The Spanish Joumnal of Psychology

2001, Vol. 4, No. I, 3-10

Copyright 2001 by The Spanish Journal of Psychology

1138-7416

Is the Breadth of Individualized Ranges of Optimal Anxiety (IZOF)
Equal for all Athletes? A Graphical Method for Establishing IZOF

Diana Pons, Isabel Balaguer, and M. Luisa Garcia-Merita
University of Valencia

Recall and direct methods to determine the individual zone of optimaf funcrioning (TZOF)
cannot account for potential individual differences in the span of optimal anxiety.
Accordingly. an attempt was made to test a graphical techaique that could establish the
span of optimal anxiety ranges for individuals. State anxiety (STAI; Spielberger. Gorusch,
& Lushene. 1970; and CSAI-2; Martens, Burton, Vealey, Bump, & Smith, 1990) was
assessed before competitions (10 to 20) in six Spanish golfers during a season. Performance
in cach match was determined using golf scores and self-ratings. Optimal anxiety ranges
were established graphically by plotting individual scores of precompetition anxiety against
individual performance values. Optimal ranges were also determined using Hanin's (1986,
1989) direct and recall methods. The efficacy of each method was contrasted by comparing
performance between cases in which the golfers possessed optimal or non-optimal anxiety
according to each method. More of the golfers performed better when competing within
an [ZOF established with the graphic pracedures than with the other methads.

Kev words: outstanding performance, individual zone of optimal functioning

Los métodos directo y retrospectivo para eslablecer la zona individual de oépfimo
funcionamiento (IZOF) no consideran las posibles diferencias individuales en la amplitud
del rango de ansiedad optima. Por este motivo se sometid a prueba un método grafico
que permitiera establecer la amplitud de los rangos de ansiedad éptima de forma
individualizada. La ansiedad estado {STAl; Spielberger, Gorusch y Lushene, 1970, y
CSAI-2; Martens, Burion, Vealey, Bump y Smith, 1990) se evalud antes de las
competliciones {10 a 20) en seis jugadores de golf a lo largo de una temporada. El
rendimiento de cada competicion se establecio utilizando el nimero de golpes efectuados
y autginformes. Los rangos de ansiedad éptima se establecieron gréaficamente,
representando los niveles de ansiedad precompetitiva frente a los rendimientos de cada
jugador. También se establecieron los rangos de ansiedad dptima, empleande los métodos
directo y retrospective propuestos por Hanin {1986, 1989). La eficacia de cada método
fue contrastada comparando el rendimienio de los casos en los que el nivet de ansiedad
se situaba dentro o fuera de fa zona establecida de dptime funcionamiento. Comparande
los tres métodos, la mayoria de los jugadores de gotf rindieron mejor cuando competian
dentro de su IZOF establecido con el procedimiento grafico.

Palabras clave: rendimiento sobresaliente, zona individual de optimo funcionamiento
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The relationship between anxicty and sport performance
is one of the classical issues in the field of sport psychology.
Despite considerable study, support for the traditional
explanations of this relationship, such as the inverted-U
hypothesis is lacking (Landers & Boutcher, 1986: Martens,
Vealey, & Burton, 1990; Raglin, 1992). One of the primary
explanations for the failure of thesc traditionul theories is
that they do not account for individual diftferences in the
way anxiety has been found to influence the performance
of athletes, A number of reviews of this Hiterature have

fuvored Hanin's (1986, 1989, 19942) midividual cones of

optimal functioning (1I7Z0F) model as a vseful alternative in
studying the anxicty-performance relationship, because it
explicitly incorporates the notion that athletes respond
differently to anxiety (Gould & Krane, 1992).

The [ZOF model contends that cach athlete posscsses an
optimal zone or range ol anxiety that 1s most beneficial for
performance (Hanin, 1978, 1986, 1994u). This optimul
anxiety level can vary considerably and may runge from very
low Lo very high, depending on the individual athlete. Also,
this variation should exist for athletes in any given sport and
should not be affected by the athlete’s skill or cxperience.
Rescarch also supportls the notion that performance 1s
significantly better when competing athletes have anxiety
levels within thesr own optimial zone (Gould, Tuffey, Hurdy,
& Loachbaum, 1993; Krane, 1993; Raglin & Turner. 1993;
Turner & Raglin, 1996; Woodman, Albison, & Hurdy, 1997).

Hanin (1986, 1989} has described two methods by which
an athlete’s optimal anxicty zone may be determined.  In the
direct method, anxicty is assessed prior to a series of
performances until an outstanding or personal  best
performance occurs. Initial rescarch by Hanin (1978, 1989),
using the Russian version of the STAI (Spielberger. Gorusch,
& Lushene, 1970), indicated that by adding and subtracting
4 anxiety units (approximately one-half standard deviation)
to/from this anxicly score, the optimal zone of anxiety was
obtained. So, for instance, if an athlete has an anxiety score
in the STAIL of 40 beforc setting a personal record
performance. then that athlete’s optimal zone would range
{rom 36 to 44. Becausc this method is time and resource
consuming, and may be impossible in some circumstances,
Hanin (1986, 1989) developed an alternative method based
upon recall. In this case, athletes fill in the STAI with
instructions to respond to each of the items according to how
they recalled feeling right before their hest performance. As
with the direct method, four anxiety STAI units are added
and subtracted from this total to yield the optimal zone. Hanin
recommended that a recall method should be used as a basic
technique to establish the individualized optimal zones based
on an athlete’s past pertormance history. Rescarch by Hanin
(1978, 1989) and others supports the utility of recall method
(Turner & Raglin, 1996). Significant correlations ranging
between .60 and .80 have been found between recalled and
actual past precompetition anxiety values, and performance
tended to be better when precompetition anxiety fell within

the 1ZOF derived from recalled values (Raglin & Turner,
1993 Turner & Raglin, 1996).

Although there is empirical support for the recall method,
and despite the fuct that this retrospective approach has been
adopted in other anxiety theories (Jones, Hanton. & Swain,
1994}, several limitations are evident. First, research has
found that some athletes are inaccurate in reealling pust
anxiety (Raglin & Morris, 1994). Second, there is evidence
that the accuracy of recall is higher for more recent events
(Huarger & Raglin, 1994). and some studies have {ound that
recall accuracy may drop to unacceptably low levels at spans
as short as seven months {(Imlay, Carda, Stanbrough,
Dreiling, & O'Connor, 1993). Third, even in cases in which
the correfation between recalled and real past precompetition
anxiety is high, considerable vartance remains unaccounted
for, and this could lead to errors in establishing the [ZOF.
Fourth. in some cases, the result of the competition has been
hypothesized o bias the Tevel of recalled anxiety (Brewer,
Van Raulre, Linder, & Van Raalte, 19913,

In addition fo these concerns, Hanin {1994a) proposed that
not only does the level of optimal anxiely vary considerably
across athletes. but also, so shouid the effective breadth of
this zone of optimal functioning vary. Conceplually, this is
consistent with the imitial TZOF model and should enhance its
usetulness. Unfortunately, each of the classic methods used
employ a standardized optimal anxiety range (i.c.. optimal +
4 anxiety units) and do not include ways to modify the range
of the optimal functioning (or individual athietes.

As a conscguence of these issues, in the current study, an
clfort was made to develop and test a graphical method for
establishing individualized ranges of optimal anxicty, and to
determing if this range varies in the sample. Direct assessments
of precompetition anxicty were made prior to a series of
performances. Because some researchers (Gould, Tufley, Hardy
& Loachbaum, 1993) have proposed that sport-specific anxicty
measures, such as the Competitive State Anxiety Inventory-2
(CSAIL-2; Martens, Burton, Vealey, Bump, & Smith, 1990).
would enhance the effectiveness of IZ0F, both the STAI
{Spiclberger, Gorusch & Lushene, 1970} and the CSAIL-2
{Martens, Burton, Vealey, Bump. & Smith, 1990) were used.
And, because research (Raglin, Morgan, & Wise, 1990) has
found subjective measures of performance to be more useful
than objective measures in testing the effectiveness of the
1Z0F, both subjective and objective performance crileria were
included, The graphic method was then contrasted with optimal
anxiety zones established using Banin's (1986, 1989) divect
and recall techniques to compare their relative usefulness.

Method
Participants

Young golfers rather than adults were chosen in order
to facilitate comparison with the athlete sample from the
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published 1Z0OF rescarch on the ability to recall past
precompetition anxiety (Raglin & Morgan, 1988: Raglin, et
al,, 1990, Raglin & Turner, 1992; Raglin & Turner, 1993).
Junior-level golfers rom a local club who were at the
advanced level (handicap below 8) were invited to take part
in this study. These who agreed to participale signed an
informed consent before taking part in the investigation,
The final group was limited to golfers who had filled in the
anxicly scales at 10 or more competitions (10 to 20
competitions) and who had at least one outstanding (i.e.,
personal best or cqual to his or her personal best)
performance in those competitions.  The final group
consisted of six golfers, two females and four males, ranging
in age from 16-20 years old with 4 mean age of [7.1. The
oodfers had been involved in sports for an average of 7.1
years, and had played competitively for 6.1 years. Their
average handicap was 3.9 (SD = 3, range = 0.4 to 8).

Instruments

Spanish versions of the {ollowing questionnaires were
employed in this investigation.

State-Trair Anxiety Inventory (STAL Spielberger.
Gorusch, & Lushene, 1970), Only the state subscale was
uscdl. In the adaptation of the STAI to Spanish, the scoring
differs from the English version. Both versions consist of
20} Likert-type items, but in the Spanish version, the scoring
on cach item ranges [rom -3 rather than 1-4. The items
arc also totaled differently. In the Spanish version, the 10
positively worded items (anxiety absent) are subtracted from
the total score of the 10 negatively worded items (anxiety
present), and a constant of 30 is added. Total scores range
from a minimum of 0 to the maximum anxicty of 60 {this
change affects the mean but not the psychometric propertics
ol the scale). The age group mean for the Spanish version
of the STAL s 22.8 (8§D = 10.8), The alpha coefficient
ranged {rom .86 (0.92.

Competitive State Anxiery Inventory-2 (CSAIL-2; Martens,
Burton, Vealey. Bump, & Smith, 1990). The cognitive and
somatic subscales of the Spanish version (Roca, Pérez y
Lizaro, 1991; Pons, 1994) of the CSAI-2 were used in this
study. In this version, the cognitive scale has only 8 items
because the first tlem of the English version was not directly
trunslatable, and so, was climinated. Hence, scores in this
scale range from 8 to 32 rather than from 9 to 36. The
Spanish somatic subscale, like the original version, has 9
iterns. Responses of cach 1tem are scored in a Likert-type
scale, ranging from | (ot at all) to 4 (very much so).
Therefore, total scores on the somatic subscale range from
Y 10 36. Martens et al. {1990) reported the means and
standard deviation of the CSAI-2 subscales in various sports,
In golf. the sample was made up of 113 players and the
results were: CSAIL-2 cognitive M = 1697, 5D = 545 and
CSAI-2 somatic M = 15.31, §D = 3.91. In our study, the
CSAI-2 cognitive and somatic subscales obtained means of

M =18.45 (5D =5y and M = 13.31 (S0 = 2.5), respectively.
Reliability coefficients for the CSAI-2 ranged from .79 1o
.81 on the cognitive subscale and from .82 to .83 on the
somatic subscale (Martens et al., 1990}

Procedure

At the beginning of the season, the investigators met
with each golter to reacquaint them with the procedure and
to record personal data about participation in golt. At this
time, the participants filled in the STAL and the CSAI-2,
with the instructions to answer the items according to “how
you remember feeling belore your best competilion,” in
order to establish optimal anxiety scores based on recall
method as proposed by Hanin (1986, [989).

One hour hefore cach competition during the season,
participants again filled in the STAI and the CSAI-2,
responding 1o each of the items according o “how you feel
at the present moment.” Following cach competition, we
collected both objective performance measures (number of
strokes to complete the 18 holes minus the individual’s
handicap), and subjective ones (satistaction with his or her
performance at this competition on a 0 {o 10 scale, where
(h was very, very imsatisfied and 10 was very, very satisfied).

Determination of the Optimal Zone

Three methods were used Lo establish optimal anxiety
for each subject. Separate optimal zones were determined
for the STAI and CSAI-2, as well as {or objective and
subjective performance criterin. In accordance with Hanin's
{1986, 1989) suggestions for the recall method, recalled
best-performance-anxiety values, as measured with the STAI
and the CSAI-2, were used to identify optimal anxiety. In
the direct method. the best match for cach golfer was first
identified. This was done separately using both objective
{number of strokes) and subjective (satisfaction) criteria.
The precompetition anxiety score for that best match was
defined as the optimal value, In the event of ties (two cases),
the meuan of the optimal anxiety values was determined. To
establish the optimal zone for (he STAIL four anxiety units
(i.e., one-hall standard deviation) were added to and
subtracted from the optimal value, resulting in a optimal
range of 9 units.  This procedure was repeated for the CSAL-
2 subscales, and the optimal range based on one-half
standard deviation of these scales was established. I our
sample, the range of the optimal zone was 7 units for
cognitive scale, and 5 units for somatic scale.

[n the direct method of establishing optimal anxiety,
anxiety is typically assessed before competitions until a
personal best performance results. Tn the present case,
optimal anxicty was cstablished using the best performance
out of all available cases where anxiety data had been
collected. Technically, this differs from the direct method
used by Hanin (1986, 1989). but all the golfers rated this
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Figure I. Relationship between state anxiely (STAI) and objective performance (strokes = score minus handicap) and 1ZOF

for subject 3.

performance as outstanding, and in several instances it
represented a personal best performance.

Because the procedures developed by FHanin (1986, 1989)
for establishing optimal anxiety employ a standardized
optimal range of anxiety (i.c., optimal + 4 units) despite the
possibility that the span of optimal ranges also differs across
athletes, a graphical method that could yield individualized
optimal anxiety ranges for each subject was developed. This
graphical method was essentially a variant of the direct
method. For each individual golfer, precompetition anxiety
scores were plotted against performance scores as shown in
Figures [ and 2. Separate plots were made for the objective
and subjective performance criteria. A ¢riterion measure of
outstanding performance was established a priori. For the
objective measure, performances were considered outstanding
when the (otal score of the golfer (strokes made to complete
the 18 holes minus the handicap) was below par for the
course (i.e., 72). For thc subjective criteria, matches with

ratings cqual to or above a score of 8 on the 10-point
performance-rating scale were judged as outstanding (one
standard deviation above the mean of satisfaction, considering
the values obtained in our sample: M = 5.0 and 50 =3.1).

The optimal range for the goller was then determined by
cxamining the plot and identifying all performances that fell
within the outstanding category. The lower and upper
boundaries of the optimal zone were established based on
the highest and lowest anxicty values in the outstanding
calegory. Figure | shows that all of the optimal anxiety
values were closely clustered within a narrow zone.
However. in twa cascs, for cach of the anxiety questionnatres,
one outlier was evident (sec Figure 2), In these cases where
the clustering was less obvious and following the classical
procedure, the upper and lower boundaries of the optimal
zone were limited to those anxiety valucs that fell within
one hall a standard deviation of the mean anxicty value of
afl optimal scores for that individual.
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somatic anxiety (CSAI-2)

Figure 2. Relationship between somatic anxiety (CSAI-2) and subjective performance (satisfaction) and [ZOF for subject 5.
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Statisrical Analyses

Differences between mean performance scores were
compared in cases in which the anxiety values were inside
or ottside (i.e., above or below) the optimal range for each
method via one-way ANOVAs for each golfer. Comparison
was conducted for each performance criterion und separately
tor the STAI, and the CSAI-2 subscales. The relative
cfftcacy of the methods for determining optimal anxiety was
compared by establishing the percentage of competitions
that were correctly identified as outstanding or less-than-
outstanding on the basis of the optimal anxiety ranges (i.c.,
number of outstanding performances inside the zone, added
to lcss-than-outstanding performances outside the zone).
The variability in the span of the optimal anxiety ranges
formed using the graphic method was determined and the
similarity of the optimal anxiety ranges of the three methods
was determined by cstablishing the percentage of times the
ranges overlapped.

For example, as can be scen in Figure 2, the IZOF range
for somatic anxiety determined by the graphic method lor
participant 5 was 14 to 16. According to the direct method,
because there was a tie between [4, 15, and 16, we cmployed
the value of 15 (the average) as the optimum anxiety score
and 1ZOF fell between 13 and 17 {15 % 2). Participant’s
recalled optimuin somatic anxicty value was 17; therefore,
according to the recall method, IZOF was between 15 and
19 (17 £ 2). Once the IZOF boundaries had been calculated
by each method, a ong-way ANOVA was carried oul {for
each of the methods) to check the differences in subjective
performance (satisfaction) as a {unction of whether his
somatic anxiety was within, above, or below his [ZOF. The
percentages of correctly classified competitions were
calculated, as already explained.

Results
Performance inside and owtside IZOF

One-way ANOVAs were generated singly for cach
participunt’s performances to determine whether performances

Table 1

inside and outside the optimal zone differed significantly.
Table | summarizes these findings and indicates the number
of subjects whose performance was statistically better
{p < .03) for each method of establishing IZOF. Similar
results were found for subjective and objective criteria and
for each anxiety scale. The optimal anxiety zone established
with the graphic method resulted in the largest number of
golfers whose performance was statistically better (p < .05)
inside the zoncs than outside. The direct method resulted
in the next highest number of good performances. and the
recaill method resuited in the fewest significantly better
cases.

Percentages of correct classifications

As a means of determining the relative efficacy of the
three methods for establishing optimal anxiety, the percentage
of correct predictions of either outstanding or less-than-
outstanding performances, based on precompetition anxiety,
was determined and contrasted across methods. This was
done by determining the percentage of all “outstanding”
(i.e., scores at or below par, taking into account the
participant’s handicap, self-rating of satisfaction of 8 or
higher) that fell inside the optimal zone estabiished by cach
method. Similarly, the total percentage of less-than-
outstanding performances that fell outside (i.e., above or
below) each zone was determined. These two values were
then averaged to yield a single value that indicated the
overall mean accuracy of the method based on the percent
of correct predictions.

Table 2 shows the percentages of correct predictions for
each scale and performance criterion. For both subjective
and objective criteria, the graphic method resulted in the
highest number of correct predictions, mean percentage was
73.7 (range: 67.8% to 82.6%). The direct method resulted
in a mean of 64.1% correct predictions (range: 57.5% to
70.9%), and the recall method resulted in a mecan of 51.1%
{from 40.7% to 64.2%). Moreover with the STAI and taking
into account the objective performance, it is possible to
determine the most effective IZOF (82.6%), followed by the
CSAIL-2 somatic (77.0%), and lastly the CSAI-2 cognitive
(69.3%).

Number of Subjects our of the Total Sample (N = 6) whose Mean Performance Values were Significantly (p < .03} Better

Inside the Oprimal Anxiety Zone

Objective Performance

Subjective Performance

Scale

recall direct graphic recall direct graphic
STAI i 3 4 2 3 4
CSAI-2 cog 0 1 3 0 1 2
CSAIL-2 som ] 1 3 1 2 3

Note. CSAL-2 cog = cognitive subscale; CSAI-2 som = somatic subscale,
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Table 2

Average Correct Classification (in Percenitage) of Quistanding Performances Inside {708 and Less-than-Ouistanding Performances
Cuiside [ZOF with the STAI and the CSAL2 Questionnaires, Based on Objective and Subjective Performance Criterig

Objective Performance Crileriu

Subjective Performance Criteria

Scale

Recall Direct Graphic Recall Direet Ciraphic
STAIL 43.0 769 82.0 338 64.3 75.0
CSAL-Z cog 40.7 57.5 69.3 43.5 38.6 67.8
CSAIL-2 som 61.5 70.0 7.0 64.2 631 707

Nore. CSAl-2-cog = cognitive subscale; CSAL-2-som = somatic subscale.

Comparison of optimal ranges by method

[f optimal anxiety. established directly or by recall, nearly
always felt within the graphical IZOF, then additional value
of the graphic method would be negligible. Its benefit would
also be limited if the optimal range lor the graphical method
were similar to the Y-unit range for the STAT used with the
other methods. However, considerable interindividual
differences in the optimal range established hy the graphic
method were found, with the optimal range spanning {rom
2 (o 10 units across subjects.  For all the subjects, the mean
optimal range was M = 3.8 {80 = 2.22) in the STALL M =
4.8 (5D = 3.06) in the C5Al-cognitive, and M = 3.16 (5D
= 1.16) in the CSAI-somatic.

There was also a considerable degree of discrepancy in
the optimal anxiety values as established by the three
methods. The optimal STAL anxicty value. based on recaldl,
fell within optimal range based on the direct method 1n 339
of the cases (2/6), and [7% (1/6) of the cases based on the
graphical method. For the CSAT-2 cognitive, recalled anxiety
before a best performance fell within the optimal range
based on the direct method in 50% of the cases (3/6), and
in 66% (4/6) of the cases using the graphical optimal range.
For the CSAIL-2 somatic scale, recalled anxiety belore a best
performance fell within optimal range hased on the direct

method in 66% of the cases (4/6), and also in 60% (4/6) of

the cases based on the graphic optimal range. Considering
the minimum and maximum score of the subscale, the

Table 3

vartability was ligher lor the CSAL-2 cognitive, lollowed
by the STAT and finally the CSAl-2-somatic (see Table 3).

Examination of the six participants” IZOF, using cither
the STAT or the CSAL-2, indicates that there were overlaps
between the upper and lower ranges of the boundaries of the
1Z0F range. Not only did the optimal span of anxiety differ
considerably across subjects, but also the anxiety values of
the span (see Table 3). When the raw scores were converted
to standard scores (percentiles), we found that the lowest
and highest observed score of the optimal zones in the §TAI
corresponded o the standard scores of 5 and 70 (according
to the interpretation norms for the Spanish sample): for the
CSAL2 cognitive scale. the standard scores ranged {rom 30
1o 92, and from 2 10 68 {or the CSAI-2 somatic scale {in
hoth cases, according Lo the norms proposed by Martens ct
al. in 1990, cmploying a sample of American golf players).

Discussion

A graphical method for determining the zone of optimal
anxiety in young golfers was developed and tested in this
study. Optimal unxicety zones established by this method for
the STAL and CSAI-2 were then contrasted with zones created
using the recall and direct procedures described by Hunin
{1986,1989). Optimal ranges were established using hoth
subjective and objective criterta in order to examine the
relative uselulness of these means of measuring performance.

Observed Range (Raw Scores) of the Lower and Upper Boundaries for the Graphic Zone of Oprimeal Functioning

Anxicty Measures

(Score range)

Range of Scores ol the Lowest
FZOF Measure

Runge of Scores of the Highest
IZOF Mcasure

STAL (0-60) 7-25
CSAL-2-coy (8-32) 12-26
CSAIL-Z-som (9-30) G4

10-25
15-27
[1-17

Nore. C8-1-2-cog = cognitive subscale; CSAT-2-som = somatic subscale.
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Competing within an optimal anxiety zone, no matler
by which method it was established, was associated with
the tendency to perform better. However, we found that
gollers were more likely Lo have outstanding performances
when their precompetition anxiety values were within the
optimal range as determined by the graphic method,
compared with either the recall or th direct method.  This
trend held in each of the anxiety measures and in both
performance criteria, despite some differences in the optimal
zane ranges cstablished using ohjective and subjective
performance criteria.

‘The graphic method was (ound to be the most effective
in distinguishing outstanding from less-than-outstanding
performances, followed by the direct method, and then the
recall method. 1t should be noted, however, that one would
cxpect the graphical method to result in maore cases of
outstanding performance when anxiety was within the
optimal zonc because the optimal anxiety range was
established, ipso lacto bascd on cases of outstanding
performance, with the exeeplion of outlicrs. An important
tollow-up study would be to test the refative efficacy of this
and other methods for subscquent performances of these
golfers, in order to determine whether the optimal range, as
defined by the graphic method, would hold for tuture
performances, More sophisticated analyses were not carried
out because of the small number of participants in the group
and the generalization problems involved. Therefore,
replications with larger samples and different sports are
nceded.

Some dissimilarity was {ound across the three methods
for determining optimal anxicly zones.  As might be
anticipated, the greatest discrepancy occurred with the recall
method. Recalled optimal anxicty valucs fell within the
optimal zone estahlished using direct or graphic method in
only 56% of all cases, (9/16 for both). Some lack of
consistency was also found between the direet and graphic
methods. ‘(et, cach of these methods resulted in correct
predictions of performance (i.c., better than good when
within the zone, less than good when outside the zone),
which exceeded chance, with a trend toward greater accuracy
with the graphic method. Optimal anxicty ranges established
using the graphic method were found to vary considerably
among athletes. For cxample, the range of the graphic
optimal zone was 2 to 10 for the STAI, with a mean range
of 3.8 units. This runge 1s less than half of that created using
the recall und dircet methods (i.c., 9 units), suggesting that
the graphic method is a way fo accurately establish the
optimal anxiety range for individual athlctes. This is
consistent with the latest developments of the IZGF model
made by Hanin (1994a, 1994b), such as the Computerized
Adapted Assessment Program. It 1s noteworthy that the
traditional optimal anxicty range of nine units encompasses
nearly all the optimal ranges based on the graphic method,
indicating that the traditional range should work well for
groups of athletes whose optimal anxiety spans cannot be

otherwise determined. However, it is equally clear that the
range differs drastically in this sample of athletes, and when
individual optimal anxiety spans are used, the efficacy of
the 1ZOF method is enhanced.

Optimal anxiety, as asscssed with either the STAIL or the
CSAI-2 subscales, was found to be associated with better
performances, with a small differcnce in favor of the STAL
However, consistent differences favoring one scale over
another were observed for some goilers. In some cases,
optimal anxicty as determined with the STAT was more
closely related 1o optimal performance, whereas for other
golfers, one or both of the CSAIL-2 scales were better. This
lack of a consistent advantage of CSAIL-2 over the STAI
docs not support the widely held view that sport specific
psychological measures are more useful than general
measures (Gould et al., 1993, Jones ¢t al., 1994), The
findings are  consistent  with  Hunin’s  {1994a)
conceptualization ol the FZOF model, which posits that the
relevance of items from anxiety scales will differ from one
athlele to another. The relevance of anxicty as a factor
influencing performance also differed from one athlete to
another, In some cases, it is clear that a good performance
commeonly occwred no matler what the golfers” anxicty level
was, This suggests that, for some athleles, anxiety, no matter
how it is assessed, has httle cllect on performance. 1t is also
possible that other emotional states may be important for
optimmal performance. Hanin (19944, 1994b) has developed
methods for determining which emotions are most crucial
for individual athletes and at which level of intensity.

Summing up, the present {indings indicate that a graphic
method for determining 1ZOF in gollers results in optimal
anxiety ranges that differ from the recall and direct methods
described by Hunin (1986, 1989). Not oniy did the optimal
anxiety span vary considerably among the golfers, but the
results also suggest that the graphic technique provides an
additional refinement to the other methods of determining
I'ZOF. because it provides a way 1o establish the effective
anxicty range for each athlete.
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