or emnotions: “When we
are anxions or tired, trying not to think abour some-
thing may paradeoxically increase its prominence in
our conscionsness™ .28 Tnder the stress of facing de-
feat in a competition, athletezs who oy to block oat
thoughts of lozing may become preocccupied with it
Wegner described the overpowering of suppressed
thoughts over intentional concentration as hyperac-
cessibiliny.2? These counter-produactive processes
pcear when the working memery is overleoaded,
which would happen when athletes are performing
nnsnceeasfillly, The finding of a positdve reladon-
zhip between concentration on the task at hand and
games lost indicates that concentration may become
a conscious process as athletes oy to focos harder
to barn the nateh around and need to aveoid disruap-
tive thoughts and debdlirarive emnotions, Cn the other
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hand, snccessfial athletes who are in flow might not
perceive it as hard work to focns on the task ar hand
as flow state is signified by effortlessness and wan-
scendence 2

One of the main limitations of this study was the
nse of a retrospective design, Collecting flow and
performance data following the coInpetition deoes
not allow for making conclnzions on causal, one-
directional effects berween flow and performance or
whether flow and performance are linked by a recip-
rocal relationship, Im addition, the effect of perform-
ance putcomne on self-report assessments of paycho-
logical states conld be compromnised by methods of
retrospective introspection. 3 Filling cut the flow
guestionnaire iTnmediately after lozing these compe-
titionz conld have led to a lower flow assessment. In
a study on potential risks of retrospe ctive introspec-
tion, Brewer et al2? reported that the retrospective
evaliaation of confidence and task focus, which are
also impertant characteristics of flow state, was con-
founded by performance outcomne . Therefore, kmowl-
edge about the performnance outcome can influence
the evaluation of athletes” experience . To aveid this
measntement bias and to she d more light on the con-
necton berween flow and performance, a different
tesearch approach is required by iovestigating the
flow-performance link through repeated measare-
ments of flow and performance during competition
to detect the timely sequence of changes in flow and
performance. This way, athletes do not know abont
the overall performance outcomne and, therefore, are
lezz biazed in their low assessment and reflect more
genuinely about their competition flow state. This
tezearch approach would provide more concliusive
teaalts on the associarion bebween flow and perform-
ance,

Future research shonld focns on the relatonship
berween flow and performance to increaze the un-
derstanding of poszible cansal links between these
variables., One research approach could be to in-
vestigate the connecHon between flow state and
petformance that is directed to untangle the rela-
tionship between flow and objective performance.
Frevionz amidies, incloding the carrent one, meas-
ired flow once after the event, which reflects flow as
one, non-changing state for a specific entire event.
Future research need to acknowledge the fact that
flow iz a temporary, ephemeral state, which need
to be measured repeatedly to obtain a mere accu-
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rate reflection of the variations in flow =state and
performance. COne approach conld apply a pre-post
measarement design, in which the first gquestion-
naire iz completed prior to performance asseszsing
pozsible antecedents of flow, auch as confidence,
concentration, expectations, and competence, and a
second guestionnaire completed peost performance
examining flow state. B A similar approach in sports
that offer tme for athletes to complete flow meas-
ares during performance, such as tennis, would
more clearly pinpoint ante cedents of flow and pro-
vide more detailed information on the connection
and interaction of flow and performance, Mualtiple
measurements of flow and performance are needed
to test for causal relationships between flow state
and performance. Tsing the nine -item short form of
the fow state scale?! takes less than a minuate to fill
ot and could be completed repeatedly. In a tennis
match, athletes would be able to report on their fow
state before and after the match, as well as during
the breaks when swapping sides. Patterns in which
performance increased after flow increased wonld
provide evidence for a one-directional connection
in which flow directy affects performance. The op-
pozite pattern would suggest a one-directional link
with performance influencing flow, or a pattern, in
which both flow and performance jointly increase
ot decrease, could emerge, whichweould indicate re-
ciprocal effects berween flow and performance.

Conclusion

The stndy showed that athletes who win or lose
theit competition matches perceived flow state dif-
ferently, Studies using retrospective assessments
need to be aware that snbjective experience could
be biazed by performance outcomes. This line of
research assessing expetiences duaring competition
should compare winning and losing athletes to dif-
ferentiate performance outcoIne effects and gain a
better understanding of athletes" perceptions. Con-
centration on the task at hand and sense of control
were significant predictors of performance outcome,
Finpointing paychological variables and their iTnpact
oo ecologically valid neasuares, such as performance
resials, would support the developrnent of effective
intervention stndies to increase petformance in sport
comnpetition,
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