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long and 2. 4 inches '\'Tide. On one piece of plastic there 

were photographed a series of black horizontal lines. On 

the other piece there were photographed a series of black 

vertical lines. The plastic was glued to 5" x 7" ·white 

cardboard. 

Experimental D.esign 

A Lindquist Type I design (Lindqui st , 1953) v-ras 

used. Each of the thirty subjects was randomly assigned 

to one of three groups . All groups received an eight-second 

interval in both the training and transfer tasks. One group 

(TE-RT) received time estimation training prior to the 

reaction time task. Another group (RT-TE) received the 

opposite order of training and transfer tasks. A third 

group ( 'rach-RT ) received the same tachistoscopic task that 

was used in Experiment I follow·ed by the reaction time task. 

Procedure 

The time estimation and tachistoscopic procedures 

were exactly the same as those employed in Experiment I. 

For the reaction time task the subject was seated in front 

of the tachistoscope. On a table directly in front of him 

\'J'ere tvto telegraph-type keys. During the sessl on the sub­

ject was looking into the tachistoscope. The subject ini­

tiated a choice reaction time trial by pressing one telegraph 

key dm·m -v;ri th his left tndex finger and the other key 1vi th 

his ri ght index finger. Upon pressing dovm the keys the 
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subject received a one second tone through a set of head­

phones. Eight seconcls after the tone went off one of the 

stimuli (either horizontal or vertical lines) were exposed. 

Half of the subjects lJere instructed to release the left 

key as quickly as possible when they saw vertical lines 

and to release the right key as quickly as possible 'Hhen 

they sa1-1 horizontal lines. The other subjects received 

the opposite instructions. The subject's response ter­

minated the stimulus. The subject 't'Ias instructed to v.rai t 

about three or four seconds after respondine; and then to 

depress the key which 1·ras just released, which initiated 

another trial begin..ning ~>Ti th the tone. 

Subjects received a total of fifty trials. On 

ti\Tenty-fi ve trials vertical lines were presented and on 

tvrenty-fi ve trials horizontal lines 't'lere presented.. The 

order of presentation of the tHo stimuli was random w·i th 

the one constraint that not more than four horizontal or 

vertical presentations occur in succession. The experi­

menter recorded the reaction times for each trial. The 

experimenter could determine ~rhen the subject made an error 

by means of a light. Subjects ma de an average of about 

furee or four errors. These trials were discarded. 

Results 

Table III contains the results of a Lindquist Type I 

analysis of variance 't'lhich l'ras performed on the data. The 



Jable III 

Analysis of Variance for the Reaction Time Data 

_.,._.--·--
Source df ~1. s. F p 

Between Ss 29 

Task Order 2 142304.25 5.39 .05 

Error( b) 27 26803 

Within Ss 120 

Trial Blocks (T. B.) 4 9883.87 3.343 NS 

T.B. :x;. Task Order 8 3403 1.151 NS 

Error(w) 108 2956.82 

Total 149 
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significant main effect of task order reflects the fact 

that reaction times are much faster for the titm groups who 

have had experience with the interval prior to the reaction 

time task. The mean reaction times for the Tach-RT and 

TE-RT groups are 92 and 93 milliseconds faster than the 

mean reaction time for the RT-TE group. 

At the first trial block of ten trials the mean 

reaction times for the TE-RT and Tach-RT groups are 112 

and 151 milliseconds faster than the mean reaction time 

for the RT-TE group at the first trial block. 

Figure 3 contains the average reaction times for 

th~ three groups divided into five trial blocks of ten 

trials each. 

No analyses were performed on the time-estimation 

data, but Table IV gives the means and standard deviations 

for the reproduction attempts over the five trial blocks. 

Clearly, there are no real differences between groups. 
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Table IV 

Overall Means and Average Standard Deviations in Milliseconds 
for the Reproduction Attempts 

1 2 3 4 5 

7751 7815 7807 8003 8039 

7716 7735 7862 7769 7699 

1 2 3 

621 501 534 

. 650 620 519 

4 5 

571 469 

567 511 

N 
""'l 



Chapter IV 

DISCUSSION 

Tvlo experiments 1<1ere performed to test the hypothesis 

that the improvement with practice in tachistoscopic recogni­

tion and in reaction time experiments is in large part due 

to the experience that subjects have Nith a constant fore­

period. In Experiment I we were able to demonstrate that 

subjects given practice at reproducing an interval of time 

equivalent to the foreperi od ·which 1ms employed in a subse­

quent tachistoscopic tasl< had significantly. lower thresholds 

on the tachistoscopic task than subjects \'lho did not receive 

the time-estimation training. In Experiment II vie were able 

to show that subjects given practice on a time estimation 

task in lvhich the interval that Nas to be reproduced "Vtas 

equivalent to the foreperiod used in a subsequent choice re­

action time task had slgnificantly low·er reaction times than 

subjects who did not obtain any experience with the interval 

prior to the choice reaction time task. He also demonstrated 

transfer from the tachistoscopic task tq a choice reaction 

time task in Nhich the interval was preserved. 

Although the experience at estimating the time inter­

vals in Experiment I resulted in significantly lmmr thresh­

olds in the tachistoscopic (transfer) task, subjects 

28 



29 

failed to shm-·; any noticeable improvement in the accuracy 

of their reproduction attempts during the course of the 

time-estimation {training ) task. Also, in Experiment II 

the TE-RT group failed to improve the accuracy of their 

reproduction attempts. This result i'ras not entirely un­

expected, since, as we mentioned earlier, it is clear that 

it is very difficult to demonstrate any improvement in 

time-estimation without a great deal of practice, much more 

thB.n the fifty trials vrhich i 'Te gave {Hawickhorst, 19.34; 

Renshaw·, 19.32). It seems unlikely that anything except 

the experience subjects had '\'Ji th the interval could have 

mediated the transfer, since the time-estimation and tachis­

toscopic tasks are very different. It would appear that 

the time interva l is the primary tht:ng that is com.Inon to 

the tHo tasks. It v1ould appear, then, that some kind of 

11 latent 11 learning has occurred. Subjects benefit fro:n ex­

periencing the interval that is to be used in the transfer 

task, but this does not manifest itself until the transfer 

task. 

vle were not able to demonstrate transfer from the 

tachistoscopic to the time-estimation task in Experiment 

I under either the t wo- or eight-second foreperiod condi­

tions, nor Here vJe able to demonstrate any transfer from 

a training task to the time estima tion task in either ex­

periment be ca use of the aforementioned difficulty in 

demonstra ting any i mprovement in time-estimation l'Ti thout 
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a great deal more practice than l'Te gave. It is clear that 

subjects benefit from time-estimation training administered 

prior to tachistoscopic training, but it appears that sub­

jects may not normally utilize e. time-estimation strategy 

in the tachistoscopic situation unless it is sorneho11r 

"forced" on them through time estimation training of some 

kind. Looking at Experiment II makes the possibility that 

1<re "forced" a strategy on the subject appear doubtful. 

One might argue loolcing at our demonstration of transfer 

for the TE-RT group and our failure to demonstra te any 

transfer for the RT-TE group that lJe have again 11 forced 11 

a time-estimation strategy on the subject, and that the 

practice decrement in the reacti on time task is not nor­

mally due to the . experience the subject receives l'ii th a 

regular foreperiod. One only has to look at the Tach-RT 

group to discredit this argument. This group exhibits just 

as much transfer as the TE-R'r group, and surely the tachis­

toscopic training would not artificially 11 force 11 a time 

estimation strategy on the subject since the significance 

of the foreperiod is n no way stressed. 

An interestlne; finding from Experiment I ~>Ias that 

most of the transfer was exhibited by the 8-'l'E group. 'The 

2-TE group is significantly better than the 2-Tach group 

only at the first serial position. 2-Tach subjects start 

out doing quite well on the tachistoscopic task. There 

isn't much room for improvement. There is evidence that 



31 

subjects can estlmate a tw-To-second interval more accurately 

than longer ones O·Ioodrow·, 1930). This w-ms not the case 

in our experiment, at least if one uses the usual relative 

measure, per cent deviation from the standard. If one looks 

at absolute accuracy, i.e., the deviation from the standard, 

the two-second subjects are slightly more accurate. The 

eight-second subjects, ho~mver, are still quite accurate. 

We believe that the reason 2-Tach subjects start off doing 

so well in the tachistoscopic task is not because it is 

a great deal easier to estimate shorter interva ls, but 

rather that they do not find it necessa ry to use an esti-
. 

mation strategy. Instead, it may be possible to maintain 

a hi gh level of attention over the entire interval, and 

hence subjects are maximally ready for the stimulus pre-

sentation. Subjects given an eight-second forep eriod, we 

believe, find it is not possible to 11 attend 11 over the 

entire interval, so they utilize a time-estimation stra teg y 

of some kind. Most subjects do not count during the 

tachistoscopic task but they are probably making use of 

their knm·rledge of the length of the interval to reach a 

"peak 11 level of attention just before the stimulus exposure. 

Our data seem to b e consistent vri th the earlier findings 

that t110 seconds or thereabouts seems to be an optimal 

forep eriod. (Breit"Vreiser, 1911; ~roodroH , 191LI·). There-

sults of the 8-TE group show tha t a sma ll amount of pra c-

tice with an eight- second interval tends to elimina te any 
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advantage of the shorter interval. 

Both the 2-TE and the 8-TE groups continued to shov1 

some slight improvement in the tachistoscopic task in 

Experiment I. Transfer, w·hile not complete, 't'fas certainly 

very great at least for the 8-TE group. The small practice 

decrement which occurred follm'ling time-estimation train­

ing was probably due to the subjects' learning i·rhere to 

fixate and deciding \vhat sort of visual technique to use, 

e.g., left-to-right scanning of the display. 

We believe that we have presented evidence that 

the practice effect in tachistoscopic recognition and in 

choice reaction time experiments is due in large measure 

to the experience subjects he.ve "1-Ji th a constant foreperiod. 

Reaction time studies which "Vre mentioned earlier shm,red 

that subjects do better "Nhen given a fixed rather than a 

variable foreperiod. (Klemmer, 1956; Drazin, 1961). Rose 

(personal communication) fo~~d a similar result for a 

tachistoscopic task. These studies w·ere n ot particularly 

interested in the practice effect that is found in these 

tw·o tasks. He have demonstrated that there is only a very 

small practice effect in tachistoscopic recognition and 

in a choice reaction time task if subjects are first given 

a very small number of trials on a time-estimation task. 

The fact that this lcind of pre-training practically eli­

minates any practice effect, ;o;e see as a strong argument 

that it is the experience that subjects have with the con-
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stant foreperiod that normally mediates the practice effect 

in the tachistoscopic and reaction time tasks. 
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APPENDIX A 

Raw Data 

for 

Experiment I 



ExJ2erim.e_~ 

Recognition Thresholds in ~11lliseconds for the 
Group Receiving Time-Estimation Training with 
an Eight-Second Interval Prior to the Tachis-
toscopic Task in "''Thich the Interval was pre-
served . 

Serial Position 

Subjects 1 2 3 4 5 6 

1 280 170 360 290 220 270 

2 320 180 350 200 280 180 

3 440 170 200 230 180 250 

4 200 320 210 230 330 210 

5 360 270 180 320 220 210 

6 240 340 170 160 220 170 

7 290 230 190 190 190 240 

8 420 310 260 275 290 220 

9 320 305 290 260 280 290 

10 210 340 330 300 300 250 



Experiment l 

Recognition Thresholds in Hilliseconds for the 
Group receiving Tachistoscopic Training with an 
eight-second Interval prior to a Time-estimation 
Task in 1-1hich the Interval was ureserved • 

. ~;;....;;..:;.;.;:;.._..;.;.;:;.;,______ ---

Serial Position 

Subjects 1 2 3 4 5 6 --
1 340 300 200 290 200 200 

2 700 350 375 400 250 340 

3 560 400 240 310 320 330 

4 650 260 280 280 300 170 

5 440 350 260 295 330 360 

6 300 210 210 260 220 210 

7 250 315 380 180 320 290 

8 300 270 240 350 330 180 

9 640 370 335 335 300 210 

10 570 390 365 340 290 400 



Experiment I 

.Recognition Thresholds in Milliseconds for the 
Group Receiving Time-estimation Training with 
a tw-o-second Interval Prior to the TachJ.stos-
copic Task in 'Nhich the Interval was P_reserved. 

Serial Position 

Subjects 1 2 3 4 5 6 

1 230 280 200 180 330 180 

2 350 210 300 210 250 290 

3 230 230 310 270 240 240 

4 300 230 • 190 320 200 220 

5 230 260 240 200 280 220 

6 230 200 210 180 180 170 

7 280 210 240 215 190 170 

8 280 330 230 290 190 200 

9 300 290 270 250 220 180 

10 320 310 330 200 300 260 



-Experiment I 

Recognition Thresholds in Milliseconds for the 
Group Receiving Tachistoscopic Training with a 
Two-second Interval Prior to a Time-estimation 
Task in Hhich the Interval was nreserved. 

Serial Posi tlon 

Subjects 1 2 3 · 4 5 6 

1 360 280 200 200 230 210 

2 340 260 280 260 240 190 

3 420 450 320 290 300 210 

4 380 240 310 220 360 210 

5 330 230 255 280 300 240 

6 360 380 220 230 2~·0 240 

7 230 210 200 240 200 180 

8 240 190 180 180 160 210 

9 290 270 250 170 220 220 

10 310 210 330 370 320 320 



Experiment I 

Reproduction Values for the Group Given Time­
Estimation Training with an Eight-second Interval 
Prior to the Tachistoscopic Task in Which the Inter­
val was preserved. 

Trials 1-10 11-20 21-30 31-40 41-50 
Subje~s 

1 8859 8773 8091 8604 8339 

2 7911 7869 8078 8173 8132 

3 8232 8161 7988 8028 7895 

4 7832 7837 7648 7406 8058 

5 7885 7808 7961 8065 7974 

6 7047 7072 7859 7522 7785 

7 7595 7718 8001 7806 8303 

. 8 7115 7513 7839 7092 7488 

9 7167 7149 7686 6811 7284 

10 7754 7800 7919 7752 7919 



Experiment _I 

Reproduction Values for the Group Given Tachistoscopic 
Training \-lith an Ei ght-Second Interval Prior to the 
Time-estimation task in which the Interval was pre­
served. 

Trials 1-10 11-20 21- 30 31-40 41-50 
Sub.i£cts 

1 8198 7596 7038 6938 7339 

2 7552 7786 745 8 7361 7163 

3 . 8209 7557 7636 7897 8194 

4 7593 7565 7879 7881 7814 

5 7811 8231 8244 8068 7741 

6 7266 7911 7583 7674 7824 

7 8466 7913 8869 8025 7598 

8 7909 8172 7931 '1547 8660 

9 7273 7298 6982 6750 7012 

10 7567 7651 8093 7954 8133 



Experiment I 

Reproduction Values for the Group Given Time­
Estimation Training with a Tltro-second Interval 
prior to Tachistoscopic Training in which the 
Interval wq_s preserved. 

Trials 1-10 11-20 21-30 31-40 41-50 
Subj ects --

1 2012 1936 2130 1996 2296 

2 1997 1955 175? 1915 1 890 
, 

1969 3 1992 2011 2042 1981 

4 1978 2012 2015 1772 1 877 

5 1969 2154 1918 2222 2190 

6 2019 1730 1666 1 811 1 896 

7 2120 1829 1 805 1 874 1803 

8 1803 1910 1985 1955 1971 

9 2041 2043 2014 2042 20 85 

10 2029 2011 1986 2010 1 803 



Trials 

Ex-eeriment I 

Reproduction Values for the Group Given Tachis­
toscopic Training with a Two-second Interval 
Prior to the Time-estimation Task in vrhich the 
Interva l ~ms Preserved. 

l-10 11-20 21-30 31-40 41-50 
Subjects 

1 2168 1956 2028 2121 2267 

2 1791 1984 2071 2144 2019 

3 2348 1997 2086 1971 2137 

4 1697 161-!-5 1775 1783 1821 

5 1955 1879 1895 1969 1960 

6 1967 1950 1945 1976 1893 

7 1698 1873 1843 1804 1866 

8 1575 1738 1782 1742 1756 

9 1917 2013 1920 1840 1824 

10 1880 1984 1880 1940 1925 



.f\PPENDIX B 

flaw Data 

for 

Experiment II 



Trials 

Reaction Times in Milliseconds for the Group 
Receiving Time-estimation Training Prior to 
the Reacting Tim_£ Task ·------

1-10 11-20 21-30 31-40 41-50 
§_~~ 

1 634 564 559 555 541 

2 669 558 552 579 678 

3 539 505 482 495 478 

4 673 591 573 620 640 

5 462 4i4 ... 420 528 518 

6 500 579 4·77 . 551-1- 524 

7 697 . 679 749 703 643 

8 793 505 5/.J.O 612 541 

9 564 52L~ 5~9 670 616 

10 591 592 536 540 502 



Trials 

Experiment II 

Reaction Times in Milliseconds for the Group 
Receiving -Tachistoscopic Training Prior to 
the Reaction Time Task. 

1-10 11-20 21-30 31-40 41-50 
Subjects 

1 464 650 575 579 612 

2 505 486 479 519 562 

3 448 535 536 500 538 

4 646 524 506 474 486 

5 678 730 687 757 746 

6 634 642 576 . 663 647 

7 473 610 530 571 546 

8 652 518 493 495 549 

9 536 497 499 499 472 

10 6LJ.5 639 683 722 698 



Trials 

Experiment II 
I 

Reaction Times in Ni11iseconds for the Group 
Receiving Reaction Time Training Prior to the 
Time-estimation task. 

1-10 11-20 21-30 31-LW 41-50 
Subjects 

1 665 501-1- 578 544 608 

2 972 733 706 634 672 

3 621 760 685 687 708 

4 829 823 779 845 772 
, 

5 639 693 586 677 568 

6 701 617 543 676 676 

7 675 . 540 588 598 551 

8 692 571 552 521 495 

9 738 665 711 675 818 

10 659 602 679 732 727 



Experiment II 

~eproduction Values for the Group Given Time­
Estimation ·Training Prior to the Reaction Time 
Task. 

Trials 1-10 11-20 21-30 31-40 41-50 
Subjects 

1 7805 8452 8527 7943 8335 

2 7618 7335 7772 7683 7880 

3 7643 ?234 8155 7667 7566 

4 8087 8523 8757 8406 8111 

5 6945 6764 7149 7265 7340 

6 7812 7769 7442 7448 7208 

7 8058 8558 8716 8358 8006 

8 7360 6703 6852 6986 7045 

9 8127 8095 8121 8430 7800 

10 7709 7925 7133 7509 7694 



r.:xJ?eriment II 

Reproduction Values for the Group Given Practice 
on the Reaction Time Task Prior to the Time­
estima tion t a sk. 

Trials 1-10 11-20 21-30 31-40 41-50 
Subjects 

1 8003 8014 7713 7995 7914 

2 7883 826L~ 7929 8032 8661 

3 7790 7916 8048 7953 7913 

4 . 6883 6881 7528 8367 7952 

5 8440 8190 84-58 8225 8271 

6 7303 7259 7570 8219 8899 

7 7583 7978 7527 8280 7997 

8 8338 8196 7887 8097 7779 

9 7866 7706 7830 76l}L~ · 7644 

10 7664 7751 7589 7222 7358 



Experiment II 

Recognition Thresholds in Hilliseconds for the 
Group Receiving Tachistoscopic Training prior 
to the Reaction Time Tasks. 

Serial Position 

Subjects 1 2 3 4 5 

1 300 250 210 250 350 

2 480 425 370 390 330 

3 340 355 370 380 295 

4 410 280 260 295 330 

5 470 390 260 360 200 

6 580 320 350 380 230 

7 570 330 380 380 380 

8 390 350 220 240 190 

9 490 370 380 375 370 

10 320 350 270 200 210 

6 

220 

370 

210 

290 

210 

280 

240 

210 

380 

200 



Trials 

Experiment II 

Reaction Times in Milliseconds for the Group 
Receiving Time-estimation Training Prior to 
the Reacting Time Task 

1-10 11-20 21-30 31-40 41-50 
Subjects 

1 634 564 559 555 541 

2 669 558 552 579 678 

3 539 505 482 495 478 

4 673 591 573 620 640 

5 462 434 420 528 518 

6 500 579 477 554 524 

7 697 679 749 703 643 

8 793 505 540 612 541 

9 564 524 599 670 616 

10 591 592 536 540 502 
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