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Imagery and Attention in Softball 3

Abstract
Based on Neisser’s (1976) perceptual anticipatignothesis and related research (e.g., Farah,
1985; Michelon & Koenig, 2002), this study examirikd effectiveness of an imagery
training program in improving national softball péas’ selective attention. A multiple-
baseline design across individuals was used. Theipants were four national softball
players. One remained at baseline, while the dtitee spent 10 min a day practising an
audio-taped imagery program composed of 28 sesdubemsures of selective attention were
collected via a base-ball/softball batting spearcsion stemming from Nideffer's (1976)
Test of Attentional and Interpersonal Style (TAIBhe results demonstrated that the imagery
training program generally enhanced the abilitgaftball players to integrate external stimuli
without being overloaded with them and to narrotergton. Results were discussed in
relation to the usefulness of multiple-baselinagtesfor investigating individual differences

among elite athletes. Practical pedagogical corslidas for coaching are proposed.

Key-words selective attention, imagery, multiple-baseliesign, softball
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Imagery and Attention in Softball 4
Effects of an Imagery Training Program on Selecfittention Among National Softball

Players

The ability to control and direct attention effgety is seen as a determining factor in
the success of athletes (Abernethy, 2001; Cox, R@d#cdotal testimonies of world-class
performers, reported by Orlick (1990) and Weinb@@g8), and guidelines or
recommendations provided in applied sport psychofognuals (e.g., Maynard, 1998) have
outlined the importance of concentration in peatt emnsistent performance. Nevertheless,
though the concept of attention is better knowthesports world as concentration, Nougier,
Stein, and Bonnel (1991) have suggested that theeptd of attention is used loosely to
express different aspects of attention, such asalkes, limited capacity or resources, and
selectivity (Posner & Boies, 1971). The aspectetddivity, which refers to the process by
which one selects certain stimuli over and abohwerst which are ignored, is recognized as
being the single most important attribute of susftdgperformance (Abernethy, Summers, &
Ford, 1998).

To obtain a deeper understanding of selectivitgrtgpsychology researchers
observed, described, and measured this phenomengykhthree kinds of measures. The first
measure is behavioral and “involves measuremedire€tly observable behaviors, as
manifestations of underlying cognitive and neurgiblpgical processes” (Abernethy et al.,
1998, p.175). Researches used methods of selecithasions of temporal or spatial features.
A drawback with this kind of measure is the impb#gy of accessing the thought processes
of the athletes during performance (Abernethy etl&198). Researchers then used
physiological measures (e.g., cardiac acceleratitmceleration, event-related potential
measures from the electroencephalogram and eyemanis) to examine the changes
occuring within the process of attentional selettivi his methodology has not been applied
much mainly because of the cost of equipment atifice experimental conditions

(Abernethy et al., 1998).
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Imagery and Attention in Softball5

Finally, cognitive measures were taken via selbremstruments. In the sport psychology
area, the Test of Attentional and InterpersondeSiyAlS; Nideffer, 1976), which is heavily
derived from the work of Easterbrook (1959), wamgrily used because it is the only tool
that measures attentional selectivity or what NetgfLl976) called “attentional styles.”
Nideffer (1976) postulated that attentional skdred according to two criteria: width and
direction. The width refers to the amount of infatron an individual can take into account
and its range varies between narrow and broaddiFietion is related to the nature of the
information a person is focused on, namely intetimaiights, feelings and/or environmental
external stimuli. The combination of these twoentd generated four attentional styles: broad
external, narrow external, broad internal, andawainternal. The TAIS, developed in order
to monitor these styles, looked at attentional iatefpersonal characteristics. It is a 144-item
self-report inventory with 17 scales. Six of th&3escaleslescribe selective attentional
dimensions. The TAIS has been shown to displagfsatory psychometric properties (e.g.,
Nideffer, 1976; Salmela & Bale, 1980; Reis & Bil®82).

Sport-specific versions, such as a baseball / gibffdlbrecht & Feltz, 1987), basketball
(Summers, Miller, & Ford, 1991), or tennis (Van 8¢tk & Grasha, 1981), were also
developed to overcome criticisms concerning (ajriability of the TAIS to predict the
athletes’level of expertise (e.g., Landers, BoutcReNang, 1986), and (b) the construct
validity of its dimensions (Van Schyock & Grash881). More specifically, the use of these
sport-specific versions made obtaining gains ircheynetric propertieS est-retest reliability
of the tennis and the baseball / softball TAIS Wiaher than the original TAIS on every
dimension except for one baseball / softball s@alerecht & Feltz, 1987; Van Schyock &
Grasha, 1981). Sport-specific forms also exhibitggher internal consistency than the parent
measures (Albrecht & Feltz, 1987; Summers, MildeFord, 1991; Van Schyock & Grasha,
1981). Moreover, scores obtained from the sportifipaversions predicted more accurately
the athletes’ performance than did resulttheforiginal TAIS (Albrecht & Feltz, 1987; Van

Schyock & Grasha, 1981). For instance, the basébaitball TAIS version displayed a much
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Imagery and Attention in Softball 6

more consistent relationship to batting abilityrtithe general TAIS (Albrecht & Feltz, 1987).
Though these specific forms provided improvememthé assessment of attentional
selectivity,the use of the TAIS and its specific versions stithain controversial (e.g.,
Moran, 1996). In sum, each kind of measure to asstsntional selectivity displays strengths
and weaknesses and choosing one method over and athers is directly related to the
context of interest, namely the nature of the qaestto be answered (Abernethy et al., 1998).
From an applied point of view, most elite compestoften master the process of
selective attention as a result of trial and etinoough active sport experience involvement
(Williams & David, 1995). Introducing potential tnreng programs to speed up the
development of this time-consuming learning proceasd therefore be an asset (Abernethy,
1993). Studies in sport psychology have showngbkgctive attention can be developed
through different cognitive behavioral technigueésstly, labels defined as “attaching a name
as an aid to memory” (Thomas, Lee, & Thomas, 1988yed to be efficient in facilitating
children’s selective attention during performaneg(, Fronske, Blakemore, & Abendroth-
Smith, 1997). Secondly, perceptual training progratesigned to improve one’s knowledge
base in a specific sport via video-based simulagpooduced favorable results (see Williams
& Grant, 1999, for a review). These programs presgalgnimproved the athlete’s “mental
software”, such as the abilities to selectivelgmadk to, recognize, analyze, and interpret game
information quickly and accurately (e.g., Abernetjood, & Parks, 1999; Singer, 1998).
Most of the time, the techniques used involvedspldy of actual game films with (a)
different amounts of instruction and feedback mrsglective temporal occlusion in which the
participant had to make a judgment or a decisionr@views, see Abernethy, Summers, &
Ford, 1998, and Williams & Grant, 1999). Finallypackage including relaxation, imagery,
and techniques of focusing and refocusing was &fem the ability of the participants to
maintain performance in throwing tasks while igngrvisual and auditory distractors (Singer,

Cauraugh, Murphey, Chen, & Lidor, 1991).
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Imagery and Attention in Softball 7

In addition, Jones and Hardy (1990) reported tbateselite athletes perceived that
Imagining competitive situations led to a bettansfer of their skills from practice to
competitive contexts. More specifically, they fisdat mentally rehearsing a variety of
competitive situations gave them the opportunitgribance their attentional control by
maintaining an appropriate attentional focus. Thassdotal reports were consistent with
Van Gyn, Wenger, and Gaul's (1990) findings whiehified the role of imagery in allowing
a transfer from training to performance. Moreoassumptions and interpretations stemming
from sport psychology meta-analyses and overviéetd & Landers, 1983; Hale, 1994,
Hecker & Kaczor, 1988; Janssen & Sheikh, 1994) ssiggl that imagery could serve an
attentional purpose. Imagery can help top-levettsgeerformers to focus their attention on
the task-relevant stimuli needed to perform sudaégsthereby ignoring irrelevant cues. This
assumption, better known under the name of thataiteal-arousal set theory in applied
sports books (e.g., Cox, 2002) is interesting. Haxethe processes through which imagery
regulates arousal and attention have not yet beanidentified (Vealey & Greenleaf,

1998) To sum up, the relationship between imagery arettiee attention or perceptibare
somewhat embryonic because insufficient sciengificlence has been provided to lend
credibility to anecdotal reports and assumptioamsting from meta-analyses and overviews
of Jones and Stuth (1997) and Martin, Moritz, &IH4099).

Studies conducted in the area of cognitive psyabtmuld provide a useful
theoretical framework for sport psychology researsi{fMoran, 1996). More specifically,
Neisser’'s (1976) perceptual anticipation hypothesigributed to the investigation of the
processes underlying the relationship between inyaaged perception. This hypothesis
presumes that imagining may facilitate perceptuat@sses “by priming mechanisms in the
visual system, preparing them to receive inforrmatibout a particular object or event”
(Finke, 1989, p. 51). Evidence regarding this higpsis was reported by Farah (1985). She
showed that imaging letters of the alphabet fadéd their detection whenever the images

formed by the participants matched the presentéztde More recently, Michelon and Koenig
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Imagery and Attention in Softball 8

(2002) found that imagery facilitated perceptuaintfication when the participants were
instructed to focus on the detailed shapes of grotvhilst generating an image of this
object. Perception and identification of an obaca letter were thus improved by the
imagery experience the individuals received. Thiesalts, which suggested that similar
representations were activated in imagery and paose were supported by studies in the
neuroscience literature. For example, Kosslyn, Tipgon, and Alpert (1997) have shown that
about two-thirds of the same brain areas are iebburing visual imagery and perception.
This relationship between visual imagery and pdropgecame even clearer when Mellet,
Petit, Mazoyer, Denis, and Tzourio (1998) suppottedexistence of the “two cortical visual
systems”, namely the dorsal and ventral stream#nék& Goodale, 1992) during the process
of mental simulation. More specifically, they demstrated that: (a) the dorsal route, which is
primarly concerned with perception for action (Mitr& Goodale, 1992), was involved in
spatial imagery tasks, even if no previous visopuis were provided; and (b) the ventral
route, which is mainly engaged in the recognitibolgects (Milner & Goodale, 1992), and
more generally in the encoding and retrieval offtherative properties of visual
representations (Martin, Wiggs, Ungerleider, & Haxt996), was also concerned with the
generation of mental images. This dichotomy betwherdorsal and ventral streams that was
found in visual imagery corresponds, to that obseiin visual perception. This
correspondence provides additional evidence to@tifipe imagery-perception connection.
The little research which has been carried owuggd®cialists in cognitive psychology
has demonstrated the relationship between imagelrypearception, but these findings are not
necessarily applicable to sport psychology. Bec#usse studies used laboratory tasks, the
interpretation of these results for complex motaltsis questionable. How imagery
facilitates the development of selective attentioaport settings is not only a question of
theoretical importance, but it also has a strorgieg focus. Indeed, this knowledge could
help coaches or consultants to speed up the dewelpof the athletes’attention to relevant

cues by setting up individualized imagery programs.
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Imagery and Attention in Softball 9

The purpose of the present study was thereforgamme the effectiveness of imagery
in improving national softball players’ selectiviteamtion over time. Softball was chosen
because as a “fast ball sport”, rapid selectivenditin is a fundamental prerequisite for
performing successfully (Abernethy, 2001). Indebd, softball batter will bat productively by
attending to relevant information (e.g., the fiptwkition of the players, characteristics of the
pitcher, the relation of the ball to the battingar and by ignoring irrelevant distractors (e.g.,
noise from spectators, weather conditions, oppofadmg, thoughts about the score and the
situation, past successes or failures). The intricisaracteristics of softball and its
competitive environment offer the adequate seftinghe purpose of the present study.

Based on previous studies which showed that (aj)mmbrain areas were involved
during perception and imagery (e.g., Mellet etE98), and (b) perception of an object was
improved by the exposure to imagery experienceafl;a985; Michelon & Koenig, 2002), it
was hypothesized that imagery would improve théebat selective attention, namely the
ability to integrate many external (e.g., visuall @uditory features from the environment) and
internal (e.qg., feelings, thoughts, bodily sensa)sources while being able at the same time

to narrow down the number of these sources wheassacy.

Method
Participants

The participants were four French national femafébsll players between 15 and 26
years of age. They were all drawn from the samm teavhich they had all been for the
previous two or three years. They had regularlgmgart in national competitions where the
team was ranked in the top three in the countriywate right-handed batters and their batting
average was between 0.40 and 0.75. According todheh’s judgment, the participants
experienced concentration problems and could psrbapefit from the intervention. Though
none of the athletes had previous experience irtahskill training, they expressed interest in
this kind of training and agreed to practise spsyichological techniques (i.e., imagery) four

to five times a week.
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Dependent Variables

To assess softball players’ selective attention tuee, the administration of
behavioral or/and physiological measures is to@ttansuming for, and obtrusive to the
athletes to be replicated frequently. Thus, udnege¢ kinds of tools to collect data over time
could lead the participants to refuse to parti@pand the use of the most simple and
unobtrusive recording system is therefore strongtpmmended (Bloom, Fisher, & Orme,
2003). That is why cognitive measures and moreipaty the French version of the
baseball / softball batting-specific version of dfii@ér's (1976) Test of Attentional and
Interpersonal Style (B-TAIS; Albrecht & Feltz, 198¥as used in the present study to assess
selective attention. The B-TAIS, elaborated by Attiit and Feltz (1987) is a parallel version
of the general Nideffer’'s (1976) TAIS in which Nfte’s original items were converted into
a baseball/softball specific reference. Thus, itéans given a context pertinent to the specific
sport being studied” (Summers et al., 1991), whilbbwed us to obtain a higher predictive
validity than that of the original TAIS and allowed to differentiate between athletes’ levels
in batting performance (Albrecht & Feltz, 1987).
The B-TAIS with its 5-point scale is a 59-item piand-paper test. It is designed to measure
six selective attentional dimensions: (a) BroadeExal Focus (BET), (b) Overloaded
Externally (OET), (c) Broad Internal Focus (BITd) Overloaded Internally (OIT), (e) Narrow
Focus of Attention (NAR), and (f) Reduced Attenabfocus (RED) (see Table 1). Three
dimensions are related to effective attentionaleisions, namely the ability to (a) integrate
many external stimuli at once (BET), (b) integnatany ideas and information from several
different areas (BIT), and (c) narrow the attentidren needed (NAR). The other three
dimensions mention ineffective attentional dimensicnamely the fact of (a) experiencing an
overdose of external stimuli (OET), (b) thinkingoalbtoo many things at once (OIT), and (c)
restricting attention too much (RED). Because N&tefl981) and Zaichkowsky (1984)
assumed that a narrow external focus was requoreithé batter to perform well, emphasis

was put on the NAR scale without neglecting theeptimensions.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

Imagery and Attention in Softballl

The method of back-translation (Brislin, LonnerT&orndike, 1973) was used and
consisted in first translating the items and thedesrcom English to French by a bilingual
researcher. This was followed by a second traosidtom French to English by an
independent translator. The final English verslamstobtained was then submitted to the first
author of the BTAIS who acknowledged its conforntdythe original. After the process of
back-translation was confirmed, the BTAIS was adsténed to a sample of 44 national
baseball/softball players to evaluate its intenmadsistency: Groups of players completed the
guestionnaire at the beginning of regularly schedttaining sessions. To assess the BTAIS
test-retest reliability, the 44 participants wezassessed at a one-week interval under the
same conditions as thdirst testing. Test-retest coefficients of eaclemiional dimension,
except RED, were superior to .70 (see Table 2).alblea coefficients, which were computed
for the first administration of the BTAIS, were sujor to .70 with the exception of the BIT,
OIT, and RED scales (see Table 2). According toridillg and Bernstein (1994), the
generally acceptable alpha level is above .70;Usecthey displayed internal consistencies
that were too low, the BIT, OIT, and RED dimenssmales were therefore excluded from the
analyses.

Imagery Program

The 5-step imagery programwas composed of 28 imagery sessions over sevekswee
(see Table 3). Each session was audio-taped aed &8 min. Imagery sessions consisted of
guiding and teaching the softball players at bamtiegrate many external and internal stimuli
at one time and to be able to restrict the numb#reostimuli as the moment for batting
approached by paying attention to stimuli that baen shown to be favored by the experts.
Information about priority cues were based on tipeeence of the team coach, who was an
ex-international female player, and on softbalhireg manuals (e.g., Bost, 2000). These
handbooks provided information about the (a) hatfummdamentals, mechanisms, (b) teaching
of hitting skills, (c) common errors and the wayrtake changes, and (d) mental attitude,

such as the observation of the pitcher, the defastieconfidence, the way to handle the
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Imagery and Attention in Softball2

results, the match. Concretely, scripts of imagkscribed multifarious situations that could
be encountered in competitive situations from tloen@ant the batter executed warming-up
exercises for the swing to the moment she battddstarted to run to the first base (e.g., left-
and right-handed pitchers, different charactessbicthe pitches, place where the ball should
be hit, runners at bases, noise, sun light, scardair umpires).

The imagery scripts included stimulus propositiGag., physical details of the bat, of
the softball area, presence of teammates, spestatmnments made by others) and response
propositions (e.g., muscle tension/looseness, nespiratory changes) (Lang, 1977, 1979).
Internal and external perspectives were also iraratpd into the scripts to to encourage
softball players to use both of them, knowing s@nhetimes athletes switch from one

perspective to another one while performing spegéstures (Hall, 1997).

Specifically, the imagery program involved fivepsdan which a progression in the
amount of external and internal details (e.g.htligf the ball, runners on base, scores, fame of
a player, a team) was included in order to geptrécipant used to this amount of
information. The first step was composed of 10isesswhere the batter mentally rehearsed
various possibilities a player at bat might expeeeg (for example, with left and right-handed
pitchers, balls delivered with curves and fasthaftem an internal and external perspective.
The second step was composed of 4 sessions in Wiadbatter carried on rehearsing
mentally a successful performance in differentagitins to which she might be exposed. The
third step included 4 sessions in which the batt@gined some of the same scenarios
described in steps 1 or 2 but added mental reHezr8@e positions of potential runners on
base while batting (e.g., runners on first, secamidhird base). The fourth step comprised of 5
sessions. The contents of the imagery were situlrose experienced in step 3 but the
trajectory of the ball and its desired point of Bmpwere imagined (e.g., a grounder which
passes the infield players). The fifth step wasposed of 5 sessions in which the batters
rehearsed mentally various pitches with runnerbase under different conditions with
potential distractors, such as the weather, ntheefame of the pitcher, score, inning, and an

unfair umpire.
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Imagery and Attention in Softball3
Procedure

We used a multiple-baseline design across indivsd{kéazdin, 1982). A face-to-face
meeting was organized between the experimentetrentthree experimental participants.
Information was provided about imagery and its pectives and the progress of the study.
The study lasted 14 weeks and involved two phasbaseline and a treatment phase.

During the baseline phase (i.e., the initial pebdbservation), measures of softball
players’ selective attention were collected oneeeak through the completion of the BTAIS
(see Table 3). These assessments were completediiradly every Saturday at home and
were given back to the coach every Monday in aesleahvelope in order to protect the
participants’ confidentiality, and thus to prevémm from responding in a socially desirable
mannerDue to the practical dilemmas the experimenterddce., time constraints
established by the length of the softball compatiseason, weekly completion of a 59-item
guestionnaire, various dimensions that were assgsseas not possible to wait for baseline
measures to become stable. Thus, considering thatimum of three points in a baseline
was necessary (Barlow & Hersen, 1983), the treatifnen imagery program) was
administered at data collection point 5 for papieit 1, 6 for participant 2, and 7 for
participant 3. The introduction of a treatment gexgd over time ensured that the changes in
performance (B-TAIS scores) were due to the treatragher than to uncontrolled variables
(Kazdin, 1982). Thus, in the baseline phase, there respectively five, six, and seven data
points for participants 1, 2, and 3.

During the treatment phase, an imagery programimnvigated. This program required
the three participants to spend 10 min four to fieees a week listening to the tape and
practising the imagery just before sleeping (sdaerd). During the treatment phase, the
completion of the BTAIS by the participants wadime under the same conditions as
previously mentioned and corresponded to the emldedbeginning of a treatment step (see
Table 3). Thus, each participant had five dataectitbn points. Participant 4 remained at
baseline to control the training effect (Kazdin82R She did not receive any treatment
throughout the study. A randomization procedure wsesl to determine which players were
assigned to the different baseline conditions ahithvparticipant was assigned to the control

condition.
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Imagery and Attention in Softball4
Data Analyses

To evaluate the psychometric properties of the ¢hrerersion of the BTAIS, the test-
retest correlations and the alpha coefficients (iGach, 1951) were made up from a sample of
44 national baseball/softball players and thissfach attentional dimension scale.

To assess the effects of the treatment in the presady, three types of criteria were
used: (a) visual inspection, (b) statistical anedy@and (c) practical assessment questionnaire.
For participant 4 (i.e., the participant who did neceive any treatment throughout the study),
her first five weeks were compared to her followimeeks. This decision was based on
Wanlin, Hrycaiko, Martin, and Mahon’s (1997) sudg®s on how to examine intervention
effects, and was made to facilitate the comparegdhis control participant with her
counterparts who received an imagery program.

Visual inspectionAccording to Kazdin's (1982) recommendations, cbastics
related to the magnitude of changes (mean) andfateanges (trend) are or were of obvious
importance in visual inspection and were thus seted change in mean refers to a mean
improvement or decrease from the baseline to dartrent phase. A change in trend refers to
(a) the fact that the baseline trend is reversetthéyreatment or (b) the emergence of a trend
(decrease or increase) in the treatment phaseadffterizontal baseline (Kazdin, 1982).

An additional means of establishing the effectthefimagery program was to
compare the data of the participants who had reddive treatment (participants 1, 2, and 3)
with those of the participant who remained at bhasdghroughout the study (participant 4).

Statistical analysed.o reduce the shortcomings of visual inspectionhsas a lack of
explicit decision rules (Wolery & Harris, 1982), enability to detect weak effects (Kazdin,
1982; Kromrey & Foster-Johnson, 1996), a diffiguigment due to complex patterns
(Bloom, Fischer, & Orme, 2003), a biased judgmerd tb data autocorrelation (Bloom et al.,
2003), and the difficulty inherent to an unstaldsddine (Kazdin, 1982; Kromrey & Foster-
Johnson, 1996), statistical analyses should be@mgplas a supplement to visual inspection:
“Visual analysis is a tentative evaluation approdcis useful for making quick and
approximate judgments, but when the data relait@mportant content or when there is any
doubt about the clarity of the data, non-visua. (istatistical) methods should be employed in
the analysis” (Bloom et al., p. 567). The decigimnise a parametridest was made after the

normality of the distribution of the variables, themogeneity of the variance
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Imagery and Attention in Softball5
(homoscedasticity), and the independence of thee uisihts were checked. The normality of
the distributions was assessed with the Kolmog&mrnov Test (Tabachnick & Fidell,
2001), whereas the homoscedasticity was monitorddtiae F test. To check the
independence of the data points, autocorrelatiere walculated for the baseline and for the
treatment phases (Kazdin, 1982). The independdrte alata points signifies that adjacent
data points are not correlated over-time or thatddita do not exhibit serial dependency
(Kazdin, 1982). In case the three assumptionsdorgua parametric test were not validated,
the Mann-Whitney nonparametric test would have lzg@ilied to the data (Kazdin, 1982).
Bonferroni’s corrections were also used in ordantoimize the likelihood of a type | error
when computing multiple analyses, and thus theaalptel necessary to demonstrate
significance wap < .017.

Practical assessment questionnaife. determine the participants’ reactions to
treatment procedures and experimental outcomel,acddbhem completed a practical
assessment questionnaire at the end of the treatRiestly, players were asked to rate on a 5-
point scale their facility or difficulty in imagingecondly, to monitor the participants’ point
of view regarding treatment procedures and bengfaa/n from the treatment, open-ended
guestions were asked, such as:

Did you use imagery spontaneously? If so, specifgrwand for which reasons? Do

you think the imagery program was helpful? If queafy in what? Do you think the

imagery program was easy to follow? Which imagemspective did you prefer to use
and why? What would you remove from or add to thagery program to make it
more efficient?
Results
Participant 1
Participant 1 received the treatment at data dodlegoint 5.

Visual inspectionParticipant 1's mean scores improved from the lnaséd the
treatment phase for the 3 selective attentionakdsions (BET, OET, and NAR) with
respective increases of 12%, 15.95%, and 3.31%lI(@ele 4 and Figure 1). For the OET
dimension, a reversed scale was used: The lowesctires, the more effective the participants

were. An enhancement for the OET dimension wasghas/n by a drop in scores.
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Changes in trend were observed for OET and NAR d#oas: Initial OET and NAR
baseline trends were reversed by the treatment{geee 1). The OET treatment trend line
was heading downwards which corresponded to a gsedor participant 1 because of the
reversed scale of this dimension. The NAR treatrtrend line displayed a decreasing trend
with a slight improvement in the means from theglias phase to the treatment phase.

Statistical analysed he use of atest was appropriate because for each dimension of
(selective) attention, (a) the data in each phasemnrmally distributed, (b) the variance of
the baseline data was equal to the variance gidkeintervention phase data, and (c) the data
did not exhibit serial dependency. No statisticgedences were observed for the BET, OET,
and NAR dimensions.

Practical assessment questionnaiparticipant 1 felt that the imagery treatment had
been useful, as it allowed her to become involvea process of self-assessment of her
performance after every match. She also enjoye&zhiisg to the audio-taped sessions of
imagery and found the mental simulation of unusaalial experiences or things which had
not been lived through difficult. Finally, thoughesfound the use of external and internal
imagery easy, she preferred the latter.

Participant 2
Participant 2 received the treatment at data dodlegoint 6.

Visual inspectionParticipant 2's mean scores improved from the lnaséd the
treatment phase for 2 of the 3 selective attentidmaensions (OET and NAR) with
respective increases of 28.08%, and 18.31% (sele #adnd Figure 1).

Changes in trend were observed for the BET and Nilsiensions: Initial BET and
NAR baseline trends were inverted as the treatnastadministered (see Figure 1). BET
treatment trend line showed an increasing treneéreds the NAR treatment trend line
showed a decrease with improvement of means frerbdlseline phase to the treatment
phase.

Statistical analyseS he use of atest was appropriate because the requirements of
normality distribution, homoscedasticity and dawadependence were fulfilled for each
attentional dimension except for the NAR dimensiowhich the treatment data displayed
serial dependency k .05). Consequently, the Mann-Whitney nonparaimé&st was used

for the analysis of this exclusive dimensibtests indicated that change was significant for
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OET,t(9) =5.911p < .01. The Mann-Whitney test showed a signifiddifference for the
NAR dimension |y = .000 ,p <.005). No statistical differences were obserfeedhe BET
dimension. The measures of the OET and NAR dimessitcreased from baseline phase to
treatment phase.

Practical assessment questionnaifarticipant 2 reported that the imagery program
was efficient in the way it allowed her to taket@psback from the game. She did not,
however, appreciate the rate at which the tapebkad recorded because it led her to
visualize slowly and not “in real time.” She alseferred to use internal imagery rather than
external imagery because, as she reported, theefonvolved memories stored in her brain,
which meant that it was easier for her to form ataeimage from an internal perspective.
Participant 3
Participant 3 benefited from the intervention aadaollection point 7.

Visual inspectionParticipant 3's mean scores improved from the lraséd the
treatment phase for 2 of the 3 selective attentidmaensions (BET and NAR) with
respective increases of 42.19% and 6.61% (see fadohel Figure 1).

A change in trend was observed for the NAR dimanside initial NAR baseline
trends was reversed by the treatment (see Figuiiéh2)NAR treatment trend line headed in a
downwards direction with a slight means improvenfssth baseline to treatment.

Statistical analysed he assumptions to use a parametric method weifeedeandt
tests indicated significant differences for BEILQ) = -6.615p < .01. No statistical
differences were observed for the other dimensibhs.measures of the BET dimension
increased from baseline phase to treatment phase.

Practical assessment questionnaiParticipant 3 stated that the imagery program had
altered the way she used to behave just beformtpagfter the completion of the program,
she focused more on task-relevant stimuli. Withis experience, she also became aware of
her behavior and playing habits. Finally, she gareeinternal perspective preference over the
external one and found it difficult to form meni@ages about an unusual experience. She
said “not enough memories would allow me to formiraage of the motion. It is also easier
to imagine experiences after a game because Whasté the right feelings.”

Participant 4
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Participant 4 did not receive the treatment. Sheetypdilled in the BTAIS questionnaire once
a week like her three counterparts who receivedrdament.

Visual inspectionParticipant 4’ s first five weeks were comparethéo following
weeks (i.e., three following weeks). This procedbased on Wanlin et al. (1997), revealed
an improvement in means for the OET dimension waithincrease of 12.74%. Decreases were
observed for 2 of the 3 selective attentional disnams (BET, NAR) with respective
percentages of —3.44%, and -0.14% (see Table &ignde 1). No changes in trend were
observed.

Statistical analyses’he Mann-Whitney nonparametric test was used beddesdata
displayed serial dependengy< .05). No statistical differences were obsenadlie BET,

OET, and NAR dimensions.

Practical assessment questionnaiédter 10 weeks, participant 4 withdrew from the
study invoking boredom stemming from the repeagstirtg.

In sum, these results showed improvements in ptaxges for 7 out of 9 scores
obtained on the three dimensions of the BTAIS lerthree experimental participants (see
Table 4). Two scores of 9 displayed drops of lbas 5 % for participant 2 on her BET
dimension, and for participant 3 on her OET dimensHowever, these two changes were not
significant. The seven remaining scores demonsti@kefive increases superior or equal to 10
% with 4 significant changes among which two ingdr€hanges in trend were observed, and
(b) two increases inferior or equal to 6.61%.

Discussion

The aim of the present study was to examine tleztfeness of imagery in improving
selective attention of national softball playergwotme. This was achieved by the use of a
staggered single-subject design, which alloweddkearchers to obtain, within 14 weeks,
selective attentional measures in an ecologicallygl\competitive setting.

The results showed improvements in percentages dot of 9 scores obtained on the
three dimensions of the BTAIS for the three expental participants (see Table 4). Three
changes were significant. Though the other fourdases were not statistically significant and
for two of them slight (i.e., 12%, 3.31%, 6.61%)y should not be disregarded because they
may be important for an elite athlete in a perfanoeenvironment (Wanlin et al., 1997). For

participant 2, the BET baseline inverted trendhastteatment was introduced; moreover a
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heading in an upwards direction could suggest ayedl effect of the treatment, as indicated
by Kazdin (1982). This hypothesis of a postponemoénttervention effects was supported by
Shambrook and Bull (1996) and more recently by@glHardy and Hall (2001). Both of
them, in different contexts, have shown increasggeiformance data after a latency period.
Thus, this study hints that imagery facilitated scaspects of selective attention among elite
softball players (i.e., BET, OET, and NAR dimensprConfidence in this suggestion is
reinforced in that changes observed for the (a) B&I NAR dimensions were not shared by
the control participant who displayed stable dater ¢dime, and (b) OET dimensions were
superior for participants 1 and 2 to the contratipgant’s change. Nevertheless, the 12.74%
increase of the OET dimension for the control pgréint is ambiguous though it is not
statistically significant. Such improvement in degent variables sometimes occurs when the
baseline phase is extended over a long periodanaf éven if no treatment is administered
(Kazdin, 1982). One main reason could be conjedturbe prolonged baseline assessment,
requiring the “control participant” to fill out thB-TAIS regularly, provided the “control
participant” with opportunities to consider thefdient aspects of attention. This might have
led to the improvement in scores in the OET atterati dimensions of the B-TAIS. This
analysis is supported by Rogerson and Hrycaik@82Pwho accounted for enhancements in
performance among ice hockey goaltenders througdfudaonsideration of the performance,
as determined by self-assessment questionnaireauBe of the withdrawal of the control
participant from the study after a 10-week involesit) comparison between the data of the
control participant (i.e., participant 4) and tixperimental participants (i.e., participants 1, 2,
and 3) should be considered with caution when pnéing the results.

The softball players’ reports collected within fhractical assessment questionnaire
strengthen the internal validity of the study bpwing how the treatment influenced the
participants. The softball reported benefits frdva imagery training program: Assessing the
performance after its execution, taking a step Ifiaok the game or focusing more on task-
relevant stimuli were reported by the players asgpheonsequences of the treatment. A
worthwhile consideration stemming from the pradtassessment questionnaire suggests that
the reactions to imagery are related to previoger&nces. Indeed, athletes reported the
difficulty to mentally simulate unusual experieneesl the ease to image immediately after a

game. One can hint that imagining an unfamiliaragibn would involve a rough motor
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representation with superfluous cues, whereas theahsimulation of an usual situation
would engage a more developed representation withtbe essential cues.

In sum, these findings corroborate anecdotal re@ortl counseling experiences (e.g.,
Cox, 2002; Jones & Hardy, 1990). These resultalse consistent with Farah (1985) and
Michelon and Koenig (2002) who argued that imagirfecilitates perceptual processes.
Mental rehearsals of various scenarios, that petpagiided the athletes to focus in an
effective way, may prime the visual system and liedpplayer at bat to increase control of the
stimuli to be taken into account. This suggeststotally in line with Neisser’s (1976)
perceptual anticipation hypothesis and asserti®idLp. 130): “Imagining is not perceiving,
but images are indeed derivatives of perceptualiaes. In particular, they are the
anticipatory phases of that activity...” It also ffeirtes the contention that similar
representations are activated during visual imagedyperception (Kosslyn et al., 1997).

It should be acknowledged that the results of tlesgnt study raise interesting
methodological questions concerning single-reseadesign. First, the withdrawal of the
control participant from the study after a 10-w@wslolvement suggests the question of
including or not such a participant in this kinddafsign. Ethically, it is hardly acceptable for
athletes to be the one who was excluded from #ntiesdt, supposed to improve performance,
and who was required to complete a task for eviagiurposes whilst his or her counterparts
benefited from the treatment (Hrycaiko & Martin 98). That is probably why only two
studies in sport psychology (Hanton & Jones, 1998nlin et al., 1997) have used such a
participant. In order to bypass this ethical coesation, one may consider using a wait-list-
control participant, namely a participant who agsa control participant but who receives the
treatment when the study is completiedthe present case, the introduction of a control
participant was a luxury we could have afforded| ber dropping out does not cast any
doubts on the internal validity of this study, asingle-research design, there was no need for
a control group because each participant actetsdeeh own control (Kazdin, 1982).

It is difficult to determine with complete certamwhether measurable changes in
BTAIS scores are due to the treatment, physicalitrg, an interaction of these components,
or unidentified variables because of the compleaitifuman lives. In the single-case research
designs literature, it had been shown that extraséactors, such as history or maturation of

the participant, could have had an impact on tfecef of the treatment (Bloom et al., 2003;
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Kazdin, 1982). An event outside the interventiog.(eamily crises) or intrinsic processes
(e.g., growing older) that happen simultaneouslh&intervention could be responsible for
the observed changes. In the present study, iumwasely that maturation could have been a
threat to internal validity because of the shoriqueof time the study lasted (i.e., 14 weeks).
The threats of history or other aforementionedaldés may be more relevant but because the
experiment was carefully conducted, the likelihtloat the treatment was responsible for
changes is high (Bloom et al., 2003). Some of titer@a mentioned by Bloom et al. (2003) to
find out whether or not the treatment has a dieffeict on changes (i.e., to infer causality) are
noticeable in the present study: (a) the introdunctif a treatment staggered over time; (b) the
production of analogous changes when a similatrtret is applied to several people; (c) the
congruence of the observed changes with the sieekitiowledge and practical experience.

Finally, in the present study, the lack of reliapibf three BTAIS scales out of six
(i.e., BIT, OIT, and RED), because of their instint alphas, highlights the problem of the
difficult choice of an appropriate questionnairesingle-research design. The appropriate
guestionnaire should display a good reliability &atidity, be short, and should not require
too much energy to be filled out in order to be pteted frequently, namely daily (Bloom et
al, 2003). Because the BTAIS was the only sportifipeself-report instrument that measured
selective attention and because it was recognigedda@agnostic tool in applied settings (e.qg.,
Bond & Sargent, 1995), it was chosen and admimdtence a week. Nevertheless, to
improve the methodology of the present study, futesearch could urge experimenters to
develop their own scales, as it was suggested yrBlet al. (2003). These scales, called
individual rating scale (IRS), could be a meanswercome the BTAIS controversy about its
psychometric properties, and could be the mostagi@ate tool when using a single-research
design. Indeed, these scales are tailor-made &briedividual and they display high validity
equivalent to that provided by classical questiani@savith good psychometric properties
(Nugent, 1992). They could also be used frequdrgbause of their short length, allow a daily
tracking of modifications, and might prevent cohparticipants from dropping out.

Despite some limitations, the present study preseethodological strengths, such as
the use of tape-recorded instructions in orderitormze experimenter effects (Christensen,
1988). The use of both visual inspection and diedilsanalyses, and the systematic checking

of conditions required to use parametric tests etsdributed to the robustness of the
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findings. Moreover, the care taken in the elaboratf the imagery scripts by taking account
of the knowledge generated from research, traimaguals, and from the experiential
knowledge of the coach, who used to be an inteynatiplayer, allowed the scripts to be
realistic and meaningful for the softball playdtmally, the use of a multiple-baseline design
allows one to investigate individual differencesca elite athletes, increases the
understanding of the development of selective atteramong this population, and offers
practical pedagogical considerations for coachling use of imagery as an additional
technigue to more popular concentration technigegesmmended by sport psychologists,
such as concentration grids, routines, or use wé Ygords”, is strongly suggested.

As suggested by Williams and Grant (1999), the in@gery may be integrated into
attentional training programs, using video simulatiechniques for instance, could be an
interesting further subject for research. More gmatly, how imagery can be associated with
techniques, including a display of actual game fiith variable quantities of instructions and
feed back or with different kinds of occlusionsahich the participant has to make a
judgment or a decision, requires further investogatBesides, as advised by Paull and
Glencross (1997), the process of how mental reakeafvarious scenarios may allow the
athletes to increase their repertoire experiendtstire aim of “priming the motor system to
perform” awaits further investigation. Finally, éapng the influence oimagery training on
attentional focus and selectivity and in turn orf@@nance is a question of primary interest,

and one that needs to be addressed in future chsear
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Footnotes

! In the sport literature, selective attention (Ateghy, Summers, & Ford, 1998; Ross,
1976) and selective perception (Kosslyn & Koenf2; Moran, 1996; Zaichkowsky, 1984)
are used synonymously and refer to the same process

2 A copy of the imagery scripts could be obtainexhfithe first author.



Table 1
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The BTAIS Selective Attentional Dimensions Adafpted the Nideffer’'s (1976) TAIS

Scale Abbreviation Description
High scores on this scale are obtained by indivgluéo describe
Broad External BET
Attentional Focus themselves as being able to effectively integraaeyrexternal
stimuli at one time.
The higher the score, the more individuals makeakes because
Overloaded by OET
N they become confused and overloaded with extetimaiik.
External Stimuli
High scores indicate that individuals see themsehgeable to
Broad Internal BIT
Attentional Focus effectively integrate ideas and information frorwesal different
areas.
The higher the score, the more mistakes individoelke because
Overloaded by oIT
Internal Stimuli they confuse themselves by thinking about too nthmgs at
once.
The higher the score, the more effective individisde
Narrow NAR
Attentional Focus themselves with respect to being able to narrow #igention
when they need to.
A high score on this scale indicates that the idials make
Reduced RED

Attentional Focus

mistakes because they narrow their attention tochmu
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Table 2
Test-Retest and Internal Consistency Reliabilitgf@oents for the BTAIS Selective

Attentional Dimensions (n = 44)

Selective attentional Test-retest coefficients Internal consistency

(o2}

10

11

12

13

dimensions

Broad External Attentional

Focus (BET) 0.82 0.71
Overloaded by External
Stimuli (OET) 0.80 0.74
Broad Internal Attentional
Focus (BIT) 0.71 0.64
Overloaded by Internal
Stimuli (OIT) 0.74 0.65
Narrow Attentional Focus
(NAR) 0.77 0.73
Reduced Attentional Focus

0.48 0.12

(RED)
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Table 3

Organization of the Procedure: The Week-by-Weekd@bmwith the Participants

Weeks Tasks for participant 1 Tasks for particigant Tasks for participant 3 Tasks for participant 4
Week 1 Saturday: Completion of the TAIS Saturdaym@letion of the TAIS Saturday: Completion of th&l$ Saturday: Completion of the TAIS
Week 2 Saturday: Completion of the TAIS Saturdagm@letion of the TAIS Saturday: Completion of th&l$ Saturday: Completion of the TAIS
Week 3 Saturday: Completion of the TAIS Saturdaym@letion of the TAIS Saturday: Completion of th&l$ Saturday: Completion of the TAIS
Week 4 Saturday: Completion of the TAIS Saturdaym@letion of the TAIS Saturday: Completion of th&l$ Saturday: Completion of the TAIS
Week 5 Saturday: Completion of the TAIS Saturdaym@letion of the TAIS Saturday: Completion of th&l$ Saturday: Completion of the TAIS
Week 6 Thursday: Beginning of the treatment Saturday: Completion of the TAIS Saturday: Comple®f the TAIS Saturday: Completion of the TAIS

Thursday: Session 1 of step 1
Friday: Session 2 of step 1
Week 7 Monday: Session 3 of step 1 Thursday: Beginning of the treatment Saturday: Completion of the TAIS Saturday: Complewf the TAIS

Tuesday: Session 4 of step 1 Thursday: Session 1 of step 1

Thursday: Session 5 of step 1 Friday: Session 2 of step 1

Friday: Session 6 of step 1
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Week 8 Monday: Session 6 of step 1 Monday: Session 3 of step 1 Thursday: Beginning of the treatment Saturday: Completion of the TAIS
Tuesday: Session 7 of step 1 Tuesday: Session 4 of step 1 Thursday: Session 1 of step 1
Thursday: Session 8 of step 1 Thursday: Session 5 of step 1 Friday: Session 2 of step 1
Friday: Session 9 of step 1 Friday: Session 6 of step 1
Saturday: Session 10 of step 1+
Completion of the TAIS
Week 9 Monday: Session 1 of step 2 Monday: Session 6 of step 1 Monday: Session 3 of step 1 Saturday: Completion of the TAIS
Tuesday: Session 2 of step 2 Tuesday: Session 7 of step 1 Tuesday: Session 4 of step 1
Thursday: Session 3 of step 2 Thursday: Session 8 of step 1 Thursday: Session 5 of step 1
Friday: Session 4 of step 2 Friday: Session 9 of step 1 Friday: Session 6 of step 1
Saturday: Completion of the TAIS Saturday: Session 10 of step 1+
Completion of the TAIS
Week 10 Monday: Session 1 of step 3 Monday: Session 1 of step 2 Monday: Session 6 of step 1 Saturday: Completion of the TAIS

Tuesday: Session 2 of step 3
Thursday: Session 3 of step 3
Friday: Session 4 of step 3

Saturday: Completion of the TAIS

Tuesday: Session 2 of step 2
Thursday: Session 3 of step 2
Friday: Session 4 of step 2

Saturday: Completion of the TAIS

Tuesday: Session 7 of step 1
Thursday: Session 8 of step 1
Friday: Session 9 of step 1
Saturday: Session 10 of step 1+

Completion of the TAIS
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Week 11 Monday: Session 1 of step 4 Monday: Session 1 of step 3 Monday: Session 1 of step 2
Tuesday: Session 2 of step 4 Tuesday: Session 2 of step 3 Tuesday: Session 2 of step 2
Thursday: Session 3 of step 4 Thursday: Session 3 of step 3 Thursday: Session 3 of step 2
Friday: Session 4 of step 4 Friday: Session 4 of step 3 Friday: Session 4 of step 2
Saturday: Session 5 of step 4 + Saturday: Completion of the TAIS Saturday: Completion of the TAIS
Completion of the TAIS

Week 12 Monday: Session 1 of step 5 Monday: Session 1 of step 4 Monday: Session 1 of step 3
Tuesday: Session 2 of step 5 Tuesday: Session 2 of step 4 Tuesday: Session 2 of step 3
Thursday: Session 3 of step 5 Thursday: Session 3 of step 4 Thursday: Session 3 of step 3
Friday: Session 4 of step 5 Friday: Session 4 of step 4 Friday: Session 4 of step 3
Saturday: Session 5 of step 5 + Saturday: Session 5 of step 4 + Saturday: Completion of the TAIS
Completion of the TAIS Completion of the TAIS

Week 13 Monday: Session 1 of step 5 Monday: Session 1 of step 4

Tuesday: Session 2 of step 5
Thursday: Session 3 of step 5
Friday: Session 4 of step 5
Saturday: Session 5 of step 5 +

Completion of the TAIS

Tuesday: Session 2 of step 4
Thursday: Session 3 of step 4
Friday: Session 4 of step 4
Saturday: Session 5 of step 4 +

Completion of the TAIS
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Week 14

Monday: Session 1 of step 5
Tuesday: Session 2 of step 5
Thursday: Session 3 of step 5
Friday: Session 4 of step 5
Saturday: Session 5 of step 5 +

Completion of the TAIS
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Means, Standard Deviations, and Percentage Chafugebe BTAIS Scores for Each

Participant
Participant 1 Participant 2 Participant 3 Partioipa
BTAIS
scales Extended baseline
Baseline Treatment Baseline Treatment Baseline Treatment First five Last three
weeks weeks
Mean 2.5000 2.8000 2.3900 2.3000 1.5950 2.2680 4P.93 2.8330
BET® SD 0.3338 0.2167 0.1391  0.3223  0.1307 0.2229  0.4016.1650
% change +12% -3.77% +42.19% -3.44%
Mean 1.6680 1.4020  2.6000 1.8700 2.5360 2.5660 00.75 1.5270
OET "SD 0.1577 0.1722 0.2272 0.1710 0.2038 0.2150  0.1329.602
% change +15.95% +28.08% -1.18% +12.74%
Mean 3.3260 3.4360 3.3200 3.9280 2.9490 3.1440 2B.49 3.4870
NAR? SD 0.3466  0.1220 0.2555  0.1173 0.2693 0.1866  0.212@.1930
% change +3.31% +18.31% +6.61% -0.14%

Notes? The higher the scores, the more effective pasitip were.” Reversed scale: The lower the scores, the

more effective participants were. The percentagehainge for each BTAIS scale was calculated udieg t

following formula: [(treatment score — baselinergjthaseline score] X 100. Means scores for eachlBEcale

range within a margin of 1 to 5 points.
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1 Figure Caption
2 Figure 1.Selective attentional scores for each particip@otted lines represent means for

3 each phase.
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