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Abstract

In two temporafdiscrimingion studiessengivity of the transforme up-down mehod and
the weghted updown mehod wa evaliated Intemal consistesy d differercethreshotl
edimates and respons times as indicated by Cronbachs apha rangel from 82 to .99
The high levé of intema consisteny endase the viev that adapive psybophysica
method provice a highly sendive and rdiable tednique fa assessmenof timing
performarce n humans.

Ove the lag two decads, an increasng numbe of studies on temporadiscriminaton usel
adapive psytiophyscd procedures o obtain individubperformarce eiimates 'Adapive’
mears thd the dimulus is adjustd on the bass d previous reponse in an @&empg to
detemine the dimulus valie reguired to prodee a specifig leve of performarce A major
advantag d adapive mehods is thei efficiency. With tradtiond psycdophysed methods
a large arount of dat is wastd sirce the 8mulus is often presented fafrom threshot
whete littl e informdion is gained.

Two o the mo$ comnonly employel adapive psytiophyscd procedures ae the
transformé up-down mehod usinga 2ste rule (Levitt, 1971 and the weghted up-down
metod (Kaenbach 1991) which can be sea & amodification d Dermans (1957 verson
of the smple up-down pracedure The preseh pape reports two studies desgned to
evaluaé the seriivity of both thee adapive procelure for assessmenof tempord
disciimination peformarce n humans.

In Stugy 1, Cronbachs apha (e.g, Cronbach 1990 was conputed acrass 20
threshotl esimates for tenpord discriminaton o filled and empty altbry intervak with a
ba® durdion d 50 ms In Study 2 Cronbachs apha wa conputed acrass 12 threshal
edimates for tenpord discriminaton d filled audtory intervak with bag durdions o 50
and 1,000 ms In addtion to threshold ésnates sengivity of repon® latencie was als
assessed.
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Study 1
Participants

Two mak and fou femak stidens ranging from 20 to 37 yas d age (mea age
270 year9 and fou male and two femat stidens ranging in ag from 25 to 36 yas (mean
age 302 year§ paticipated in Expeiment 1A and 1B resdively.

Apparatus and Stimuli

Auditory gimuli were gerratel by a conputercontrdled sound generatorin
Expeiment 1A, a sjuae wave vith a frequeny of 1,000 Hz and an intenisy of 67 B
(SPL was used in Expeimmert 1B, the paticipants wee @nfronted with empty interva
marked by 3ms dicks with an inensty of 88 dB (SPL). All stimuli were presentg through
headphona (Vivan® Modd SR85).

Procedure

Ead paticipart was run individudly on 20 conscuive daly teging sesbns stating
on a Mondgy and anitting weekends that is thee were bur weeks o teding o five
sessbns each An expeimentd sesson consisted fo50 trials and ead trid consiste of
two gimuli, one 50-ms stadad interval and ore comparien interval The comparien
intervd varied in durdion from trial to trial, depewding on tke paticipants prevous
responsge accordng to tke transformd updown pracedure which converge on a
proballity of hits d .707. The duraion d the comparien intervé changed with a constan
step size d 8 ms for Trials 110, 4 ms for Trials 11-30, and 2 ns for Trials 31-50. The intial
value d the comparien intervd was 98 ms The orde of presentdon for the stadad
intervd and the comparien intervdwas randamized and balaced with ead intervd being
presentd first in 50% of thetrials.

To initiate a tria) the paticipart pressel the space braof a conpute keyboard the
audtory presentdon began 900ms later The two intervak wee present@ with an
intergimulus intervd of 900 ms The paticipants tak was © decide which of the two
intervak was bnge and to indcake his a her decisbn by presing ore d two designate
keys d the keyboard The instrutions o the paticipants enphasked accuracy thele was
no requiremento respond quickly After ead responsevisud feedbad ("+" = cared or
"-" = falsg was displayed.

As a measure fodurgion discimination peformarce, mean differerces betveen
standad intervak and comparison intervalwee conputed for the lag 20 trias o ead
daly teding sesbn. This measue represest an edimate d the individud 70.®6
differerce threkold in milliseconds in reldion toa standad intervd of 50 ms Regone
times wee al® averageacress the lag 20 trials.

Results

Figure 1 display tre resilts d ead paticipart from Expetimens 1A and 1B
Cronkachs apha wea conputed acrass both the 20 threshold dsnates and the respetive
responstimes The resiting alpfa codficients wee 95 and .99 fothe threfold edimates
with filled and empty intervalgesgecively. Smilar resuts wee obtainel for the reponse
times alpha codficients wee 96 and .98 foExpeliments 1A and 1B resgedively.
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Study 2
Participants

Paticipants wee nine female red two maé volunteess ranging in ag from 25 to 48
yeas (mean age 336 years) All participans wee naive gbjects who had noparticipatel
in Study 1.

Apparatus and Stimuli

Apparatis and gimuli were the sam & in Study 1 excep that auditory signak
consiste o white noise.

Procedure

The procelure was dmilar to tha of Study 1, with the fdlowing excepions Each
paticipart completel twelve tesing sesibns which were hetl on conscuive day anitting
weekends An expeimentd sesson consisted foone blodk of tempord discrimingion in
the range d milliseconds and ore blodk of duraion discimination in the range d secnds
The orde of blocks was ounterbalaned acrass paticipants Eadh block consisted fo32
trials, and ead trid consistel of two gimuli, one mnstam standad intewval and a variabé
comparisn interval.

The weghted up-down method wa usel to detemine the75% differerce threbold &
an indicata of performace Fa tenpord discriminaton in tre range d milliseconds the
bag durdion d the staadad intervd was 50 ns and the intial value o the conparioon
intervd was 75 ms After eat cared reponse the durdion o the comparien interva
was maeé more Bnilar to tha of the stadad intervd by a facto of X, and afte eath
incorred reponse the duraion d the comparien intervdwas maa more diferert than the
standad intervd by a facta of 3X. Thus with the wepghted up-down methoda basic ste
size d S=12 ns resited inadownwad step & Syq,n =3 ms and an upward stepf &, =
9 ms Theduraion d the comparien intervas changed with a basic stegize d S=12 ns
for Trials 16 and S = 8 ms for Trials 7-32. Fa tenpord discriminaton in the range o
seaonds the standad intervd was 1000 s and the initial value d the comparien interva
was 1400 ms The durdion d the comparien intervalchanged \th a basic ste sze d S
=400 mrs for Trials 1-6, resuting inadownwad step & Sygyn= 100 ns and an upward step
of Syp =300 ms and S = 100 ns for Trials 732, resiiting ina downwad step & Sy =
25 ms and an upwat step & Sy, = 75 ms resedively. Fa both tasks orde of
presention for the stadad intervd and the comparien intervé was randamized and
balarced with ead orde being presented fitsn 50% of the trials.

Results

Individud threshold values and responstimes are presentg in Figue 2 Cronbachs
alpha for the 50- and 1,000ms bag durdions wee 82 and .86 resgdively. As in
Expeimens 1A and 1B a high leve of internd consisteng could also b $own for
respone times alpha codficients wee 96 and.97 for the 50- and 1,006ms basedurdion
blocks resgdively.
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Table 2. Threshold estimates (TE) and response times (RT) 50- and 1,000-ms base durations.

Participant Session number
1 2 3 4 5 6 7 8 9 10 11 12

50-ms base duration
1 TE 35 89 38 57 55 84 98 22 51 75 51 55
RT 1225 828 689 640 740 637 589 725 762 650 567 549

2 TE 134 90 92 76 83 67 86 57 100 67 52 57
RT 1028 870 730 772 1061 1084 910 904 786 952 857 900

3 TE 146 104 89 83 69 84 61 111 43 57 72 74
RT 2215 870 1849 2489 1491 1563 1400 1247 1613 1270 1001 1169

4 TE 86 33 55 58 56 37 48 44 55 30 41 57
RT 1642 1623 1518 1371 1120 1535 1424 1091 1066 938 895 879

5 TE 102 83 73 96 82 52 68 57 110 58 34 38
RT 465 766 525 513 794 556 571 576 508 516 846 470

6 TE 28 32 48 38 38 51 31 37 41 41 49 28
RT 967 693 789 704 701 1088 667 548 603 572 653 446

7 TE 50 90 37 48 42 82 41 72 112 70 55 119
RT 965 1884 1197 1793 1950 1287 1502 1099 1285 1166 1445 1303

8 TE 134 104 119 118 84 80 96 74 62 60 59 40
RT 1229 837 653 1168 833 997 1005 787 899 855 662 722

9 TE 102 134 72 75 53 80 38 75 50 43 76 83
RT 1327 1468 1228 1137 1209 950 803 776 772 712 749 749

10 TE 90 45 52 110 48 35 27 44 69 60 28 54
RT 1132 1013 956 1049 1094 975 749 663 766 1480 697 659

11 TE 165 102 132 164 69 75 61 57 63 52 56 63
RT 811 847 739 560 586 504 420 564 614 472 563 687
1000-ms base duration
1 TE 87 119 114 115 62 153 109 80 140 193 71 164
RT 853 487 674 765 548 821 682 740 557 442 449 451

2 TE 223 21 194 114 139 139 164 278 173 111 143 153
RT 639 813 628 1040 975 890 754 678 815 845 946 798
3 TE 143 148 148 89 193 103 123 80 156 106 89 213
RT 1433 1656 2084 1176 1381 1474 1948 1804 990 868 964 1003
4 TE 64 86 75 84 45 61 71 64 89 71 40 49

RT 1967 1084 1102 917 1088 1227 969 921 871 628 624 798

5 TE 99 41 89 54 93 62 84 56 56 1 61 55
RT 475 490 519 810 615 416 520 622 593 516 565 493

6 TE 65 76 89 94 52 77 69 84 108 86 99 46
RT 575 530 744 489 567 671 500 366 464 471 435 330

7 TE 163 76 74 71 118 138 57 86 30 119 74 77
RT 636 1566 1973 2179 1601 1661 1138 1986 1575 1760 1852 2069

8 TE 102 57 79 99 9 139 72 109 128 56 79 114
RT 555 546 775 840 644 672 758 616 708 681 726 429

9 TE 67 106 91 148 99 107 76 89 138 77 118 74
RT 1136 1137 896 709 762 791 745 837 670 611 459 459

10 TE 143 133 183 103 13 91 213 79 61 54 84 39
RT 898 838 786 827 728 734 704 472 619 1146 702 534

11 TE 139 139 129 139 209 183 158 144 101 189 108 75

RT 869 506 553 536 653 475 440 490 453 378 397 459
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General Discussion

The outcone d the two studie piovided convinchg expeimentd eviderce tha both
the transformd up-down mehod & wdl as the weghted up-down method represetighly
sendtive procelures for the assessmenof performarce on temporh discriminaton and
coregpondng responstimes The high leve of internd consisteng holds for filled and
empy intervak as w# as for 50- and 1,006ms bae durdions The high interna
consisteng is al® supported by previsustidies in which the adagive procedres wee
shown to ke sendive © individud differerces in temporaldiscimination peformarce In
studies on personlity-relatal differerces for example both method vyieldael resits
indicating diferertial effecs d psydaticism on time esimation (e.g, Ranmsayer 2001)
Also, the adafive procelures yieldal differences in tempor&processng among psychiati
patients with different diagnoses (Ranmsayer 199Q Volz & al., 2001) between pdients
sufering from Parkinsn's dia® and hedthy contols (Ranmsaye & Classen 1997) and
between bind and sighted subgs (Ranmsayer1994).
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