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Human information processing theory provides a conceptual framework 

for studying such phenomena as sensation, perception, attention, memory, 

learning, and decision making. The information processing approach views 

individuals as analogous to a computer in the processing of information 

from the environment. More specifically, individuals receive stimulus 

inputs from the enviromnent and translate, or encode, the stimuli into 

a form which can be interpreted by the "central processor". The central 

processor, which contains an information storage, or memory bank, then 

executes a program. Prior to output, the program is translated, or de-

coded, into a form which is comprehensible to external receivers. 

The purpose of information processing research is to inf er the 

nature of the mental processes which intervene stimulus presentation 

and response. The most direct method of studying these processes is 

to measure their duration. Reaction time {RT), or response latency, 

is a highly sensitive and reliable dependent measure often used in 

information processing research. 

The present study introduces an innovative experimental paradigm 

for comparing visual and memory search processes in a single task. The 

major issues in this area of information processing are concerned with 

the similarities and/or differences between the mental processes in-

volved in visual search vs. memory search, and the nature of these 

processes (e.g., exhaustive vs. self-terminating). An attempt was made 

to examine these issues using a paradigm which minimizes the differences 

in the experimental demand characteristics between the two search tasks. 

The popular theories of visual and memory search processing and their 

underlying assumptions are discussed in the following Review of Literature. 
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Review of Literature 

Memory Search 

A frequency used procedure for studying information processing is 

the memory search, or item recognition paradigm, introduced by Saul 

Sternberg in 1966. In this paradigm, a subject is presented with a set 

of items to memorize, usually letters, digits, or symbols. Then, after 

a retention interval of 1 to 3 sec, a probe item (hereafter called the 

target) is presented and the subject makes a response as quickly as 

possible to indicate whether or not the target item was in the memory 

set. In the fixed set procedure, the memory set is held constant for 

a series of trials, whereas in the varied set procedure, a new memory 

set is presented on each trial. Reaction time (RT), the latency from 

presentation of the target to the subject's identification response, 

is the major dependent variable. The typical memory search data is 

best described by a positive, linear function relating mean RT to the 

number of items in the memory set. Positive (i.e., Match) responses 

are typically faster than negative (or No-match) responses, with the 

rate of increase the same for both positive and negative response func-

tions. The slope of each function is approximately 38, representing an 

exhaustive search rate of 38 msec in memory (Sternberg, 1975). 

The hypothetical sequential stages of information processing inter-

vening a target presentation and a RT response are: a) encoding, or pre-

processing of the target, b) comparison of the target with the items in 

memory, c) translation and response organization, and d) response execu-

tion (Sternberg, 1975). Sternberg (1966, 1969) postulated that these 

stages were mutually independent, so that factors influencing the time 
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needed to perform a particular stage, or stages, will have additive 

effects if the factors influence different stages, but will interact 

if they influence the same stage. 

Taylor (1976) identified the two fundamental distinctions among 

stage analysis models of RT as the serial vs. parallel processing dis-

tinction, and the exhaustive vs. self-terminating distinction. The 

combinations yield four models, representative of alternative strate-

gies of information processing: serial - exhaustive, serial - self 

terminating, parallel - exhaustive, and parallel - self terminating. 

Sternberg (1966, 1969) inferred that memory search in his task involved 

a serial, exhaustive search since RT increased as a function of memory 

set size, and the positive and negative response functions had equal 

slopes. If the memory search were always self terminating, the posi-

tive function would be expected to have a slope half that of the nega-

tive function. The slope of the function relating memory search RT to 

memory set size represents the memory search rate, and the y - intercept 

value represents the time used to complete the encoding, response organ-

ization, and response execution stages. 

The serial exhaustive model of memory search. Sternberg's (1966) 

argument for a serial memory comparison process is based on the consis-

tent large increase in RT with increasing memory set size. The positive 

relationship between RT and memory set size is evidence that the memory 

comparison process does not begin and end simultaneously for all items. 

However, this relationship is not sufficient to rule out the possibility 

of multiple comparisons which begin simultaneously but end at different 

times. On the basis of a mathematical formulation by Hartley and David 
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(1954), Sternberg (1966) argued that the RT function that would result 

from such a parallel process would reach an asymptote. Sternberg (1966) 

found that his latency data exceeded this upper bound for parallel pro-

cessing with a memory set size of five or greater. However, some degree 

of parallel processing can never be ruled out on the basis of the avail-

able RT paradigms and data. The possibility always remains that there 

is some overlap in the processing time of items regardless of whether 

they begin or end simultaneously. 

When RT increases at the same rate for positive and negative re-

sponses it is suggested that an exhaustive search through the memory 

items has been performed, even when one of the early items matches the 

target. Sternberg (1969) argued that in the long run, an exhaustive, 

high speed search is more efficient than a self-terminating search. A 

self-terminating search requires that the memory comparison process be 

interrupted after each comparison to determine whether a match had 

occurred, as opposed to an exhaustive memory comparison process where 

the test for a match is made only once, at the end of the series. 

Sternberg (1975) noted that similar exhaustive scanning processes are 

often incorporated into computer routines because they are faster on 

the average than terminating scans. Indeed, Sternberg (1975) has con-

cluded that it is the exhaustiveness of the search process that makes 

its high speed possible. According to Sternberg, a self-terminating 

memory search would necessarily proceed at a slower rate. 

With increasing speed pressure, Pachella (1972) obtained steeper 

RT functions, with the negative functions steeper than the positive 

functions, indicating that the subjects were using a self-terminating 
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search strategy. Hamlin and Geller (1977) also found that subjects 

forced to respond rapidly by imposed short deadlines employed a self-

terminating search strategy, but in contrast to Pachella, found that 

slopes became flatter with the shorter deadlines. Banks and Atkinson 
I 

(1974) found that when speed, as opposed to accuracy was stressed, the 

slopes as well as the intercepts of the positive and negative RT func-

tions decreased but remained parallel. 

Sternberg's serial, exhaustive search model of recognition memory 

has been supported under a wide variety of experimental conditions. 

The "Sternberg effect" (i.e., parallel positive and negative RT func-

tions increasing as a function of memory set size) has been demonstrated 

when the memory set was auditorally presented phonemes (Foss & Dowell, 

1971), digits (Toga, 1975; Wingfield, 1973), visually presented letters 

and words (Clifton & Tash, 1973), auditorally and visually presented 

letters (Chase & Calfee, 1969), and drawing of familiar objects (Hoving, 

Morin, & Konick, 1970). 

Evidence against the serial, exhaustive model of memory search. 

Certain effects have been found, however, which are incompatible with 

a serial, exhaustive model of memory search (i.e., departures from 

linearity, nonparallel positive and negative response functions, serial 

position effects, and/or effects of stimulus probability). Departures 

from linearity tend to occur when a memory set size of one item is in-

eluded (e.g., Aube & Murdock, 1974; Clifton & Birenbaum, 1970). A 

quadratic relationship resembling an inverted U was found between RT 

and memory set size by Wingfield and Branca (1970) using memory set 

sizes from 1 to 12 digits, with positive sets up to 10 digits, some of 
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which were repeated. The authors suggested that with the larger set 

sizes, the subjects may have been searching the negative set for the 

target, which would result in faster RTs for larger than middle sized 

memory sets. Nonlinear RT functions have also been found by Briggs and 

Swanson (1969, 1970) and Swanson and Briggs (1969) when using a search 

paradigm that included multiple targets (i.e., when on certain trials 

subjects searched for any of a number of targets). 

Positive and negative response functions with unequal slopes have 

been observed when the memory search task is made more complex, usually 

requiring retrieval from long-term memory in addition to short-term 

memory. For example, Forrin and Morin (1969) gave subjects a long-term 

(fixed) memory set of from one to three letters, plus a short-term 

memory set which varied from trial to trial. This procedure resulted 

in a steeper slope for the positive response function as compared with 

the negative response function. 

Klatzky and Atkinson (1970) used letters as memory set items, but 

on any given trial the target could be either a letter, a word (pre-

sented visually), or a picture. A match for the latter two target types 

required that the first letter in the word, or the word represented by 

the picture, match a letter in the memory set. In this search paradigm, 

the name of the picture presumably had to be retrieved from long-term 

memory, translated to its first letter which then needed to be encoded 

in a form that could be compared to the internal representation of the 

memory set. RT increased linearly as a function of memory set size for 

all three types of stimuli. Search rate was markedly faster for letter 

stimuli than for words or pictures. All three types of stimuli produced 
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flatter positive than negative response functions, indicating that at 

least some of the subjects used a self-terminating search strategy. 

This paradigm clearly involved more complex processing than Sternberg's 

original task. 

Corballis, Kirby and Miller (1972) obtained steeper positive than 

negative response functions as a result of extremely rapid sequential 

presentation of the memory set, and a short retention interval before 

target presentation. As mentioned earlier, Pachella (1972) and Hamlin 

and Geller (1977) obtained steeper negative than positive RT functions 

when stressing speed of responding. 

Apparent differences in slopes of positive and negative functions 

in group data may also be attributed to differential strategies employed 

by individual subjects. With a varied set paradigm, Clifton and 

Birenbaum (1970) varied the time between memory set offset and target 

presentation (i.e., retention interval), within subjects, between .8 

sec and 4.8 sec. This manipulation allowed differential rehearsal of 

the memory set from trial to trial. The RT data, collapsed across delay 

conditions, revealed positive and negative response functions with simi-

lar y-intercept values, but with a steeper slope for the negative func-

tion. An inspection of individual RT data showed that 9 of the 12 

subjects had parallel RT functions indicating an exhaustive search; 

whereas the remaining 3 subjects clearly used a self-terminating 

strategy, showing negative response functions with slopes approximately 

twice that of their positive response functions. 

The observation of serial position effects represent a strong argu-

ment against an exhaustive search of the memory set, especially in the 
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context of parallel positive and negative response functions (e.g., 

Burrows & Okada, 1971; Wingfield, 1973). According to Sternberg (1966), 

in a truly exhaustive search, RT should not be affected by the serial 

position of the target in the memory set, assuming that mean processing 

time is the same for all items. However, both primacy and recency 

effects have been observed, such that response latencies are shorter to 

earlier and later items in the memory set, respectively. Primacy 

effects have been attributed to the rehearsal advantage of early items 

(Corballis et al., 1972). Recency effects tend to occur when the re-

tention interval is unusually short (e.g., Corballis et al., 1972; 

Forrin & Morin, 1969; Morin, DeRosa, & Stultz, 1970), and are typically 

explained in terms of a memory trace strength model (e.s., Corballis 

et al., 1972). 

Using a varied retention interval from .8 sec to 4.8 sec, Clifton 

and Birenbaum (1970) found that the obtained serial position curves be-

came flatter as the retention interval increased, so that serial posi-

tion effects were nonsignficant at the longer delay conditions. 

Sternberg (1969) suggested that serial position effects were more likely 

to occur under experimental conditions which favor sensory storage of 

the memory set items (i.e., rapid stimulus presentation, short inter-

stimulus intervals) as opposed to conditions favoring rehearsal in active 

memory (i.e., slow stimulus presentation, long intervals between memory 

set and target presentation). 

Contrary to Sternberg's (1966) and Nickerson's (1972) contention 

that an exhaustive search precludes serial position effects, Townsend 

(1974) offered an explanation of how exhaustive memory search models can 
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predict serial position effects. Such models call for a difference in 

the positive and negative processing rates at a given serial position, 

and for the same difference in the average individual processing time 

from n to n + 1 items for positive and negative processing time. 

Townsend and Roos (1973) presented self-terminating, changing rate of 

comparison models which can account for the co-occurrence of parallel 

positive and negative RT functions and serial position effects. They 

considered both serial and parallel processing versions of this model 

in which equal slopes are associated with positive comparison rates 

that slow down more, or speed up less than negative comparison rates, 

as memory set size increases. 

Alternative models of memory search. Various alternative models 

of recognition memory have been advanced to account for the "Sternberg 

effect" (i.e., parallel, linearly increasing RT functions) as well as 

the effects which are incompatible with Sternberg's serial, exhaustive 

model of memory search. A popular alternative model is the trace 

strength, or direct access model (e.g., Baddeley & Ecob, 1970; Clifton & 

Birenbaum, 1970; Corballis et al., 1972; Norman & Winkelgren, 1969; 

Okada, 1971). For this model, the subject performing a memory search 

task is presumed to have direct access to an encoded representation of 

the target, and therefore there is no memory search per se. The response 

decision is made on the basis of the strength of this internal represen-

tation of the target, which is determined by_ factors such as recency of 

exposure and familiarity that occur within and outside of the experi-

mental situation. The subject will respond positively if the strength 

of the representation of the target is above a certain criterion value, 
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and negatively if the strength is below this value. This amounts to a 

signal detection analysis of memory strength. Baddeley and Ecob (1970) 

postulated that the amount of available strength is limited and must be 

divided among the memory items. Atkinson and Juola (1974) proposed a 

two-stage process whereby an extended memory search would occur only 

if a confident response decision could not be made on the available 

familiarity information. 

Sternberg (1966, 1969) assumed equal comparison times for each 

item in the memory set. On the other hand, limited capacity, parallel 

processing models postulate that comparisons begin simultaneously but 

proceed at different rates (e.g., Atkinson, Holmgren, & Juola, 1969; 

Murdock, 1971; Townsend, 1971). Comparison speed is related to the 

number of items in the memory set such that comparison speed becomes 

slower with increased set size. The subject is assumed to have a 

limited amount of "processing energy" which is redistributed over those 

items whose processing has not yet been completed at any given point in 

time. This model can make the same predictions as a serial exhaustive 

search model. 

Burrows and Okada (1976) proposed a "horserace model" of recogni-

tion memory where retrieval time amounts to the earlier finishing time 

of two simultaneous memory searches. One search is a high speed, serial 

and exhaustive search, whereas the other is a slower, self-terminating 

search. According to Burrows and Okada's theory (which they term a 

parallel search model owing to the simultaneity of the searches), the 

two searches continue until one of them yields enough information for 

a response to be determined. 
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Theios, Smith, Haviland, Traupmann, and Moy (1973) argued that a 

serial, self-terminating search could not be ruled out from the avail-

able memory search data if the asslDDption were dropped that only the 

positive (memory) set is searched. According to the Theios et al. 

model, the search items include not only the previously presented 

memory set, but all members of the stimulus population. Upon presenta-

tion of a new memory set, the subject is assumed to reorder the list 

such that the new memory set items come first, with all items coded as 

to recency and frequency of occurrence. Theios et al. pointed out that 

in Sternberg's fixed set procedure, the probability of the individual 

target stimulus is confounded with memory set size, since with a memory 

set of, for example, two items, the probability that either of the items 

will be a target is twice the probability that any of the items in a 

memory set size of four will be a target. When varying independently 

memory set size and stimulus probability, Theios et al. obtained stimu-

lus probability effects such that more frequently occurring stimuli were 

responded to faster, both for positive and negative responses. 

In order to differentiate among the various models of recognition 

memory that have been proposed to explain the "Sternberg effect," Reed 

(1976) designed a "response signal" paradigm that attempted to manipulate 

processing time. A memory set of one, two, or four consonants was pre-

sented visually and subjects read the set aloud. After a 2 sec interval 

the target appeared, followed by one of seven variable intervals ranging 

from 7 to 4131 msec and a tone, which was the signal to make the identi-

fication response. The pattern of RTs as a function of response signal 

lag was approximately the same for all memory set sizes, and for both 

positive and negative responses. RT was slowest at the 0 msec lag, 
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fastest at response signal lags of 200 and 400 msec, and then increased 

slightly to an asymptote. From the latency and error data derived from 

this procedure, Reed concluded that his findings were most consistent 

with the predictions given by the serial, self-terminating "stacking" 

model of Theios et al. (1973). However, in a recent paper, Sternberg 

(1975) reviewed alternative theories of recognition memory and concluded 

that each of the models had weaknesses no less serious than those of his 

serial, exhaustive model of memory search. Sternberg's serial, exhaus-

tive model is probably the most parsimonious model of the memory search 

process. 

Visual Search 

The first published RT studies of the visual search process were 

reported by Neisser and his colleagues (e.g., Neisser, 1967; Neisser, 

Novick, & Lazar, 1963). In Neisser's visual search task, the subject 

is presented with an array of, for example, 50 rows of 6 letters each, 

and is requested to scan for one or more target items. Time per row 

scanned is determined by subtracting the latency to find a target in, 

for example, Row 5, from the latency to find the target in Row 15, and 

finding the mean scanning rate per row. Neisser et al. (1963) found 

that well-practiced subjects were able to scan through an array of 

mixed letters and digits for any one of up to 10 targets without a 

corresponding increase in RT. This was interpreted as indicating a 

"parallel" visual search process. 

The Neisser task differs from the Sternberg memory search task in 

that the search set is available on a visual display rather than in 

memory, and is not briefly presented. Neisser's use of the term 
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"parallel processing" refers to the simultaneous comparison of more than 

one target with one (visual) search item, whereas Sternberg (1969) con-

sidered "parallel processing" to be the comparison of the target with 

more than one (memory) search item at a time. Since the present para-

digm uses only single targets, "parallel processing" will be defined in 

the manner of Sternberg. 

More recently, Neisser (1974) gave subjects extended practice in a 

card sorting task whereby a deck of 48 cards, each containing nine 

letters, was sorted into two piles, depending on the presence or absence 

of a target letter on each card. In the Single condition, subjects 

sorted the deck for a given target letter. In the Multiple condition, 

subjects searched for any of eight possible targets. (It was not re-

ported whether the target letters were available for visual checking by 

the subjects.) Speed was emphasized and therefore the error rate was 

relatively high (i.e., from 10 to 20%). The dependent variable was the 

time to sort the deck. With practice, subjects were able to sort as 

fast for eight targets as for one target, suggesting a "parallel" search 

process as Neisser defined the term. An exhaustive search of the stimuli 

on each card was inferred from the absence of significant differences in 

sort time as a function of clustered location of targets in letter sets. 

Teichner and Krebs (1974) reviewed the findings of 12 single target, 

visual search studies in order to draw conclusions about the nature of 

visual search. The studies considered used paradigms similar to Neisser 

(1967) where the visual display could contain as many as 4000 items. On 

the basis of a quantitative analysis of the results of these studies, 

Teichner and Krebs concluded that visual search involved a serial rather 
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than a parallel process, and that search rate increased with the number 

of stimuli in the visual display to some maximum rate. The search time 

was almost unaffected by the number of display items until some critical 

number where search rate began to increase. The location of the inf lec-

tion point of this curve appeared to be related to practice and to the 

difficulty of discrimination between the target and nontargets. 

Serial position effects in visual search were investigated by James 

and Smith (1970). Thirteen college students served as subjects. A four -

or six letter word was presented tachistiscopically one sec after a tar-

get letter was presented auditorally. Significant linear trend compon-

ents were found as a function of serial position for both four and six 

letter words, as well as a significant quadratic component for six letter 

words. In a second experiment, 43 subjects searched for a target letter 

in five letter words, or anagrams. Serial position effects were obtained, 

with a significant quadratic trend component. In general, RT increased 

as a function of serial position of the target except for targets in the 

final position. These serial position effects are similar to those some-

times found in memory search experiments (e.g., Morin, DeRosa, & Stultz, 

1970; Wingfield, 1973). 

Visual search as an analogue to the memory search paradigm. In a 

visual-search analogue to the Sternberg memory search paradigm, the single 

target item is held in memory, and the subject searches through a visual 

display set for the presence or absence of the target. The slope of the 

function relating RT to display size in visual search reflects the time 

needed to encode the display items as well as to compare them with the 

target in memory. The same information processing issues discussed with 
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regard to memory search are also relevant to visual search. However, 

due to the fact that the rate of visual search is limited by eye move-

ments, the interpretation of parallel processing (i.e., the simultaneous 

comparison of two or more display items with the target) becomes less 

feasible. Furthermore, visual search does not involve retrieval of the 

search set from memory, as has been suggested to occur in memory search 

(e.g., Briggs & Blaha, 1969). 

Atkinson, Holmgren, and Juola (1969) had subjects search through a 

visual display of from one to five consonants for a single target con-

sonant which was displayed visually, prior to each search set presenta-

tion. The largest display subtended a visual angle of 2.2 degrees. 

Their visual search data were consistent with the typical memory search 

data, yielding parallel positive and negative response functions, in-

creasing linearly as a function of display size. The average slope of 

the regression lines fitted to the data was 25 msec per display item 

which is faster than the c0111Donly reported memory search rate of 30 to 

40 msec per item. Serial position of the target did not have a signifi-

cant effect on RT. While the data clearly implied an exhaustive visual 

search process according to a Sternberg interpretation, the authors 

noted that their findings could be equally well explained by either a 

serial search model, or a limited capacity, parallel-processing model. 

Scarborough and Scarborough (1975) also obtained increasing, 

parallel positive and negative response functions in a visual search 

task. Six adult subjects searched through from one to three letters 

for an auditorally presented target. The least squares estimate of 

the search rate was 50 msec per display item. 
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Comparisons of visual vs. memory search have been performed where 

the nature of the search task was varied between subjects, and/or be-

tween tasks, arvl/or between sessions. Between trial comparisons of 

visual and memory search were not found in the literature. 

Between-task Comparisons of Visual vs. Memory Search 

Both visual arvl memory search involve presentation of two sets of 

stimuli on each trial. For purposes of clarity, the first stimulus set 

will be referred to as the memory set, arvl the second as the recognition 

set. In memory search experiments, the single recognition item is us-

ually referred to the "probe". The same item (the match) in the memory 

set is termed the "target". These terms are reversed for visual search. 

To avoid confusion, in this paper, the term "target" is always used to 

refer to the item being searched for. The "search set" refers to the 

stimulus set which is searched through for the target. The target and 

the search set may be presented as either a memory set or a recognition 

set. For visual search, the target is the single memory item, whereas 

for memory search the target is the single recognition item. 

Townservl and Roos (1973) compared visual and memory search within 

subjects in separate visual search and memory search tasks. Three 

college students served as subjects. Subjects were instructed to scan 

the stimulus lists from left to right. The search list (either in 

memory or visually displayed) consisted of from one to five consonants, 

subtending a max:tinum visual angle of 5.5 d~gr~es. All subjects performed 

the memory search task first. The visual sear~h and memory search RT 

functions were virtually identical, having similar slopes and intercepts. 

Nearly parallel positive and negative functions were found for both types 



17 

of search. As determined by the method of least squares, the memory 

search rate was 18.0 msec for positive items and 21.6 msec for negative 

items, and the visual search rates were 22.7 and 20.1 msec for positive 

and negative items, respectively, excluding one data point representing 

the mean RT for the visual search, set size 1, negative response trial 

condition. 

Significant serial position effects were found in both the visual 

and memory search data, which led the authors to conclude that both 

types of searc~ were self-terminating. In order to account for the 

parallel positive and negative response functions, Townsend and Roos 

postulated different comparison rates for the processing of positive 

and negative items. 

There are some procedural details of the Townsend and Roos study 

which could have confounded their results. The memory search task was 

performed first by all subjects, which could have an effect on the way 

they performed the subsequent visual search task. Furthermore, subjects 

were instructed to scan the stimulus lists from left to right, which may 

have contributed to the serial position effects,. Lastly, there was a 

peculiar difference in the duration of the memory slide and the second 

(recognition) slide. The memory slide, which contained either the single 

target letter for the visual search task, or from one to five letters for 

the memory search task, was presented for 2 sec. The second slide, to 

which the subjects responded, was presented for only 400 msec. Conse-

quently, subjects were not afforded the same amount of time to encode 

the memory and display sets. 
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Gilford and Juola (1976) compared visual and memory search within 

subjects but in separate sessions. The order of search task was counter-

balanced between subjects. There were no significant differences between 

the two tasks in terms of response latency or error data. Search set 

stimuli were words and nonwords of three, four, or five letters, and the 

target was always a sin'gle letter. RT was faster on word trials than on 

nonword trials, reflecting a stimulus familiarity effect. None of the 

interactions were significant, indicating that both visual and memory 

search were exhaustive search processes. The slopes for visual and 

memory search were approximately equal, for both word and nonword trials, 

averaging 40.9 msec per item. Gilford and Juola accepted Sternberg's 

serial, exhaustive model of the search process as accounting for both 

their visual and memory search data, and suggested that the processes 

involved in the two search tasks were much the same. 

In sunanary, visual search and memory search studies, and between 

task comparisons of visual and memory search have yielded very similar 

data, although the interpretation of the data has varied among studies. 

Atkinson et al. (1969), Gilford and Juola (1976), Scarborough and 

Scarborough (1975), and Townsend and Roos (1973) all obtained parallel 

positive and negative response functions for visual search as well as 

for memory search where included (Atkinson, et al. compared their visual 

search data with the typically obtained memory search results). While 

Sternberg would interpret these data as a clear indication of a serial, 

exhaustive search process for both visual and memory search, Atkinson, 

et al. proposed an alternative model which could account equally well 

for these data, although they did not seem to be advocating their 
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parallel processing model over the serial exhaustive search model. 

Townsend and Roos rejected the exhaustive search model for both visual 

and memory search due to their observation of serial position effects. 

Gilford and Juola, and Scarborough and Scarborough accepted Sternberg's 

model of the memory search process as also applicable to visual search. 

It is noteworthy that Sternberg (1967) argued that visual search does 

not involve an exhaustive comparison process. 

Within-task Comparisons of Visual vs. Memory Search 

Between-subject and between-task comparisons of visual vs. memory 

search have obvious weaknesses. Even when the same subjects perform 

both tasks, they must perform one type of search first, which could 

easily provide them with a search strategy, or response set for the 

second task. The need for separate task instructions for visual and 

memory search when tested separately contributes to differences in de-

mand characteristics between the two tasks. Due to these drawbacks, a 

single task which requires both visual and memory search is perhaps a 

more valid method of comparing the mental processes involved in the 

two types of search paradigms. Such designs have typically been fac-

torials, where memory set size, and recognition set size are completely 

crossed (e.g., Briggs & Blaha, 1969; Briggs & Swanson, 1969, 1970; 

Nickerson, 1966; Sternberg, 1967). A disadvantage of this design is 

that on some trials there are multiple memory items as well as multiple 

recognition items, rendering it impossible to distinguish visual and 

memory search on such trials. It may also be that multiple memory and 

recognition items may be so confusing that separate (natural) strategies 

for the tasks are not possible; or that such trials may provide a separ-

ate unique strategy. 
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In 1967, Sternberg expanded the initial memory search paradigm to 

include variations in the number of visual display items as well as the 

number of memory items. On any given trial subjects memorized from one 

to four visually and sequentially presented digits and were then pre-

sented with a visual display of either one, two, or three digits. On 

the positive trials the memory set and the recognition set had one digit 

in cODD11on. For both positive and negative responses, RT increased at a 

faster rate as visual-display size increased; and for Display Size 1, 

the positive and negative responses had equal slopes, but for the larger 

display sizes, the functions were less steep for positive than for nega-

tive responses. Sternberg concluded from these data that the subject 

began the search by comparing one item in the visual display (recogni-

tion set) with each memory item before going on to the next display 

item. This is to suggest a search process that is exhaustive in the 

memorized list, but self-terminating in the visual display. Search 

rate was generally the same for memory and visual search. 

Other investigators have also factorially crossed memory set size 

and visual display size, but have not interpreted their data in terms 

of visual vs. memory search strategies. Nickerson (1966) varied memory 

set size (one, two, or four letters), visual display size (one, two, or 

four letters), and the number of items common to both sets (one, two, or 

three items) in a 3 x 3 x 3 factorial design. A varied set procedure 

was used, and the nine between-task conditions were run in separate 

sessions. Visual angles were not reported, but from the information 

provided, may be assumed to have been small. Subjects were 21 female 

college students; not all of the subjects partj~ipated in all nine 
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conditions. Mean RT increased as a function of the number of items in 

the memory and display sets consistent with a serial search model, with 

memory and display set sizes contributing equally to the RT variance. 

Faster RTs were observed with increasing number of items common to both 

the memory and display sets. Nickerson concluded that with respect to 

the number of pairwise memory item - display item comparisons that could 

be made, an exhaustive process was "fairly conclusively ruled out," 

however, noting that "the meaning of exhaustiveness is less straight-

forward when both the display and the memory representation contain 

several items" (1966, p. 768). 

The data relevant to the present study (i.e., single target trials) 

were extracted from Nickerson's data and graphed. From these particular 

data, both memory search and visual search appear to involve an exhaus-

tive process as evidenced by the parallel' posi~ive and negative functions 

for both types of search. Search rates appear to be equivalent for 

visual and memory search (refer to Figure 1). 

Briggs and Blaha (1969) also used a factorial design, crossing 

memory and recognition set sizes of one, two, and four novel figures, 

with which subjects were prefamiliarized by means of a paired-associate 

task. Memory set size was constant within sessions (days) as in a fixed 

set procedure, while display size varied from trial to trial. The largest 

display measured 8 in x 8 in; viewing distance and visual angles were not 

reported. Mean RT was a linear, increasing function of memory set size 

for each display size, and the slopes of the memory set relationship were 

a linear function of display size for positive responses, and a power 

function of display size for negative responses. Briggs and Blaha 
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hypothesized a retrieval stage intervening the encoding and comparison 

stages, wherein the items in memory are retrieved before being compared 

with the encoded representations of the visual display items. It is 

important to note that in their paradigm, items would have to be re-

trieved from long-term memory because a fixed set procedure was used. 

According to Briggs and Blaha, retrieval time as well as comparison time 

was reflected in the slope of the function relating RT to memory set 

size. The hypothesized processes of retrieval and comparison were not 

distinguished operationally, and the rationale for a retrieval stage 

relied on the fit of the data to the following equation: 

RT= A+ C(M) + E(M)(D)F 

where M is the number of memory set items, D is the number of display 

items, and A, C, E, and F are constants; with C the retrieval time per 

item, E the comparison time per item, and F equal to 0 for positive re-

sponses and some positive number for negative responses. The authors 

determined retrieval time per item to be faster than comparison time 

per item, with both increasing in speed as a function of practice. 

Briggs and Blaha concluded that a serial, exhaustive process best 

explained their data. There was some evidence suggestive of parallel 

processing under the two smaller memory set size conditions after ex-

tended practice, but this was considered to be an artifact of extremely 

fast retrieval and comparison rates. 

Briggs and Blaha did not interpret their data in terms of visual 

vs. memory search, and indeed with the factorial design the type of 

search is not always clear. However, when the relevant data (single 

target trials) are extracted, reference to Figure 2 shows that the 
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positive and negative functions for the visual search trials are not 

parallel, reflecting a self-terminating visual search. On the other 

hand, memory search shows parallel functions, and therefore an exhaus-

tive search process. 

Howell and Stockdale (1975) designed a task which combined features 

of visual/memory search and "same-different" judgment tasks to test 

Sternberg's (1967) conclusion that search of the memory set is exhaus-

tive, whereas search of the visual display (recognition set) is self-

terminating. A varied set procedure was used, and subjects could ob-

serve each memory display as long as they wished. Following a 1 sec 

retention interval, the visual display appeared. Memory display size 

and visual display size were always the same within each trial. Within 

each block of 96 trials, only one: memory set size (and therefore visual 

display size) was used. A positive response was required only when all 

items matched in both displays regardless of their sequence. This task 

may be considered a special case of a same-different judgment. When RT 

was plotted as a function of memory set size, both positive and negative 

response functions were concave upward, reflecting a significant quadra-

tic trend component. There appeared to be no significant differences 

between positive and negative RTs, nor between the slopes of the response 

functions. 

Howell and Stockdale considered the four models formed by combina-

tions of exhaustive vs. self-terminating search in memory vs. visual 

(recognition) display. Assuming that visual display encoding time in-

creases as a function of the number of visual display items, an exhaus-

tive search of both memory and visual displays handled the data quite 
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well. Alternatively, assuming that display encoding t:ime is a constant, 

an exhaustive memory search with a self-terminating search of the visual 

display, including a rechecking procedure on negative trials, best ex-

plained the data. 

Serial position effects were not apparent from the group data, 

although three of the eight individual subjects showed clear serial 

position effects. Howell and Stockdale noted that the lack of group 

serial position effects was probably due to the use of different strate-

gies across subjects and across trials (within subjects) and the lack of 

individual serial position effects due to a nonsystematic order of search 

for those subjects. 

Sternberg (1967) has contended that visual search is self-terminat-

ing, and furthermore, that visual search for more than one target can 

occur in parallel, in accord with Neisser's model of visual search 

(Sternberg & Scarborough, 1971). Due to the fact that the rate of 

visual search is limited by eye movements, Sternberg and Scarborough 

argued that visual search should not be measured by the same method as 

memory search. To avoid this problem, the authors devised a "simulated 

search" procedure whereby the 20 items of the search set were presented 

individually, at a fixed rate (i.e., 14 items per second) similar to the 

typically reported memory search rate. The number of targets held in 

memory was either one, three, or five. In this experiment, only a "yes" 

response was required; no response was made on a no-match trial. Stern-

berg and Scarborough found that the slope-of the function relating RT to 

memory set size was the same as the slope found in the memory search data 

(i.e., 40 msec per item), and concluded that the same serial testing 
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process is used in both the single target memory search paradigm, and 

the multiple target, simulated search task. However, subjects were 

making no more errors when searching for up to five targets. The only 

viable explanation for this is that each visual stimulus is tested 

serially against each item in memory, but that this process overlaps 

in time for different visual stimuli, hence in parallel. If the pro-

cesses were not parallel, subjects would not have been able to keep 

up with the stimulus sequence, and would have made more errors when 

searching for a larger number of targets. 

In summary, in experimental paradigms where visual and memory 

search can be identified in the same task, both the data and inter-

pretations are equivocal. In general, memory search appears to in-

volve an exhaustive comparison process, and visual search appears to 

terminate when the target is located by the subject in the display. 

Although Nickerson (1966) ruled out an exhaustive search process from 

his overall data, the data from single target visual and memory search 

trials indicate an exhaustive search of both the memory and visual dis-

plays. On the other hand, Briggs and Blaha (1969) accepted a serial, 

exhaustive search model as accounting for their overall data, even 

though the single target visual search trials alone indicated a self-

terminating search (see Figure 2). From Sternberg's (1967) data, it 

is apparent that a self-terminating search occurred in one of the 

stimulus sets, and based on his previous research, Sternberg preferred 

to attribute this to the visual display rather than the memory set. 

On the basis of the data from multiple-target search experiments, 
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Nickerson (1972) concluded that search rate is the same for either items 

in memory or in a visual display. 

As previously stated, not all investigators have considered visual 

and memory search as separate processes or mechanisms. Indeed, Briggs 

and his colleagues, and Nickerson (1966) discussed their data in terms 

of a single search process. Shiffrin and Schneider proposed that memory 

search, visual search, and selective attention are all "manifestations 

of the same basic mechanisms" (1977, p. 437) • Depending on the com-

plexity of the particular task, and demand characteristics (i.e., 

emphasis on speed vs. accuracy), Shiffrin and Schneider proposed two 

qualitatively different types of information processing; automatic and 

controlled searches. 

In a series of experiments, Shiffrin and Schneider had subjects 

search through a series of 20 visual displays (called frames) of one, 

two, or four letters and/or digits. Each trial consisted of 20 frames, 

presented at a predetermined rate. The subject responded by pressing 

one key as soon as a target was detected, and another key if no target 

was detected at the end of the 20 frames. The dependent variable 

studied was the psychometric function relating accuracy level to frame 

time under various experimental manipulations. 

In the "Consistent Mapping" condition, the· target(s) was either a 

letter or a digit and the nonmatching search items (distractors) were 
-~ . 

of the opposite stimulus category,.so that it was· possible to search 

for letters or digits as a category rather than for a particular letter 
.. ·~ 

or digit. In the "Varied Mapping" condition, the target and distractors 

were of the same stimulus category. 
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In the Consistent Mapping condition, a mapping of stimuli to an 

internal detection or attention response could be stored in long term 

memory, permitting the learning of an "automatic" response to a target. 

In such an "Automatic Search," only the detected target itself is com-

pared with the target in memory. This may be considered a parallel 

process since the number of target and search items did not signif i-

cantly effect RT. 

In the Varied Mapping condition, and in the Consistent Mapping 

condition with multiple targets, the search was a slower "possibly 

serial" process termed "Controlled Search". Shiffrin and Schneider 

stated that an exhaustive search is likely to occur when the task is 

simple and that a self-terminating search tends to occur in complex 

tasks requiring a large number of comparisons. According to Shiffrin 

and Schneider, when the memory set size is greater than one, and the 

visual display also contains more than one item, the subject will 

search throµgh the entire visual display for each memory item in 

turn, which is the reverse of Sternberg's (1967) earlier contention. 

The notion of an automatic vs. controlled search is analogous to 

Sternberg's (1975) conceptualization of a high-speed exhaustive search 

vs. a slow-speed self-terminating search. The efficiency of either 

kind of search depends on the complexity and demands of the task. 

Part of the variability in visual or memory search data may be 

attributed to a speed-accuracy trade-off (Pachella, 1972, 1974; Teichner 

& Krebs, 1974). When subjects respond at extremely high speeds, their 

error rate increases. When error rate is kept to a minimum, response 

latencies typically increase. Therefore, the shape of the function 
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relating RT to search set size is dependent to some extent on the sub-

jects error rate. Sternberg (1975) noted that as long as the error rate 

did not exceed about 10%, the slope and shape of the RT functions would 

change little when speed is stressed at the cost of accuracy. At higher 

speeds, both slopes and intercepts decrease (Banks & Atkinson, 1975; 

Hamlin & Geller, 1977), a~d the slope of the negative function may be 

steeper than that of the positive function (Hamlin & Geller, 1977; 

Pachella, 1972). :•, 

In conclusion, although there has been a great deal of information 

processing research devoted to visual and/or memory search, comparisons 

of the two types of search have been performed using designs which con-

found search type with other variables. The basic question of whether 

visual and memory search involve the same mental processes has been 

answered both affirmatively and negatively. Neither visual nor memory 

search data have yielded consistent answers to either the serial vs. 

parallel processing issue nor the exhaustive vs. self-terminating issue. 

It is noteworthy that Townsend (1974) concluded a book chapter on issues 

in information processing with the following statement, " ••• critical 

experiments are needed to see how short-term memory differs from visual 

search, if at all" (p. 182). 



Statement of Purpose 

The present study was designed to clarify some of the information 

processing issues discussed earlier with respect to both visual and 

memory search, and to study the paradigm for later application to 

special populations (i.e., learning disabled children). 

The present paradigm varied search task (i.e., visual or memory) 

between trials of a single experimental session. There was only one 
l 

set of task instructions so that subjects were not aware of any differ-

ence in task demands from trial to trial. Therefore, differences in RT 

data between visual and memory search trials should be due to actual 

differences in the processing required to perform the two types of 

search, or to inherent differences in the two tasks. The present para-

digm, then, minimizes the likelihood of finding differences between 

visual and memory search processes, since the type of search task was 

varied randomly between trials. 

The following hypotheses were proposed: 

1. The mental processes involved in visual search and memory 

search will be different in this task. 

2. The visual search data will indicate a serial, self-terminating 

comparison process, as evidenced by positive and negative response func-

tions which increase linearly as a function of search set size, with the 

slope value of the negative function twice that of the positive function. 

3. The memory search data will support a serial, exhaustive com-

parison process as shown by linearly increasing response functions, the 

slopes of which will not differ significantly. 

4. Significant serial position effects will be observed in the 

visual search data, but not in the memory search data. 

31 



Method 

Subjects 

Subjects were five males and seven females from introductory 

psychology classes at Virginia Polytechnic Institute and State Univer-

sity. Two of the subjects were left handed. For their voluntary par-

ticipation, subjects received extra credit toward their course grade. 

Materials 

The experimental console consisted of a table with two reaction 

time (RT) triggers on top and a large wood panel extending up from the 

table house a 25 cm x 33 cm frosted glass screen. Slides containing 1, 

3, 5, or 7 letters were back-projected onto the screen. The slides were 

made by typing capital letters on mylar (one frosted surf ace) with an 

IBM Selectric typewriter. Each letter appeared 2.5 cm high, with stimu-

lus set lengths of 2 cm, 12 cm, 22 cm, and 32 cm for 1, 3, 5, and 7 

letters, respectively. From a viewing distance of about 65 cm, the 

visual angles subtended by the displays were 10.46 degrees, 18.70 degrees, 

and 26.21 degrees for Search Set Sizes 3, 5, and 7, respectively. 

Two slides were presented on each of 280 trials. The first slide 

was termed the "memory set" and the second slide was referred to as the 

"recognition set". A single target letter appeared as the memory set 

for the 140 visual search trials, and as the recognition set for the 

140 memory search trials. The search set (presented as either a memory 

or recognition set) contained 3, 5, or 7 letters. The frequency of 

Response Type (Yes vs. No). was. balanced closely~·within Search Task 

(Visual vs. Memory) and Search Set Size 3, 5, or 7 letters. On posi-

tive trials, the target appeared approximately equally often in each 

32 
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serial position within each search set size. The frequency distribu-

tions of stimulus conditions are shown in Table 1. Search task, re-

sponse type, and search set size were balanced within each block of 35 

trials. 

All stimulus elements were drawn from the set of letters B, C, D, 

F, H, J, K, Q, R, S, T, W, X, Z, and appeared in each set in alpha-

betical order from left to right. Vowels were omitted to discourage 

subjects from forming syllables or words out of the letter stimuli. 

One or both members of certain pairs of letters with very similar f ea-

tures were omitted to avoid confusion (e.g., C/G, M/N, and W/V). The 

relative frequencies of occurrence of the letters were approximately 

equal both as targets and as positive and negative search set items. 

Procedure 

Subjects were seated at the console, shown the two RT triggers, and 

given task instructions to read (see Appendix A for a copy of these task 

instructions). Subjects were then asked to ex~lain the procedure to the 

experimenter in order to verify that the instructions had been under-

stood. Thirty practice trials preceded the 280 experimental trials. 

As depicted in Figure 3, the following sequence of events occurred 

for each trial. The memory set was presented, and remained on until the 

subjects pulled both the left - and right hand triggers simultaneously 

to indicate when they had finished observing the memory set. Following 

a 3 sec retention interval, a .3 sec warning buzzer sounded. A variable 

interval between .5 and 1 sec followed the warning buzzer and preceded 

the onset of the recognition set. Subjects pulled one trigger if any 

of the letters in the recognition set had been in the prior memory set, 
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or pulled the other trigger if there was no match. The assigmnent of 

positive and negative responses to the dominant - and nondominant hand 

triggers was balanced across subjects. A 1 sec intertrial interval pre-

ceded the presentation of the next memory set. 

An "observation timer" was activated simultaneously with the onset 

of the memory set. The subject's double-trigger response offset the 

memory set and stopped the observation timer, yielding a msec readout 

of the subject's "observation time" for the memory set. The subject's 

single-trigger response stopped the digital reaction timer yielding a 

msec readout of the latency from the recognition set onset to the choice 

response. In the event that the subject responded before the onset of 

the recognition set, the experimenter verbally repeated the memory set 

before presenting the warning buzzer and the recognition set. An error 

tone sounded when subjects pulled the wrong trigger, or failed to re-

spond before the 2 sec deadline. The experimenter recorded observation 

time, RT, and type of errors, if any occurred. The experimental session 

lasted 45 minutes on the average. 



Results 

Observation Time 

Mean observation time increased as a positive linear function of 

Memory Set Size. A one-way analysis of variance showed a significant 

main effect of memory set size, F (3, 33) • 51.77, .£. < .001. The mean 

observation times were 720.4 msec, 1031.2 msec, 1782.2 msec, and 2876.8 

msec for memory set sizes 1, 3, 5, and 7, respectively. As determined 

by a Duncan's Multiple Range test, the mean observation times for each 

memory set size were all shown to differ significantly from each other 

(.£ < .01), except for memory set sizes 1 and 3 (.£. > .OS). 

Errors 

Four types of errors were possible. An Anticipation error occurred 

when the subject made a choice RT response prior 'to 'the onset of the 

recognition set. An Identification error occurred when the subject 

pulled the wrong trigger for the choice RT response. If the subject 

failed to make a choice response within two sec, a Deadline error 

occurred. The fourth kind of error was due to experimenter error or 

machine malfunction. Choice RTs on trials where any of the three latter 

types of errors occurred were excluded from the analysis. 

The number of Anticipation errors was negligible. Only one subject 

connnitted any Anticipation errors, and then only on three trials. The 

mean rate of Identification errors and Deadline errors combined was 

7.68%. The frequencies and proportions of Identification and Deadline 

errors within each possible trial condition are shown in Table 2. 

The mean rate of identification errors was 6.96%, ranging from 

3.95% to 8.95% across subjects. An analysis of variance was performed 

37 
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Table 2 

Mean Frequencies and Proportions of Identification Errors (ID) 

and Deadline Errors (DL) for Each Trial Condition 

Visual Search Trials 

Yes No 

Search Size 3 5 7 3 5 7 

Number trials 24 22 24 24 24 22 

ID Freq. 1.00 1.08 1.50 1.17 1.00 • 67 

ID Prop. 4.17 4.91 6.25 4.88 4.17 3.05 

DL Freq. 0 .17 .25 .25 .08 .33 

DL Prop. 0 • 77 1.04 1.04 .33 1.50 

Memory Search Trials 

Yes No 

Search Size 3 5 7 3 5 7 

Number trials 20 26 24 24 24 22 

ID Freq. .92 2.83 3.00 1.08 2.58 2.67 

ID Prop. 4.60 10.88 12.50 4.50 10.75 12.14 

DL Freq. 0 .08 .58 .17 0 .08 

DL Prop. 0 .31 2.42 • 71 0 .36 
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on the Identification error frequencies according to the factorial of 

2 (Search Task: Visual vs. Memory) x 2 (Response Type: Yes vs. No) x 

3 (Search Set Size: 3, 5, or 7). Main effects of search task 

F (1, 11) = 36.51 and search set size F (2, 22) • 1252 were obtained 

(.E, < .001), and the interaction, F (2, 22) • 10.13, was also significant 

beyond the .001 level. Significantly more Identification errors occurred 

on Memory Search than Visual Search trials, and the frequency of Identi-

fication errors tended to increase as a function of Search Set Size, but 

only for the Memory Search trials. There was no significant effect of 

Response Type, nor any significant interactions with Response Type. 

An analysis of variance with factors Response Type and Search Set 

Size for the Identification errors of Visual Search only failed to yield 

any significant effects. For Memory Search, the same analysis showed a 

significant effect of search set size only, F (2, 22) = 14.09, .E. < .001, 

with the number of Identification errors increasing as a function of 

search set size. The mean number of Memory Search identification errors 

were 2.00, 5.41, and 5.67 for Search Sizes 3, 5, and 7, respectively. 

The mean rate of Deadline errors was 0.71%, ranging from 0% to 

1.79% across subjects. An analysis of variance on the Deadline error 

frequencies with the factors Search Task, Response Type, and Search Size, 

revealed a significant main effect of search set size, F (2, 22) = 6.08, 

.E. < .01. The only significant interaction was Response· Type x Search 

Size, F (2, 22) = 7.69, .E. < .01, with the frequency of Deadline errors 

increasing as a function of search set size for Positive responses only 

(i.e., not for Negative responses). Analysis of variance results for 

Identification errors and Deadline errors are presented in Table 5 of 

Appendix B. 
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Response Latencies 

Mean RTs were graphed as a function of Search Set Size for Visual 

Search and Memory Search separately. These RT functions are shown in 

Figure 4, with the standard errors of the mean indicated. The standard 

error of the mean is an estimate of the amount that an obtained mean 

may vary from the true mean by chance. Mean RTs and standard devia-

tions for each of the 12 trial conditions of the design (i.e., each 

combination of Search Task, Response Type, and Search Set Size) are 

presented in Table 3. 

Least squares straight lines were fitted to the RT data through 

linear regression analyses in order to determine slope and intercept 

values for the Visual and Memory Search RT functions (ref er to Figure 

5). They-intercept values for the positive response functions were 

579.7 msec for Visual Search, and 723.1 msec for Memory Search. The 

y-intercept values for the Negative response functions were 437.8 msec 

and 697.9 msec for Visual and Memory Search, respectively. 

As depicted in Figure 5, for Visual Search, the Negative response 

function had a slope greater than twice the slope of the Positive re-

sponse function, whereas for Memory Search the slopes of the Positive 

and Negative response functions were more similar. The slopes of the 

Visual Search RT functions were 45.6 msec for P~sitiye responses, and 

99.4 msec for Negative responses. For Memory Search, the slope of the 

Positive response function was 20.0 msec, and 32.9 msec for the Nega-

tive function. 

An analysis of variance was performed on the mean RTs according to 

the factorial of 2 (Search Task: Visual vs. Memory) x 2 (Response Type: 
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Table 3 

Mean Response Latencies and Standard Deviations 

For Each Trial Condition 

Visual Search 

Response Type Yes No 

Statistic x S.D x S.D 

Search Size 

3 721.3 68.6 763.3 79.2 

5 797.4 54.3 880.6 91.7 

7 903.5 102.7 1161.1 105.3 

Memory Search 

Response Type Yes No 

Statistic x S.D x S.D 

Search Size 

3 791. 7 100.7 796.4 59.1 

5 805.6 70.1 862.7 72.8 

7 871. 6 139.4 928.0 102.7 
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Yes vs. No) x 3 (Search Set Size: 3, 5, or 7). Significant main effects 

were found for response type F (1, 11) = 24.32 and search set size 

.!. (2, 22) = 106.27, .E. < .001. Mean RTs were faster for Positive re-

sponses and increased as a function of search set size. All interactions 

were significant at .E. < .001, except for Search Task x Response Type 

which was significant at .E. < .01. 

An analysis of variance was performed on the Visual Search RT data 

alone according to the factorial of 2 (Response Type) x 3 (Search Size). 

Main effects of response type, .!. (1, 11) = 39.41, and search set size, 

.!. (2, 22) = 149.16, and the interaction effect, F (2, 22) = 50.04, were 

all significant, .E. < .001. For Visual Search, latencies increased at a 

faster rate for Negative than for Positive responses as a function of 

Search Size. The same analysis of variance on the Memory Search trials, 

revealed a significant effect of search set size only, F (2, 22) = 15.85, 

.E. < .001. Results of the above three analyses of variance are presented 

in Table 6 of Appendix B. 

Individual regression analyses were performed on the observed RTs 

for each subject in order to determine slope and intercept values, and 

allow for a visual inspection of each subject's data. These data are 

presented in Table 4, and show that for Visual Search the slope of the 

Negative response function was markedly steeper than for the Positive 

response function for all 12 subjects. A comparison of Positive and 

Negative slope values for Memory Search shows much variability among 

subjects. For example, one subject (No. 1) had a positive response 

slope value nearly twice that of the negative slope. Other subjects 

showed flat, or negative slopes {e.g., Nos. 3 and 4). 
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Table 4 

Slope and Intercept Values of RT 

Functions For Each Subject 

Visual Search Memory Search 

Slope Intercept Slope Intercept 

Subject Pos Neg Pos Neg Pos Neg Pos Neg 

1 34.28 76.61 620.20 548.36 69.54 36.91 594.34 685. 77 

2 32.54 130.95 634.66 264.63 51.67 72.95 721.60 607.60 

3 64.12 81.52 477.76 517 .87 .35 17 .84 786.89 711.06 

4 40.31 84.56 557.65 649.15 -4.42 32.75 764.66 705.08 

5 72.78 134.51 524.94 370.05 25.29 15.92 692.68 731.37 
I 

6 42.72 67.86 711.50 611. 78 -13.83 39.26 990.55 737.62 

7 42.40 100.96 488.41 324.64 12.19 22.07 618.52 732.29 

8 46.48 119.22 515.04 309.49 32.57 49.23 643.71 695.76 

9 82.59 124.90 482.80 360.83 16.01 23.45 687.31 678.85 

10 35.60 95.35 678.35 515.70 -12.14 17.17 934.48 831. 77 

11 21.28 73.38 600.19 396.66 21.58 25.23 575.43 582.06 

12 30.95 84.37 658.05 486.03 44.01 49.03 637.79 654.19 

Mean 45.50 97.85 579.13 446.27 20.24 33.48 720.66 696.12 
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An analysis of variance was performed according to the factorial 

of 2 (Search Task) x 2 (Response Type) using the individual subjects' 

slope values as the dependent variable. Main effects of search task, 

K (1, 11) = 32.52, and response type, F (1, 11) • 63.05, and the inter-

action, F (1, 11) = 24.35, were all significant, .e.'s < .001. 

' A one-way analysis of variance on the Visual Search slopes revealed 

a significant main effect of response type, F (1, 11) • 73.09. R. < .001. 

The same analysis of the Memory Search slopes failed to show a signif i-

cant effect of response type, F (1, 11) = 3.88, .10 > R. > .OS. The· 

results of these analyses are shown in Table 7 of Appendix B. 

Serial Position 

Reaction Time (RT) was graphed as a function of serial position of 

the target in the Search Set for Visual Search and Memory Search separ-

ately. Reference to Figure 6 show that Visual Search RTs were shortest 

for targets in the middle positions, and longest for targets at the 

final positions for Search Set Sizes 5 and 7. Although the effect of 

target position in the search set did not reach significance for Memory 

Search, the data depicted in Figure 6 suggest a cubic trend for Search 

Set Size 7. 

Serial position effects were assessed separately for each Search 

Size using an analysis of variance with the factors Search Task and 

Target Position. For Search Set Size 3, the factorial was 2 {Visual 

vs. Memory Search) x 3 (Target Position). A main effect of search task 

was found, with RT faster on Visual Search trials as compared with 

Memory Search trials, F (1, 11) = 10.89, R. < .01. Position of the 

target in the search set did.not have a significant effect on RT for 
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Search Set Size 3, F (2, 22) • 2.24, .25 > R_ > .10, nor was there a 

Search Task x Position interaction, F (2, 22) = 0.51. 

For Search Set Sizes 5 and 7, the effect of search task was not 

significant, with F (1, 11) • .03, and F (1, 11) • .33, respectively. - -
Target position was significant for each search set size with F (4, 44) • 

3.50, R. < .025, and F (6, 66) • 3.58, R. < .01 for Search Sizes 5 and 7, 

respectively. The Search Task x Target Position interaction was also 

significant for both Search Set Sizes 5 and 7, F (4, 44) • 5.98, 

R. < .001, and F (6, 66) a 3.03 ..2. < .025, respectively. 

One-way analyses of variance were performed separately on Visual 

and Memory Search trials for Search Sizes 5 and 7. For Search Size 5, 

serial position of the target had a significant effect on RT for Visual 

Search, !. (4, 44) = 6.61, ..2. < .001, but not for Memory Search, !. (4, 44) • 

1.51, .25 > R. > .10. The same effect was found for search set size 7, 

!. (6, 66) = 4.81, R. < .001 for Visual Search, and F (6, 66) • 2.17, 

.10 > ..2. > .05 for Memory Search. Serial position analyses of variance 

results are summarized in Table 8 of Appendix B. 



Discussion 

The group RT data showed prominent differences between Visual 

Search and Memory Search in the present task. For Visual Search, the 

slope of the Negative response function was twice that of the Positive 

function, which meets the prediction for a search which terminates when 

a match is found. For Memory Search, the slope values of the Positive 

and Negative response functions were not significantly different, sup-

porting an exhaustive comparison process. The results from both search 

tasks are mo·st consistent with the inforaation processing theories of 

Sternberg (e.g., 1966, 1967). In addition, the lack of a significant 

effect of Response Type for Memory Search corroborated Sternberg's 

(1966) early findings. 

Visual inspection of Figure 4 shows that Positive and Negative 

Memory Search RT functions are parallel between Search Sizes 5 and 7. 

The segment from Search Size 3 to Search Size 5 does not show parallel 

response functions due to one elevated point (Positive response, Search 

Size 3). This same effect is sometimes observed when a memory set size 

of one is used (e.g., Clifton & Birenbaum, 1970; Toga, 1975). 

The author conducted a study similar to the present one using 20 

college student subjects, and a 1.5 sec, rather than a 2.0 sec deadline 

(Weiss, Pilgrim, Hicks & Geller, 1978). With the increased speed pres-

sure of the shorter deadline, the elevation of the data point mentioned 

above did not occur, and the slopes of the best fitting lines for Memory 

Search were more similar to each other (i.e., 10.65 msec and 17.95 msec 

for the Positive and Negative functions, respectively). A main effect 

of response type was found for Memory Search under the short deadline, 
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but not under the 2.0 sec deadline of the present study. Response 

latencies were faster, and slopes were flatter when a 1.5 sec deadline 

was used as compared with a 2.0 sec deadline. The slopes of the posi-

tive and negative functions did not change for either Visual or Memory 

Search between the two deadline studies, confirming the conclusion that 

subjects performed a self-terminating Visual Search and an exhaustive 

Memory Search in this task. The Visual Search slopes for the shorter 

deadline study (Weiss et al., 1978) were 34.45 msec and 64.80 msec for 

positive and negative response functions, respectively, compared to 45.6 

msec and 99.4 msec of the present study. 

The interpretation of slope and intercept data are slightly differ-

ent for Visual Search and Memory Search because the encoding stage is 

reflected in the slopes of the RT functions for Visual Search, but in 

they-intercepts for Memory Search (cf, Katz & Wicklund, 1971). For 

the Memory Search trials, only the single target needed to be encoded, 

whereas the Visual Search task required encoding as many search items 

as needed to decide on a response. 

For Memory Search, the y-intercept value of the RT function repre-

sented the time needed to encode the target, decide on a response, and 

execute the response. The Visual Search intercept reflected the time 

for the response decision and execution stages only. Thus, the higher 

intercept values for Memory Search than Visual Search reflect the addi-

tional target-encoding stage for this task. 

With regard to the serial vs. parallel processing issue, a com-

pletely parallel process (i.e., where all items are processed simultan-

eously) was ruled out for both Visual and Memory Search due to the 
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positive relationship between RT and search set size in the group data. 

However, some degree of overlap cannot be ruled out with the presently 

available methods. In general, .the data suggested a serial comparison 

process for both Visual and Memory Search. 

Allowing subjects control over observation time may have diminished 

the proportion of errors, especially for Memory Search. The error data 

suggested that subjects did not feel a strong time pressure, but rather 

that they emphasized accuracy of responding. Identification errors were 

more conanon during Memory Search as opposed to Visual Search trials, and 

increased as a function of search set size, suggesting that subjects 

were more likely to forget items in the larger sets. The higher fre-

quency of Deadline errors for Visual Search was consistent with the 

slower search rate for Visual as compared with Memory Search. In 

general, Memory Search was faster, but less accurate than was Visual 

Search in this task. 

The search rates supported Sternberg's (1975) prediction that a 

self-terminating search would be slower than an exhaustive search. 

Indeed, the Memory Search rate was twice as fast as the Visual Search 

rate for positive responses, and three times as fast for negative re-

sponses. There are at least three possible explanations for the 

difference in search rates. First, there were more stimulus items to 

encode for Visual Search trials (i.e., 3, 5, or 7 items as opposed to 

one for Memory Search trials). However, this additional encoding re-

quirement might be considered the visual search counterpart of a 

possible additional retrieval requirement for memory search. In other 

words, if the memory items must be retrieved and placed in active memory 
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in order for comparisons with the target to occur, then there would be 

more items to retrieve for Memory Search trials. Assuming there were 

a retrieval stage (as suggested by Briggs & Blaha, 1969, and Sternberg, 

1975), the data would suggest that encoding was a slower process than 

was retrieval. 

A second explanation for the slower Visual Search than Memory 

Search rate could be toe extra time consumed by eye movements necessary 

to scan the Search Set due to its physical length. This problem could 

be alleviated by reducing the visual angle subtended by the stimuli 

such that the entire display could be viewed in a single fixation. 

A third explanation for the search rate discrepancy could reflect 

that Memory Search is a faster, and perhaps more efficient, process 

than is Visual Search. However, due to the width of the stimulus dis-

plays, and therefore the width of the visual angles, the present data 

cannot differentiate among the possible explanations for the faster 

Memory Search than Visual Search rates. 

A self-terminating strategy for Visual Search and an exhaustive 
" ' 

strategy for Memory Search were also supported by the results of the 

slope and serial position analyses. The slope' analysis for the Visual 

Search data showed a main effect of response type, indicating that the 

positive and negative response function slopes differed significantly 

from each other, whereas there was no significant difference between 

the slopes of the positive and negative response functions for Memory 

Search. The serial position of the target in the search set signifi-

cantly influenced RT for Visual Search (Search Set Sizes 5 and 7), but 

not for Memory Search. 
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Despite the lack of significant serial position effects for Memory 

Search, visual inspection of the data indicated that the position curves 

were not flat, as would be predicted by an exhaustive search model (refer 

to Figure 6). This could have been due to the greater variability in 

position effects among subjects for Memory Search as compared with 

Visual Search. The between subject variability in both the Memory 

Search position data, and the individual subjects' slope data, suggests 

that memory search processes may have been somewhat idiosyncratic in 

this task. It is possible that the interpolation of Visual Search 

trials in this task may have altered the typical memory search strate-

gies for some subjects. 

An important consideration with regard to the position data is the 

fact that the stimulus letters always appeared in alphabetical order 

within each Search Set. If subjects had become aware of this, they 

would have had a clue as to where to begin their search, especially for 

Visual Search trials, since letters occurring earlier in the alphabet 

always appeared to the left of letters occurring later in the alphabet. 

Furthermore, in the context of a direct access model of memory search 

(e.g., Baddeley & Ecob, 1970; Corballis, et al., 1972) where familiarity 

is believed to be a factor influencing RT, the serial position of the 

target would be confounded with familiarity in the present study. Of 

the letters used as stimuli, the earlier items tended to have a higher 

frequency of occurrence in the English language than the later items 

(e.g., B, C, D vs. W, X, Z). However, the data indicated that subjects 

scanned from the center outward on Visual Search trials, rather than 

from left to right. It is noteworthy that the physical characteristics 
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of the Visual Search Task (i.e., stimulus set length, visual angle) were 

conducive to a central focus on the visual display. 

The difference in Visual and Memory Search processes suggested by 

the data may have been due to real differences in processing strategies 

and/or to inherent differences in the demand characteristics of the two 

search tasks (i.e., location of search set). The latency, slope, and 

serial position data were all supportive of an exhaustive memory search 

process, despite the possibility that the interpolation of Visual Search 

trials could have affected natural memory search strategies. These find-

ings confirm the robustness of the typical memory search findings (i.e., 

parallel, linearly increasing response functions) and support Sternberg's 

serial, exhaustive model of memory search. 

For the Memory Search task, the form in which the search set is 

stored by the subject is not known (e.g., order of the stimuli), whereas 

for the Visual Search task, the search set is displayed in the same form 

for each subject. For this reason, it might be expected that memory 

search strategies would be more variable from subject to subject than 

visual search strategies. Indeed, the individual subjects' slope data 

suggested that some subjects may not have performed an exhaustive memory 

search (e.g., Subjects 1 and 6), although their data do not fit the 

predictions for a self-terminating search either (refer to Table 1). 

However, reference to Figure 4 indicates that the degree of variability 

in the group data was approximately the same for Memory Search and 

Visual Search. 

Whereas the data support the conclusion that the natural strategy 

for memory search is an exhaustive comparison process, the apparent 
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self-terminating nature of visual search remains inconclusive. The 

major procedural disadvantage in the present study was the wide visual 

angle of the stimulus displays, which biased visual search toward a 

self-terminating strategy. The present data were most consistent with 

the data obtained by Briggs and Blaha (1969) on single target trials. 

Briggs and Blaha did not specify the visual angle nor the display 

viewing distance. The largest display size reported was 8 in x 8 in. 

Unless the viewing distance was very great, the visual angle may be 

assumed to have been rather large. 

Parallel positive and negative response functions were obtained 

in Visual Search tasks by Atkinson et al., 1969; Guilford and Juola, 

1973, and Townsend and Roos, 1973. Similarly, the single target visual 

search data from Nickerson's (1966) study show parallel response func-

tions, and therefore an exhaustive visual search comparison process. 

The visual angles subtended by stimulus displays were much smaller in 

these studies than were the visual angles of the present study, and 

possibly of the Briggs and Blaha study. The largest display sizes sub-

tended visual angles of 2.2 degrees, slightly less than 1 degree, and 

5.5. degrees for the Atkinson et al., Gilford and Juola, and Townsend 

and Roos studies, respectively. Although Nickerson did not specify 

any visual angles, they were apparently very small, since the letter 

stimuli were "constructed from the elements of a 5 x 7 dot matrix, 

5/16 in. in height" and the viewing distance was approximately 3 ft 

(p. (762). 

Of the studies which demonstrated parallel response functions for 

visual search, the largest visual angle used was in the Townsend and 

Roos study. Townsend and Roos concluded that visual search involved a 
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self-terminating search process on the basis of significant serial 

position effects in their data. As discussed earlier, the task in-

structions may have been responsible for the position effects, but 

it should also be considered that the size of the visual angle may 

have contributed to this finding. 

It becomes apparent that the width of the visual angle subtended 

by the stimulus display is an important factor in the finding of parallel 

or interacting response functions in visual search data. Similarly, the 

width of the stimulus display is related to serial position effects, in 

that such effects are more likely to occur when several eye fixations 

are required to view the entire display. For further research of this 

kind, the visual angle should be reduced such that the entire display 

could be viewed in a single fixation. In addition, it would be pre-

ferable to use stimuli which are not inherently ordinal, or at least 

which do not appear in their typical order, and to keep the stimulus 

display widths constant. 

A follow-up study is planned using the same paradigm, but incorpor-

ating the above modifications. Stimuli will be numerals in random order. 

Search.Set Sizes will be 3, 4, and 5, and items will be spaced such that 

the display width will be the same for all search set sizes. A 1.0 sec 

response deadline will be imposed. 

If the visual search finding in the present study were an artifact 

of task demand characteristics (i.e., large visual.angle and display 

width), then it might be expected on the basis of previous research 

that in the proposed study visual search will be shown to iilvolve an 

exhaustive comparison process. If, on the other hand, the visual search 
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data are similar to those from the present study, then it would be 

suggested that visual search is indeed slower and more accurate than 

memory search, due to the different search strategies (i.e., exhaustive 

vs. self-terminating). 

The paradigm introduced by this study will be applied to attempt a 

differentiation of the information processing of learning disabled (LD) 

from non-LD children. The LD child is intellectually normal or gifted, 
~ 

but has "erratic functioning i~ his mental or physical processes, which 

intrudes upon the normal learning pathways, causing a slower processing 

in some specific perceptual-motor or language task(s)" (Bush & Waugh, 

1976, p. 5). In other words, a learning disability may be conceived of 

as an information processing-deficit. Early (1976) has suggested that 

the information processing model could provide a theoretical base for 

understanding the specific deficits in LD children. 

The inability to correctly process sensory information has been 

commonly attributed to a perceptual disturbance, or perceptual deficit 

(e.g., Cruickshank, 1972). Other investigators (e.g., Vellutino, Steger 

& Kanda!, 1972) have suggested that the deficit is not in perception, 

but in memory processes or some other information processing stage. An 

advantage of the present paradigm is that the encoding and memory depen-

dent aspects of the task can be readily distinguished in the data so 

that the issue of a perceptual vs. a memory disturbance can be examined. 

Observation time may prove to be an interesting dependent variable 

in the study of learning disabilities. An encoding deficit was found in 

LD subjects by Geller (Note 1) and Morrison, Giordani, and Nagy (1977). 

If encoding is slow rather than impaired in LD children, then observation 
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time may be expected to be longer for LD subjects as compared with non-

LD subjects, and may also compensate the RT data. Similar memory search 

rates would be expected for LD and non-LD children (cf, Geller, Note 1), 

whereas visual search rates would be expected to be slower for LD than 

non-LD children due to the greater encoding demand. Visual search inter-

cepts would not be expected to differ significantly for LD and non-LD 

children, but the memory search intercepts would be expected to be 
I 

higher for the LD, as compared with the non-LD subjects if an encoding 

deficit does indeed exist for the LD children. 

The long range goal of information processing research with LD 

populations is to devise RT tasks which can be used for early screening 

and diagnosis of learning disabilities. The present study contributed 

to this long range plan by testing and refining a paradigm which allows 

a comparison of visual search and memory search processes. Through 

stage analyses of these and other RT tasks, it is hoped that specific 

information processing deficits can eventually be diagnosed. 



Reference Note . 

Geller, C. A. Decomposing the Mental Processes of Learning Disabled 
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INSTRUCTIONS 

This experiment is concerned with mental processes involved in high 
speed scanning. In particular we are interested in how quickly college 
students can familiarize themselves with items in a list, and how quickly 
they can recognize whether or not items in a second (recognition) list 
were contained in the first (memory) list. 

Specifically the procedure will be as follows: 

1. A list of letters will appear on the screen in front of you. 
You are to look at the memory list only as long as you need to in order 
to perform the recognition task described below. The display will dis-
appear when you pull both triggers at the same time. Do not spend any 
more time than is necessary with the memory list. 

2. A warning buzzer will then signal the presentation of the 
recognition list. If any of the letters on the recognition list were 
contained in the memory list, pull the [left] trigger. If none of the 
letters on the recognition list were in the memory list, pull the [right] 
trigger. It is very important that you are as fast and accurate as 
possible when making all responses. 

3. The next memory list will then be presented, etc. 

Please be careful not to pull a trigger between the time the warning 
buzzer sounds and the recognition list appears. This constitutes an anti-
cipation error. If this happens, the experimenter will verbally present 
the memory list to you. Then listen for the buzzer and prepare to make 
a recognition response (one trigger). 
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Table 5 

Analyses of Variance Results: 

Error Analyses 

Identification Errors 

Analysis: 2(Search Task: Visual/Memory) x 2(Response Type: 
Yes/No) x 3(Search Size: 3/5/7) 

Source 

Task 
Response Type . 
Task x Respon~e 
Search Size 
Task x Search Size 
Response x Search Size 

df 

Task x Respons~ x Search Size 

1,11 
1,11 
1,11 
2,22 
2,22 
2,22 
2,22 

Visual Search 

Analysis: 2(Response Type) x 3(Search Size) 

Response Type 
Search Size 
Response x Search Size 

1,11 
2,22 
2,22 

Memory Search 

Analysis: 2(Response Type) x 3(Search Size) 

Response Type 
Search Size 
Response x Search Size 

1,11 
2,22 
2,22 

Deadline Errors 

F ratio 

36.51**** 
.44 NS +++ 
.09 NS +++ 

12.52**** 
10.13**** 

.90 NS +++. 

.28 NS +++ 

.55 NS +++ 

.03 NS +++ 
2.60 NS + 

.15 NS +++ 
14.09**** 

.17 NS +++ 

Analysis: 2(Search Task) x 2(Response Type) x 3(Search Size) 

Task 
Response Type 
Task x Response 
Search Size 
Task x Search Size 
Response x Search Size 
Task x Response x Search Size 

1,11 
1,11 
1,11 
2,22 
2,22 
2,22 
2,22 

****.2. < .001; ***.2. < .01; +:2 < .10; ++:E. < .25; ~ > .25 

.07 NS +++ 

.38 NS +++ 
2.38 NS ++ 
6.08*** 

.48 NS +++ 
7.69*** 
1.93 NS ++ 
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Table 6 

Analyses of Variance Results: Reaction Time 

'Analysis: 2(Search Task: Visual/Memory) x 2(Response Type: 
Yes/No) x 3(Search Size: 3/5/7) 

Source df F ratio 

Search Task 1,11 1.36 NS +++ 
Response Type 1,11 24.32**** 
Task x Response 1,11 16.91*** 
Search Size 2,22 106.27**** 
Task x Search Size 2,22 37.73**** 
Response x Search Size 2,22 45.57**** 
Task x Response x Search Size 2,22 14.44**** 

Visual Search 

Analysis: 2(Response Type: Yes/No) x 3(Search Size: 3/5/7) 

Response Type 
Search Size 
Response x Search Size 

1,11 
2,22 
2,22 

Memory Search 

39.41**** 
149.16**** 

50.04**** 

Analysis: 2(Response Type: Yes/No) x 3(Search Size: 3/5/7) 

Response Type 
Search Size 
Response x Search Size 

***..e. < .01 
****..e. < .001 

-+:P. < .10 
+++..e. > .25 

1,11 
2,22 
2,22 

3.97 NS+ 
15.85**** 
3.31 NS + 
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Table 7 

Analyses of Variance Results: Slope Analyses 

Analysis: 2(Search Task: Visual/Memory) x 2(Response Type.: Yes/No) 

Source df F ratio 

Search Task 

Response Type 

Task x Response 

1,11 

1,11 

1,11 

Visual Search 

Analysis: 2(Response Type: Yes/No) 

32.52**** 

63.05**** 

24.35**** 

Response Type 1,11 73.09**** 

Memory Search 

Analysis: 2(Response Type: Yes/No) 

Response Type 1,11 3.88 + 

****~ < .001 

-+:E. < .10 
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Table 8 

Analyses of Variance Results: Serial Position 

Analysis: 2(Search Task: Visual/Memory) x 3, 5, or 7(Target Position) 

Search Size 3 

Source 
Search Task 
Position 
Task x Position 

Search Task 
Position 
Task x Position 

Search Task 
Position 
Task x Position 

Position 

Position 

Position 

Position 

df 
1,11 
2,22 
2,22 

Search Size 5 

1,11 
4,44 
4,44 

Search Size 7 

1,11 
6,66 
6,66 

One-way Analysis: Search Size 5(Position) 

Visual Search 

4,44 

Memory Search 

4,44 

One-way Analysis: Search Size 7(Position) 

Visual Search 

6,66 

Memory Search 

6,66 

F ratio 
12.12*** 
1.00 NS +++ 
0.93 NS +++ 

0.03 NS +++ 
3.50** 
5.98**** 

0.33 NS +++ 
3.58*** 
3.03** 

6.61**** 

1.51 NS ++ 

4.81**** 

2.17 NS + 

**.E. < .025; ***.E. < .01; ****.E. < .001; -f:E. < .10; +1:£ < .25; ++-f:E. > .25 
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A C<MPARISON OF VISUAL AND MEMORY 

SEARCH PROCESSES WITHIN A SINGLE TASK 

by 

Regina Ann Weiss 

(ABSTRACT) 

The present information processing research provided a 

comparison of visual search and memory search processes with respect 

to search rates and search strategies. An innovative paradigm was 

evaluated which varied search type (i.e., visual or memory) randomly 

between trials of a single choice reaction time (RT) task. The 

following sequence of events for each of the 280 trials occurred. 

A ''memory" list of letters appeared, which subjects (N = 12) turned 

off by pulling s;l.Jnultaneously a left and right-hand RT trigger. 

AJ;ter 3 sec, a warning buzzer sounded followed by a variable interval 

ranging from ,S·to 1 sec and the "recognition" list. The subject 

pulled the left or right-hadn trigger as quickly as possible to 

indicate whether the memory and recognition lists included the same 

letter~ A single target letter appeared as the memory list on the 

140 vtsQal seaJ;"ch trials and as the recognition list for the 140 
~ . 

memory search trials. The search set (present~d either as a memory 

list or recognition list) contained three, five, or seven letters. 

Memory Search was faster and less accurate than was Visual 

Search in the present task, The RT slope and serial position data 

indicated that Visual Search involved a serial, self-terminating 

comparison process, whereas the Memory Search data confirmed 

Sternberg's serial, exhaustive model. It was noted that physical 



characteristics of the task could have biased Visual Search toward a 

self-terminating strategy. Suggestions for future research in this 

area were discussed, as well as the author's plans to apply the 

paradigm to the study of information processing deficits in learning 

disabled children. 
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