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Abstract 

The question of visual processing deficits among individuals within 

the schizophrenia spectrum is addressed. It has been found that 

individuals within the spectrum show an increased susceptibility to Type A 

backward masking. The backward masking design most suitable in studying 

schizophrenia processing deficits determines a critical stimulus duration 

(CSD) prior to the masking trials. This experiment looked at the 

difference between a forced choice (Fe) backward masking procedure and a 

different choice (DC) backward masking procedure and suggests. in consenses 

with Nuechterlein and Dawson (1985). that each procedure taps a different. 

yet not necessarily seperate. level of processing. 
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During the last decade a major question addressed by researchers in 

the area of schizophrenic information processing is whether visual 

processing deficits exist among individuals within the schizophrenia 

spectrum. Some researchers have used a visual masking paradigm to assess 

information processing. This research has focused on two aspects of visual 

information processing: the quality of a short term visual store (STVS) 

and the transfer of information of the STVS into short-term memory. 

Individuals within the schizophrenic spectrum have been found to show an 

increased susceptibility to Type A backward masking. Type A backward 

masking refers to a phenomenon in which the visual processing of a target 

stimulus is interferred with due to the effects of the presentation of 

another stimulus (mask). This type of masking produces an accelerating 

monotonic function by the use of a high energy mask relative to a target 

stimulus with a lower energy intensity. In visual masking, target 

identification accuracy may be measured as a function of varying 

interstimulus intervals (ISI). Interstimulus intervals describe the time 

between the offset of the target stimulus and the onset of the mask. 

critical stimulus duration (CSD) describes the duration necessary for 

correct target stimulus identification without the mask. When a CSD 

procedure is used, subjects are thought to be equated in terms of initial 

input, but the duration of that input obviously varies from subject to 

subject. It may be important to equate subjects on initial input in order 

to rule out the effects of this variable on masking performance. In other 

words if a masking deficit occurs it may be a function of initial input 

dysfunction, dysfunction in the transfer from the STVS into short-term 

memory, or both. Therefore, the interpretation of the schizophrenic 

masking results is difficult. Although an increased susceptibility to Type 



A backward masking has been found among subjects within the spectrum. the 

nature of the deficit is unknown. 
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In addition to a masking deficit. some studies have found a higher CSD 

among schizophrenics (Braff & Saccuzzo. 1981; Brody. Saccuzzo & Braff. 

1980; Merritt & Balogh. 1984; Saccuzzo & Braff. 1981; Saccuzzo. Hirt & 

Spencer. 1974; Saccuzzo & Schubert. 1981). While others have found no 

significant differences. The most common method for CSD determination in 

studies of the schizophrenic population is a two-alternative forced choice 

(e.g. "TH or "A") task. The forced choice task (FC) asks subjects to 

distinguish between two target stimulus letters - often the letter "T" and 

the letter "An. Another method which is used involves 16 different target 

letters. The range of average CSD values for individuals within the 

schizophrenia spectrum in a forced choice paradigm has been 4.88 ms 

(SD=2.3). (Saccuzzo et a1. 1982) to 30.13 ms (SD=46.11). (Saccuzzo et a1. 

1974). On the other hand. using a different choice paradigm (DC) with 16 

different letters. CSDs range from 20.00 ms. (SD=8.24) to 39.50 ms 

(SD=30.29). (Merritt & Balogh. 1985). 

In an attempt to understand the discrepant findings across 

laboratories. Nuechterlein and Dawson (1985) argued that the CSDs found for 

each task are not comparable due to the possibility that each task involves 

different levels of information processing. Nuechter1ein and Dawson's 

assumption is based upon the theory of feature integration (Treisman & 

Ge1ade. 1980). According to the feature integration theory of attention. 

whenever more than one feature of an object are needed to distinguish an 

object or target. attention must be directed serially. (sequentially 

reviewing the entire stimulus). to the stimulus (Treisman & Ge1ade. 1980). 

Stimulus features are registered early. automatically and in parallel 
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across the visual field. Objects are identified at a latter stage and 

require focused attention. This focused attention integrates the initially 

seperate features into unitary objects which are registered and stored and 

can be retrieved. However. there is the possibility of memory decay or 

interference which can lead to disintegration of the features. With 

disintegration. the features again float free or form "illusionary" 

conjunctions (Treisman. 1977). 

Nuechter1ein and Dawson (1985) claim that the forced choice (FC) T/A 

task is tapping feature detection. the first step in integration. and the 

different choice (DC) task is tapping actual feature integration. In the 

FC task. subjects simply identify one feature of the target. for example 

the peak on the "A" or the horizontal top on the "T". But. subjects in the 

DC task must take into account more target information. They must 

integrate features to form the object. Therefore. across to Treisman and 

Ge1ade's reasoning. a longer CSD is necessary for subjects in the DC 

condition across to Nuechter1ein and Dawson (1985). the inconsistency 

between results from Saccuzzo and colleagues data and Merritt and Balogh's 

(1985) results: that persons vulnerable to schizophrenia demonstrate 

abnormally high CSDs. may be due to the higher processing load imposed by 

the DC task used in the Merritt and Balogh (1985) study. 

In order to test this notion. the present research compared the two 

tasks within a normal popUlation. If CSD is effected by feature detection 

versus feature integration. the use of the DC task should 1) produce higher 

CSDs and 2) produce susceptibility to the mask over a longer ISI range. 

Methods 

Subj ects: 

Fifty subjects (~s). all fulfilling Introductory Psychology course 

requirements. were randomly assigned to one of two conditions: DC or FC. 



. - Each subject was prescreened for visual accuity using a Snellen eye chart • 

All subjects were required to have at least 20/30 corrected vision. 

Apparatus: 
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Black stimulus cards with white paratype (14 pt) were presented 

dichoptically via a Gerbands four-field tachistoscope (model 61150A) with a 

viewing distance of 76 cm and visual angle = 0.260
• Stimuli for the FC 

condition were a T and an A. Stimuli for the DC condition were: A. B. C. 

D. E. G. H. J. K. L. p. R. T. U. Y and Z. The masking stimulus consisted 

of two Mrs placed side by side and was presented over the same focal area 

as the target stimulus. The fixation point. presented prior to the target. 

was a white. open circle. It. too. was presented to the same focal 

location as the target stimuli. The luminance level for the target. 

fixation and ISI fields was 21.2 cd/m2 and for the mask it was 30.8 cd/m2 • 

Design and Procedure: 

After signing an informed consent. ~s were dim adapted while 

instructions were read to them. Each subject was given 32 practice trials 

with the following sequence. First the fixation point was presented for 

500 ms. Following the fixation point. a dark target field was presented 

for 500 ms. The blank field was presented to avoid forward masking from 

occurring due to the fixation point. Next. the target stimulus was 

presented. The duration of the target stimulus was 150 ms for the first 16 

trials. 100 ms for the next 4 trials. 75 ms for the next 3 trials. SO ms 

for the next 3 trials. 40 ms for the next 2 trials. 30 ms for the next 2 

trials and 20 ms for the last 2 trials for a total of 32 trials. Following 

the target stimulus. a blank ISI field was presented for 300 ms followed by 

the mask presented for 150 ms. 



,-

7 

Following the practice trials. each ~rs CSD was determined. To 

determine the CSD. the following were presented: 1) the fixation point for 

500 ms. 2) the dark field for 500 ms and 3) the target stimulus. The 

target stimulus was first presented for 10 ms. If the S correctly 

identified the target. the duration was reduced by 1 ms. if not. the 

duration was increased by 1 ms until the ~ correctly identified the target. 

Upon correct identification. the duration was held constant until a) the 

subject made an error or b) the subject correctly identified 7 in a row. 

Based on pilot data. subjects in the FC condition were required to identify 

9 in a row. If the subject made an error. the duration was increased again 

and the procedure started again. 

After the CSD determination. subjects were given 96 

experimental/masking trials. The procedure was almost identical to the 

practice trials. The sequence was as follows: 1) the fixation point was 

presented for 500 ms. 2) the dark field was presented for 500 ms. 3) the 

target stimulus was presented for as long as the predetermined CSD. 4) the 

ISI was presented for 10 ms. 20 ms. 40 ms. 80 ms. 160 ms or 32 cms and 5) 

the mask was presented for 150 ms. The order of ISI duration was 

randomized prior to each experimental session. 

Results 

A t-test performed on the CSDs showed a significant difference between 

the DC group and the FC group (t=4.9867. p<.0005). For the DC group. the 

M=14.56. SD = 4.21387 and for the FC group. the M=9.72. SD=2.4069. 

Insert Figure 1 Here 

Figure 1 contains the masking functions produced by the two groups. 



A 2-way between subjects ANOVA was conducted on the masking data and 

revealed significant main effects for groups F(1.240)=181.155 and ISI 

F(5.240)=4.33.361. More importantly. the ANOVA indicated a significant 

interaction F(5.240)=10.837. (p<.001). Results of ANOVA are contained in 

Appendix A. 
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Post hoc t-tests were conducted to evaluate the interaction effect and 

revealed differences between groups at 80 ms ISI t(288)=4.516 and at 160 ms 

ISI t(288)=4.44. These values are significant at p<.0005. 

Discussion 

The results of the present study suggest that subjects in the FC 

condition needed significantly less time to identify the target stimulus than 

did subjects in the DC condition. (the CSDs for the DC condition were 

significantly higher than for the FC condition). The findings are 

consistent with the feature integration theory of attention proposed by 

Treisman and Gelade (1980) and supports the contention made by Nuechterlein 

and Dawson (1985) that the DC task demands a higher level of processing 

than the FC task. 

Main effects found for both ISI and for groups indicate. 1) that the 

mask was effective and 2) that the groups differed significantly. Results 

of the post-hoc t-tests seem to show substantially decreased susceptibility 

to masking at an ISI of 80 ms for the FC condition and an ISI of 160 ms for 

the DC condition. We conclude then. based on the significantly different 

CSDs. and the difference in where the mask is no longer effective. that the 

DC task may be tapping a different level of processing than the FC task and 

we speculate that target identification performance on the FC task is 

relatively more dependent upon feature detection whereas performance on the 

DC task is relatively more dependent upon integration. 



9 

These findings may have relevance to the schizophrenia literature 

concerning visual information processing deficits among members of the 

schizophrenia spectrum. In general. researchers in the area of 

schizophrenia must be careful to define their CSD procedures and 

predictions in terms of the process they choose to study. For example. a 

backward masking task using the FC method may be tapping feature. while the 

DC method may be detection tapping feature integration. More specifically. 

in light of these findings. some work already completed needs to be 

re-evaluated. For instance. Braff and Saccuzzo (1985) claimed to have 

found the point at which schizophrenics escape the effects of the mask. 

(220 ms lSI). But. based on the findings of this study. it can be 

concluded that schizophrenics escape the mask at an lSI of 220 ms in a 

forced choice. feature detection task. but this cannot be taken to mean 

that schizophrenics escape masking effects within the same time frame on a 

feature integration task. Thus. it is important when interpreting results 

to include the type of procedure employed to clarify the type of processing 

studied. 

Although these findings lend aid to researchers in interpreting 

deficits in schizophrenia visual information processing. many questions 

remain unanswered. For instance. the question of quanity versus quality of 

input. Is the deficit due to the quanity of information input or is the 

deficit due to the quality of information input? When we equate for CSD in 

backward masking. this question remains unanswered. Therefore. when 

studying masking within the schizophrenia spectrum. is the CSD procedure 

the correct method to study input? And finally. the question remains. 

"does the deficit occur at initial input into STVS or does it occur during 

the transition from STVS into short-term memory?" These questions and 

others will need to be addressed by future researchers. 
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APPENDIX A 

SOURCE DF SS I" MS F .E. ---~.-

Group 1 950.520 950.520 181.155 .001 
error 48 251.867 5.247 

lSI 5 8437.547 1687.509 433.361 .001 

A X B 5 211.000 42.200 108.370 .001 
error 240 934.453 3.894 

Total 299 10785.387 

APPENDIX A: ANOVA Summary table 


