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Abstract

Psychophysical functions are used to characterize both normal perception and altered perception among patients
with neglect, yet the reliability of these functions is rarely examined. The present study examined two-week,
test-retest reliability for power functions derived from line bisection data among 58 normal, young and old, male

and female subjects. Power function exponents and constants were, at best, moderately reliable over time. The size
of the exponent tended to decrease at retesting. Reliability coefficients varied by age and gender; they were highly
significant for young men, marginally significant for older men, and non-significant for women. Race influenced
reliability as coefficients were significant for Caucasian subjects but not for African American subjects. Age and
gender effects in this study parallel those in the literature on pseudoneglect, and they may reflect hemispheric
differences in visuo-spatial processing, magnitude estimation, or bHt¥S(2003,9, 72-78.)
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INTRODUCTION sected consistently on one side of true center and shorter
. . - . . lines are bisected on the opposite side. Crossover is para-
Our_ Interest N the .rel|a.b|I|ty of psychophysical .funct|on§ doxical because it is hard to explain how patients misbisect
derived fror_n line bisection stems from our studps of UNshort lines on the contralateral side of true center if they
!ater_a.I spatial neglect (neglect). Neglect. IS c_ieflned as th'Teleglect that portion of the line (Anderson, 1996; Chatter-
inability to detect, report, or respond to stimuli located Con'jee, 1995). Therefore, it has become increasingly important

tralat_eral to a focal brain injury when the deficit is not Olueto resolve the crossover effect with contemporary theories
to primary sensory or motor loss (Heilman et al., 1985).Conceming neglect (Bisiach et al., 1994)

Line bisection is both a neuropsychological method of as- It seems, however, that the crossover effect may stem
sessing neglect (Heilman etal., 1985) and a psychophysmﬂlom normally occurring errors in length estimation that are

method.of mvespgatmg magnl_tude es_tlmat|on (e.g., Igngt nly exaggerated in patients with neglect. Several studies
perception) (Baird, 1370). Patients with neglect cIassmaIthave served to clarify the crossover effect (Chatterjee, 1995;
misbisect lines on the side of true center ipsilateral to theiy, .o ot a1 2002: Tegner & Levander, 1991) Inter-.
::)r?m njury, rt]h?lt IS, c(cj)nc;[ra!atetrﬁl r;egtledct, b:j"t tfh'ﬁ 'm.erp;ﬁ'estingly, traditional psychophysical findings relevant to the

ation was chaflenged during the 1ast decade Tollowing E‘studyof magnitude estimation (e.g., systematic bias in length

d|scgr(1)very ofa Seerpflngzlyﬁaﬁadoxgal\l/lpher:lo”rnelzggg.k&ow%stimaﬂon) may provide the best interpretation of the cross-
as e Crossover etiec (Halligan arsha, - VAT oy er effect (Chatterjee, 1995; Chatterjee et al., 1994b; Men-
shall & Halligan, .1989).' erssover describes a pattern (_)ﬁemeier et al., 1998, 2002). It has been known for some
performance on line bisection where longer lines are bl'timethatwhen normal subjects estimate a range of stimulus

magnitudes, such as a range of line lengths, they systemat-

. . . __jcally overestimate stimuli of lesser intensity and underesti-
Reprint requests to: Christopher A. Pierce, Ph.D., Neuropsychological

Consultants, LLC, 1919 14th Street, Suite 714, Boulder CO 80302. E-mailMate St'm_u“ of greater intensity (HoIImgworth,. 1909). '
dogearcp@netscape.net Recently, it has been shown that these systematic errors in
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length perception correspond with the direction of errors ortual effects, the tendency to overestimate lesser stimuli in a
line bisection (Chatterjee, 1995; Mennemeier et al., 2002range of stimulus magnitudes and to underestimate greater
Tegner & Levander, 1991). Among patients with brain dam-stimuli, is common among normal subjects and, as in pa-
age, bisection errors contralateral to the side of the lesiotients with neglect, this type of bias decreases the size of
correspond with overestimating the line’s true length,the exponent (Poulton, 1968, 1979).
whereas errors ipsilateral to the lesion correspond with un- Because the exponent and constant are used as both mark-
derestimating length (Mennemeier et al., 2002). Among oldeers of normal perception (Poulton, 1968, 1979) and as in-
normal subjects, line bisection errors left of true center cordicators of altered perception in neglect (Adair et al., 1998;
respond with overestimating line length, whereas errors righChatterjee, 1995; Chatterjee et al., 1994a, 1994b, 1998;
of true center correspond with underestimating lengthiMennemeier et al., 2002), it is important to identify factors
(Mennemeier et al., 2002). Patients with neglect differ fromthat might influence their size. One such factor is change
both normal subjects and patients without neglect in thabver time. Most studies of magnitude estimation make an
both types of errors, length estimation and line bisectionjmplicit assumption that perception is stable, yet this as-
become exaggerated (Mennemeier et al., 1998, 2002). sumption is rarely tested. A review of the psychophysical
Congruent with the hypothesis that crossover can be exiterature yielded only four relevant studies (McCourt, 2001;
plained in terms of systematic bias in magnitude estimatiorMefferd et al., 1969; Pearson, 1922; Stevens & Guirao,
is the fact that line bisection errors are a power function 0fLl964). One study of loudness estimation in normal percep-
the physical length of the line (Chatterjee et al., 1994ation (Stevens & Guirao, 1964) found a significant decrease
1994b). A power function is a log-log plot of the data tra- in the size of the exponent upon re-testing at 1 to 6 months.
ditionally used in psychophysical studies of magnitude esAnother study of vertical line bisection in normal percep-
timation to characterize the ratio at which perceptions oftion found bisections to be nearly identical over a one-
stimulus intensity change in response to the ratio of changeonth interval (Mefferd et al., 1969). A third study of
in physical intensity (Stevens, 1975a, 1975b). Power funchorizontal line bisection in normal subjects (Pearson, 1922),
tions are derived by log-transforming the data so they car20 sessions spanning a three-month interval, reported high
be graphed as a straight line and by regressing estimates test—retest reliability ( = .94). Finally, a fourth study of
stimulus magnitude on objective measures of magnitudeforced-choice tachistoscopic visual line bisection spanning
The resulting equation yields a line with a slope that is7—16 sessions found high reliability within subjects. How-
equal to the exponent of the power function and a y-intercepéver, test-retest reliability in these line bisection studies
that is equal to the constant. The exponent summarizes threay not be directly comparable to those from studies for
ratio at which perceived intensity changes in response toagnitude estimation. Only one line length was used in
changes in objective stimulus intensity. The constant is typthese line bisection studies (McCourt, 2001; Mefferd et al.,
ically described as a scaling factor, without greater elabo1969; Pearson, 1922), whereas studies of magnitude esti-
ration on what constitutes a scaling factor (Stevens, 1975anation are generated from a range of line lengths, typically
1975b). In the case of line bisection, the exponent summabetween 6 and 10. Further, it is uncertain how the tachisto-
rizes the ratio at which estimated line length changes as scopic method compares with the more traditional paper
function of the ratio of change in objective line length. and pencil method of line bisection. No study, to our knowl-
Perfect estimation yields an exponent of one. Bias in estiedge, has examined whether parameters of power functions
mation causes the exponent to deviate from one. generated from line bisection data are reliable over time.
Whereas the exponent for length estimation is normallyTherefore, to begin exploring this issue, the current study
very close to one (Stevens & Galanter, 1957), it is signifi-examined the reliability of power function exponents and
cantly less than one among patients with neglect, and theonstants derived from line bisection over a two-week test-
power function constant is typically elevated relative to nor-retest interval among four groups of normal subjects—
mal subjects (Chatterjee et al., 1994a). However, severagloung and old, male and female. Age and gender were
patterns of change in the exponent and constant have beexamined because a recent meta-analytic study of line bi-
observed among patients with neglect. The exponent magection (Jewell & McCourt, 2000) showed that both age
be decreased without an appreciable change in the size ahd gender can influence line bisection error. Further, phase
the constant. These patients tend to make ipsilateral biseof the menstrual cycle for young women and estrogen re-
tion errors on long lines without a dramatic crossover effeciplacement therapy in older women were monitored because
on short lines. More typically, however, the exponent isphase of menstrual cycle may influence line bisection judge-
decreased and constant increased in neglect. These patiement (McCourt & Olafson, 1997).
show a crossover effect on line bisection and systematic
overestimation of short lines and underestimation of lon
lines on direct measures of length estimation (Mennemeie
et al., 2002). In contrast to patients with neglect, the rela- .
tionship between power function parameters and line bisecl-?es’e"’lrch Participants
tion performance is not as transparent among normaBubjects N = 58) were 28 university undergraduates, 13
subjects. However, regression bias in the form of contexfemale and 15 male (ages 18—30) recruited from undergrad-
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uate courses, and 30 elderly subjects, 15 female and 1the regression line and the constant is equivalent to the
male (ages 60—85), recruited through participation in othey-intercept. Estimated line length was calculated as twice
research projects. They either received course credit or wettbe distance from the right end of the line to the bisection
paid for participation. Only right-handed subjects, withoutmark for all subjects, consistent with previous studies (Chat-
a history of either neurologic or psychiatric illnesses, wereterjee, 1994a, 1994b, 1995; Mennemeier et al., 2002). This
included because handedness has been shown to affect limethod assumes that normal, right-handed subjects orient
bisection performance (Scarisbrick et al., 1987). To controhttention preferentially toward the right end of lines prior to
for hormonal effects (Jewell & McCourt, 2000; McCourt & bisection, secondary to a strong attentional vector of their
Olafson 1997), younger female subjects were tested ondeft hemisphere (Kinsbourne, 1970, 1993). This assump-
during the luteal phase of their menstrual cycle and oncéion may be controversial (Barton et al., 1998; Chokron
during the nonluteal phase, with the order counter-balanceckt al., 1998; Ishiai et al., 1989); however, the validity of our
Only elderly females who were not on hormone replace-assumption concerning orientation is not critical to the pur-

ment therapy were included. pose of this study. For the purpose of generating reliability
coefficients, it makes no difference whether bisection er-
Apparatus rors are measured from the left or right end of lines as long

as measurements are made in the same way at each test
Stimuli were lines of 10 lengths (.5, 1, 2, 5, 10, 20, 25, 30,interval. Measurements were made to the nearest .5 milli-
35, and 40 cm) and 1 mm in thickness presented on stanneter. Differences in the size of the exponent and constant
dard 11 by 17 inch white paper. One centered line wagetween test intervals were further analyzed for the entire
presented per page. There were three trials for each |in§amp|e and for each subject group separately using a
length for a total of 30 lines per subject. Handedness wagatched-samplestest.
assessed using the Edinburgh Inventory (Oldfield, 1971) Finally, an average signed-percent error score was de-
which asks respondents to indicate hand preference on 1@ed from line bisection for the purposes of comparing the
activities. The inventory yields a number ranging freth00  reliability of mean bisection errors with that of power func-
to 100. Negative numbers indicate left-handedness and pogion exponents and constants. The distance between the sub-

itive numbers right-handedness. ject’s bisection mark and the line’s true center was measured
to the nearest .5 millimeter. Bisections to the right of center
Procedure were assigned a positive value and bisections to the left of

center were assigned a negative value. This error score was

Procedures a’nd recruitment techniques were approved Qe givided by the line’s total length to yield a percent
the University's Institutional Review Board. Each stimulus 51e signed-percent errors were then averaged across all
page was presented to the subjects with the midpoint of thg, ¢ |engths. Reliability coefficients were calculated for the

line aligned with the subject's body midline. Lines were o5 signed-percent error scores as they were for the power
presented 30 cm in front of the subject. Subjects used theg,ction parameters.

right hand to place a pencil mark at the midpoint of the line.
The same procedure was repeated two weeks later.

RESULTS

None of the groups differed significantly on education or
Test-retest reliability was analyzed on the exponent andhandedness score (Table 1). Young male and female sub-
constant of a power function using bivariate correlationsjects did not differ with regard to age, nor did older male
Power function exponents and constants were derived bgnd female subjects. Whereas older subjects were predom-
regressing log-transformed estimates of length on loginantly Caucasians, a much higher percentage of African-
transformed measures of physical line length using the leagtmericans was represented in the young subject groups,
squares method. The exponent is equivalent to the slope @articularly in the female group.

Analyses

Table 1. Demographics of study participants

Race %
Group Age Education Handedness Caucasian African-American
Older Men 72.47 (4.09) 12.73 (3.28) 89.12 (21.48) 100 0
Older Women 70.13 (5.72) 12.93 (2.25) 94.44 (11.80) 93.3 6.7
Younger Men 18.80 (.94) 12.93 (.88) 82.04 (13.91) 73.3 26.7
Younger Women 18.77 (.73) 13.08 (.64) 82.94 (17.92) 38.5 61.5

Note n = 15 for each group except younger women=( 13).
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Test-retest reliability for the power function exponent Table 3. T tests for equivalency of power function components
was significant across all groups of subjects, but the correacross trials
lation coefficient was lowI( = .44, see Table 2). Variation
was observed among groups. Correlation coefficients were
significant for young men, were only marginally significant Group M SD M SD t p n
for older men, and they were not significant among women

. . . xponent

There was no _d|fference in the size of the exponent or Older Men 9965 021 9851 017 218 047 15
constant depending on phase of the menstrual cycle for o qer women 9967 .013 .9933 .019 69 501 15
young women. Comparing the size of the exponents be- younger Men 9868 .010 .9827 .020 1.11 .284 15
tween test intervals (Table 3) revealed a significant de- younger Women .9905 .010 .9900 .011 15 .884 13
crease over timet(= 2.25,p = .028); however, the effect  All .9927 .015 .9877 .017 2.25 .028 58
was carried primarily by one group of subjects, elderly male%Onstant
(t=2.18,p=.047). , Older Men 0012 .028 0124 .026-1.70 .111 15

Test-retest reliability for the power function constantwas oider Women  .0053 .018 .0076 .020—.33 .748 15
also significant across subject groups, but the coefficient younger Men 0101 .014 .0107 .022—.08 .905 15
was low { = .36). Variation was again observed; reliability  Younger Women .0165 .015 .0167 .015 .15 .938 13
coefficients were significant for young men, marginally sig- Al .0080 .020 .0116 .019-1.21 .231 58
nificant for older men, and non-significant among women.
There was no difference in the size of the constant between
testintervalst{= —1.21,p = .231).

Test-retest reliability for the mean signed-percent line

Trial 1 Trial 2

(SD = 5.4) and a mean error score at time two-01.85

t and tant. Th lati Hicient f I bcfSDz 4.78). Older women obtained a mean error score at
nent and constant. 1he correlation coetlicient 1or all Sub+jne one of—.71 (SD=4.6) and a mean error score at time

jects was low [ = .43) .but statist?cally significantq < twoof—.72 (SD=5.4).
.001). Young men obtained the highest correlation coeffi- Although race was not hypothesized to influence line

cient r =.57), followed by the older mer € .41), and the bisection, it emerged as a potentially confounding variable

young and oIo!erwomerr(: .35, for both _gro_u_ps). The_ SIZ€ hacause the racial composition of the younger age groups
of the mean signed percent error was significantly dlfferenrhad unequal numbers of Caucasian and African American
upon retesting for both young mef(3, 56)= 2.6,p < .040 subjects. Therefore, additional analyses were conducted for
and the older menk-(3,45) = 3'.2’ p = .028. For young younger subjects with race as a grouping variable, collaps-
men, th? mean error score at time one was ML 4.3) ing across genders. Test-retest reliability was significant for

and at time two it was .859D = 5.5). For older men, the the power function exponent among Caucasian subjects but

Tean e(;rlor zil:;t_lrr;eson%\]/vas. '28[(;;15'05) and.at tlrcr;e two tnot among African-American subjects (Table 4), although
itwas .01 D= 5.5). The size of the mean signed percen he actual size of the difference between reliability coeffi-

error score was not different upon retesting for young and.;, -+« \vas negligible.

older women b = .614 and .366, respgctlvely). Young Test-retest reliability was again significant for the power
women obtained a mean error score at time one-2f10 function constant among Caucasian subjects but not among
African American subjects, and the size of the difference
was larger than that for the exponent. The size of the power
exponents and constants did not change between the two

Table 2. Correlations of power function variables . . . . )
P test intervals for either Caucasian or African-American sub-

Group r p jects (Table 5).
Exponent
Older Men 46 .082
Older Women 33 230 Table 4. Correlations of power function variables across racial
Younger Men 71 .003 groups
Younger Women .29 .333
All 44 .001 Group r p
Constant Exponent
Older Men 48 .068 Younger African-Americans 54 .069
Older Women .02 951 Younger Caucasians 52 .039
Younger Men .52 .046
Younger Women 48 .094 Constant
All 36 005 Younger African-Americans .33 .299
Younger Caucasians .62 .010
Note n = 15 for each group except younger women= 13) and all
(N = 58). Note n = 12 for African-Americans and = 16 for Caucasians.
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Table 5. T tests for equivalency of power function components across trials across racial

groups
Trial 1 Trial 2

Group M SD M SD t p n

Exponent

Younger African-Americans  .9852  .012 .9808 .019 97 353 12

Younger Caucasians 9910 .007 .9900 .013 35 728 16

Constant

Younger African-Americans  .0156  .015 .0198 .019-.74 473 12

Younger Caucasians .0112 .014 .0083 .019 78 .448 16
DISCUSSION only one line length largely avoid contextual effects, and so

they may not be directly comparable to studies using a range

The parameters of power functions generated from line biof line lengths. Further work is necessary to learn how con-
section data are, at best, moderately reliable over time. Aextual effects might influence the size and reliability of
number of factors influence reliability including gender, power function parameters over time.
age, and race. Of these, gender has a relatively large influ- Several findings of this study converge with previous
ence with men tending to have higher reliability coeffi- investigations of magnitude estimation. First, the size of
cients than women. Age has a secondary influence witlexponents in this study was close to one for all subject
coefficients highest among young men, marginally signifi-groups. One is the commonly accepted exponent for length
cant among older men, and non-significant among womemstimation (Stevens & Galanter, 1957). Second, the size of
regardless of age. Hormonal factors (i.e., phase of the merthe exponents and constants was similar for male and fe-
strual cycle in young women) did not influence either themale subjects, consistent with a previous investigation of
reliability or size of power function parameters generatedgender effects on length estimation (Verrillo, 1982). Third,
from line bisection. the size of the exponent decreased over time, which is con-

Race emerged as a confounding variable that influencedistent with the only other study, to our knowledge, of test-
reliability, but race did not subsume effects due to genderetest reliability in magnitude estimation (Stevens & Guirao,
and age. Only the young subject groups differed in raciall964). Interestingly, 7 of 11 subjects in that study were
composition, and reliability coefficients reached statisticalmale, and older male subjects in the present study were
significance for young Caucasian subjects but not for youngprimarily responsible for a decline in the size of the expo-
African American subjects. However, gender differencesent over time. Unfortunately, subject ages were not pro-
cannot be explained by differences in the racial composivided in the previous study for comparison (Stevens &
tion of groups because gender effects were observed amoitguirao, 1964).
older subjects, the vast majority of whom were Caucasian. The gender and age effects in this study also appear to
Further, gender and race appear to influence different poweronverge with gender and age effects in a recent meta-
function parameters. Race influenced the size of constargnalytic study of pseudoneglect in line bisection (Jewell &
more than the exponent, whereas gender had the oppositécCourt, 2000). Pseudoneglect describes a pattern of nor-
effect. The findings for race are intriguimmpst-hocobser-  mal line bisection performance on standard length lines
vations that require replication and further study. (e.g., 10 to 30 cm) where the mean bisection error falls

It is unclear whether previous studies of test-retest reliaslightly to the left of true center (Bowers & Heilman, 1980).
bility in line bisection (Mefferd et al., 1969; Pearson, 1922), Pseudoneglect is commonly explained in terms of bias in
which demonstrated nearly identical exponents over timespatial attention (Bowers & Heilman, 1980). The right hemi-
are at odds with the present study or whether the studies asphere is presumed to bias attention contralaterally, toward
simply not comparable. Power functions are derived fromthe left end of lines, resulting in a “pseudoneglect” of the
data on a range of line lengths, unlike previous line bi-right end. However, most studies of pseudoneglect have
section studies which employed lines of only one length. Aexamined college-age subjects. Different patterns of “pseudo-
range of stimulus values introduces a type of regressiomeglect” are observed when gender and age are considered.
bias in magnitude judgement known as contextual effectdlales tend to error leftward compared to females, and older
(Poulton, 1968, 1979) that might influence reliability. Con- subjects tend to error rightward compared to younger sub-
textual effects refer to the systematic overvaluation of lessejects. In other words, pseudoneglect is most pronounced
stimuli in the range of sensory magnitudes and to the sysamong young male subjects, similar to how the young male
tematic under-valuation of greater stimuli. Contextual ef-subjects in this study demonstrated the highest reliability
fects alter the form of the power function causing a decreaseoefficients for parameters of power functions generated
in the size of the exponent (Cross, 1973). Studies usingrom line bisection. Further, pseudoneglect is least pro-
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nounced in women, similar to how women in this study Albert, M.L. & Moss, M.B. (1988).Geriatric neuropsychology
demonstrated the lowest reliability coefficients. The mean New York: Guilford Press.

percent error scores in this study did not yield a classicAnderson, B. (1996). A mathematical model of line bisection be-
pseudoneglect effect because they are derived from a much haviour in neglectBrain, 119, 841-850.

broader range of line lengths. However, the convergence (ﬁai\r(d’ kJ élg?o)'Psy;hOphySica' analysis of visual spadéew
n n r eff mioht indi h n I Ork: Fergamon Fress.
age and gender effects might indicate that pseudoneg e%tarton, J.S., Behrmann, M., & Black, S. (1998). Ocular search

|nvol_ves blas_ in length estimation, in addition to bias in during line bisection: The effects of hemi-neglect and hemian-
spatial attention. _ _ opia.Brain, 121, 1117-1131.

One might speculate that age and gender influence religjsjach, E., Rusconi, M.L., Peretti, V.A., & Vallar, G. (1994).
ability in length estimatiorvia lateralized asymmetries in Challenging current accounts of unilateral negléturopsy-
hemispheric processing. For example, gender effects might chologig 32, 1431-1434.
reflect the hypothesis that women are less clearly lateralBowers, D. & Heilman, K.M. (1980). Pseudoneglect: Effects of
ized with regard to visuo-spatial processing than are men hemispace on a tactile line bisection tasleuropsychologia
(Franzon & Hugdahl, 1986; Grabowska et al., 1994; Voyer 18, 491-498.

& Bryden, 1990). As a result, women may be less reliable afhatterjee, A., Dajani, B.M., & Gage, R.J. (1994a). Psychophysi-
judging length. Additionally, age effects might reflect the cal co_nstralnts on behavior in unilateral spa_mal negl¥euro-
hypothesis that the right cerebral hemisphere undergoes a PSYehiatry, Neuropsychology, and Behavioral Neurolagy
more rapid age-related decline than does the left (Albert &C 267-274. . :
. . hatterjee, A., Mennemeier, M., & Heilman, K.M. (1994b). The

Moss, 1988; G_erhardsteln etal., 1998; Goldstein & Shelley, psychophysical power law and unilateral spatial negBein
1981). Accordingly, older male su_bjec.ts may be less reli- o4 Cognition 25, 92—107.
able than younger males when judging length. Alterna-hatterjee, A. (1995). Cross-over, completion and confabulation
tively, hormones may influence reliability. While we in unilateral spatial neglecBrain, 118 455—465.
originally monitored hormonal influences associated withChatterjee, A., Thompson, K.A., & Ricci, R. (1998). Weigh(t)ing
stages of menses in women, with no result, one might spec- for awarenessBrain and Cognition37, 477-409.
ulate at this juncture that testosterone in men has greatéthokron, S., Bartolomeo, P., Perenin, M.T., Helft, G., & Imbert,
influence in the reliability of length estimation. Testoster- M. (1998). Scanning direction and line bisection: A study of
one levels should be highest in men, particularly young normal subjgcts anq_unllate_ral neglect patients with opposite
men, and lowest in women. Testosterone may influence the reading hab'ésgogg't've Br".’"TdReseac;Ch“ .173_158' o
manner in which length estimates are derived, leading t&"°5S D+ V- (1973). Sequential dependencies and regression in

. - - . A psychophysical judgmentBerception and Psychophysics, 14
higher reliability coefficients in young men than in either 547552
older mgn or women. . ) Franzon, M. & Hugdahl, K. (1986). Visual half-field presentations

On a final note, the size of the power function exponent  of incongruent color words: Effect of gender and handedness.
was observed to drop over time. This finding is intriguing  Cortex 22, 433—445.
because adropinthe exponentindicates that magnitude judgeerhardstein, P., Peterson, M.A., & Rapcsak, S.Z. (1998). Age-
ment becomes biased with repeated exposure to test stimuli. related hemispheric asymmetry in object discriminatitwur-
The result runs counter to the intuitive notion that magni-  nal of Clinical & Experimental Neuropsycholog30, 174-185.
tude judgements mightimprove with practice. Therefore, reGoldstein, G. & Shelley, C. (1981). Does the right hemisphere age
activity to prior experience is another part of the instability =~ More rapidly than the left2ournal of Clinical Neuropsychol-
of power function parameters generated from line bisection, ©9% 3. 65-78.

The nature of this form of bias remains to be determined. Grabowska, A., Hfar.man’A." NOW'Cka’.A" Szatkov_vska, l., & Szelag,
E. (1994). Individual differences in the functional asymmetry

of the human brainActa Neurobiologiae ExperimentaliS4,
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