
Table I 
\Iean Risky Shift for Each Item and Condition 

Condition 

Information E,.:hange Control 

\Iean \Iean \Iean \Iean 
Item Initial Risk\' Initial Risky 
Type Ka Judgment Shift tb :\a Judgment Shift tb 

Risky 
1 1.+ '+.19 -0.05 0.~7 10 4.35 +0.47 3.26* *' 
2 1.+ 3.58 -0.1'+ 0.58 10 4.23 +0.62 ~.69** 
3 1.+ 4.25 +0.25 1.85 * 10 3.98 +0.16 0.79 
\Iean 1.+ .+.00 +O.O~ 0.19 10 4.19 +0.4~ 3.97*** 

Cautious 
1 14 7.25 +0.01 0.18 10 7 .~5 -0.41 ~.99" 

14 6.49 -0.1'+ 1.17 10 6.17 -0.08 0.51 
3 l-+ 6.68 -0.21 1.86* 10 6.37 +0.08 0.3'+ 
\lean 1.+ 6.80 -0.11 1.87- 10 6.60 -0.1'+ 1.1~ 

a Xlimber of grOllpS: b To establish if sh(fts differ from :ero 
* p < .10. two· tailed: ** p < .05. two· tailed: *** p < .01. th'o·tailed 

of variance was done on group shift scores 
to evaluate the predicted interaction 
between item type (a within·Ss variable) 
and condition (a between·Ss variable). 
Besides a significant item type main effect 
(F = 13.18, df= 1/22, P < .01), there was a 
significant Item Type by Condition 
interaction effect (F = 6.10, df= 1/22, 
P < .05) which was opposite to prediction. 
The obtained differences in shifts on risky 
and cautious items were greater for the 
control than for the information exchange 
condition (Table 1). 

reasons for moving toward the cultural 
value of an item (Brown, 1965). 

The finding of significant shifts in the 
control condition replicated a previous 
finding (Myers, Murdoch, & Smith, in 
press). It reiterates the suggestion that 
investigators use group data as a baseline 
for evaluating the additional effects of 
experimental treatments involving groups. 
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In risky shift research it is customary to 
use t tests to determine if mean shifts 
differ from zero (Table 1). According to 
the information·exchange hypothesis, there 
should be a cautious shift on cautious 
items and a risky shift on risky items in the 
information exchange condition but not in 
the control condition. Only limited 
support was found for the hypothesis. In 
the information condition there were 
supporting trends (p < .10) on one risky 
item, one cautious item, and on the mean 
of cautious items. Moreover, in the control 
condition there were unexpected 
significan t shifts (p < .05 or better) on two 
risky items, the mean of risky items, and 
one cautious item. 

White noise, instructions, and two-flash fusion 
with two signal-detection procedures 

DISCUSSION 
The information·exchange hypothesis 

concerning shift was directly tested by 
providing minimal sufficient conditions for 
exchange of information concerning 
others' initial judgments. The data 
replicated the previous Wallach & Kogan 
(! 965) finding of no significant shift when 
information about others' initial judgments 
is provided. Mere knowledge of others' 
judgments may play a role in discussion 
conditions where Ss may feel freer to 
forsake their initial commitment than in 
the present setting. However, it is more 
likely that discussion produces shifts by 
other processes, such as providing new 
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Two signal·detection procedures were 
used to parcel out the effects of white 
noise and instructions with a two·flash 
discrimination task. Neither condition 
influenced the sensitivity scores of either 
model. Variations ill instructions changed 
the criterion and threshold measures. High 
correlation coefficients were obtained for 
the corresponding scores of the two 
signal·detection analy ses. 

Recent papers indicate a relationship 
between physiological measures of 
"arousal" and two·flash fusion threshold 
(TFF), or show changes in IFF under 
manipulated "arousal" conditions or 
differences in TFF between groups defined 
according to "arousal" hypotheses 

(Venables. 1963a; Rose. 1966' Horn & 
Venables, 1964; Hieatt & Tong, 1969). The 
psychophysical method used can influence 
greatly the threshold score (pearson & 
Tong, 1968), and there are indications that 
forced·choice techniques are essential in 
that derived scores produce significant 
results whereas other psychophysical scores 
fail to reach significance, Clark (1966) has 
shown that signal·detection procedures are 
important in perceptual studies with 
pathological groups. A signal·detection 
analysis can determine whether differences 
are the result of criterion placement or 
sensitivity. Gruzelier & Corballis (in press) 
manipulated drugs and instructions in a 
IFF experiment designed for a 
signal·detection analysis. The model chosen 
(Treisman & Watts, 1966) differs from 
traditional signal·detection theory (Green 
& Swets. 1966), being based on the 
method of constant stimuli, and appears to 

Psychon. Sci .. 1970, Vol. 20 (2) 



offer certain practical advantages for TFF 
work. To date no empirical study 
comparing the two signal-detection models 
in respect to TFF has been reported. The 
following experiment was designed to test 
both models and make a direct comparison 
of scores. 

HYPOTHESES 
(1) Concurrent white noise wiJI produce 

decreases in Sensitivity scores with the 
TFF procedure, without affecting Criterion 
scores. (2) The variation in instructions to 
S from Facilitating through Neutral to 
Inhibiting will increase Criterion scores 
without affecting the Sensitivity scores. 
(3) Both white noise and instructions will 
influence the Treisman and Watts 
Threshold measure. 

APPARATUS 
A dark room with the display screen was 

used for S, and a control room for E. The 
TFF apparatus has been described 
elsewhere (Pearson & Tong, 1968) and is 
similar to that of other workers. A clinical 
audiometer was used to supply 40 dB of 
white noise binaurally through 
headphones. Under O-dB noise conditions, 
the headphones were left on. 

PROCEDURE 
Each S was given six 50-min sessions, 

each on a different day. The six sessions 
took the form of a 3 by 2 design with 
repeated measures for each S. The three 
levels of instruction and two levels of white 
noise produced six conditions which were 
arranged in a Latin square. 

AlI sessions took the same form: a 5-min 
dark adaptation period, then a 15-min 
training period, then a 5-min break, then a 
25-min test given in seven blocks of flash 
presentation, each followed by a 30-sec 
break. Headphones were in place 
throughout. Each block of the test 
comprised 40 flash presentations, 50% of 
which were randomly distributed single 
flashes (0 IFI), the remaining presentations 
being paired flashes of IFI values 20, 30, 
40, 50, 60, 70, or 80 msec. Hence, of the 
total 280 test presentations 140 were OIFI 
and 20 at each 10-msec IF! from 
20-80 msec. 

S was given standard general instructions 
and then one of three special instructions 
according to the session (for him): 
(I) F acilitating-"Report two flashes if 
there was the slightest suggestion two 
flashes occurred." (2) Neutral-"Report 
two flashes if you are fairly certain that 
there were two flashes, but try not to 
guess." (3) Inhibiting-"Report two flashes 
only if you are absolutely certain that two 
flashes occurred. Do not guess." 

ANALYSES 
For the Swets analyses, the false alarm 

rate was determined by taking the 
percentage of incorrect ("two") responses 
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to the single flashes (0 IF!) for each S 
under each condition to determine the 
coordinate along the axis of a I x I graph. 
The Y coordinate was determined from the 
correct ("two") responses to the double 
flashes. The d' scores (sensitivity) were 
obtained from the table of d' in Swets 
(I 964). Criterion levels were obtained by 
estimating the slope of the ROC curves at 
the appropriate coordinates. For the 
Treisman and Watts analyses, the 
probability p (T) of reporting two flashes 
at each IFI was calculated for each Sunder 
each of the six conditions. Each p (T) was 
then expressed as a probit score (Finney, 
1952). After eliminating any p (T) of 0 or 
I straight lines representing the least square 
linear regressions of probits on IFIs were 
calculated for each S under each condition. 
Threshold, Sensitivity, and Criterion scores 
were then calculated according to the 
Treisman and Watts formulae. 

RESULTS 
Four 2 by 3 analyses of variance with 

repeated measures were undertaken for the 
dependent variables, Sensitivity (Swets), 
Sensitivity (Treisman & Watts), Criterion 
(Swets), and Criterion (Treisman & Watts). 
F or both Sensitivity measures, neither 
Instructions nor Noise produced significant 
effects. The overalI mean for Sensitivity 
(Swets) was 1.88 and for Sensitivity 
(Treisman & Watts), 0.054. 

Both sets of Criterion measures were 
increased by the Inhibiting instructions, 
but Noise carried no consistent effect. The 
Instructions main effect in the analysis of 
variance for Criterion (Swets) was 
significant at the 0.01 level of p, but at the 
.25 level only for Criterion (Treisman & 
Watts). A t-test comparison of Criterion 
(Treisman & Watts) between Facilitating 
and Inhibiting conditions was significant 
(p < .01). The overall mean for Criterion 
(S) was 4.76, and Criterion (T & W) 2.15. 

The Threshold scores for the Treisman 
and Watts model were significantly 
increased by Instructions, i.e., Facilitating 
mean 34.28, Neutral 42.41, Inhibiting 
42.55 msec (p < .025). Noise brought no 
significant change. 

Correlation coefficients between the 
various dependent variables were all 
significant, as would be expected as they 
all were derived from the same initial data. 
The size of r varied considerably, however, 
i.e., for 95 df, Sensitivity (S) vs Criterion 
(S) r = .39 (p < .005), vs Sensitivity 
(T & W) r = .54, vs Criterion (T & W) .17 
(p < .05); Criterion (S) vs Sensitivity 
(T & W) .32 (p < .005), vs Criterion 
(T & W) .68; Sensitivity (T & W) vs 
Criterion (T & W) r = .68. 

DISCUSSION 
The results indicate that TFF research 

can usefully employ signal-detection 

methodology that should resolve questions 
concerning whether pathological 
differences in thresholds are the result of 
sensitivity factors or differences in 
attitudinal bias between Ss or are created 
by conditions. That 40-dB white noise 
brought no change in any dependent 
variable was unexpected from 
signal-detection theory but in line with 
Venables's (1963b) fmding for TFF with 
normals_ The insignificant trend for a 
Sensitivity change brought out by the 
Swets measure only suggests that higher 
noise levels should be employed. The 
application of these procedures brought 
about a lower threshold measure, by nearly 
50%, than that usually obtained by other 
methods. In general, the results support 
Hypothesis 2, support the Instructions part 
of Hypothesis 3, and do not support 
Hypothesis 1. The Swets method appears 
the more sensitive of the two s.d. methods 
used. 
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