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Sequential search processes in long-term memory
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In an experiment employing the symbol-element recognition task (Mohs, Wescourt. & Atkinson, 1975).
subjects first learned six lists consisting of four words (elements) each. Each list was associated with a
unique consonant (symbol). Subsequently, on each of a series of test trials, subjects were presented with
one, two, or four symbol-element pairs. A positive response was required if all test words were correctly
paired with their associated consonants and a negative response if anyone test word was incorrectly
paired with a consonant. Of primary concern was the way reaction time (RT) varied with number of pairs
presented. the type of response required, and, on negative trials. the position of the mismatched pair in
the test display. RT increased with the number of pairs presented on a trial and the increase was greater
for positive than for negative trials. For negative pair trials. RT increased with the distance of the
mismatched pair from the top of the test display. On negative trials in which the top pair in the test
display was the mismatched pair, RT increased with the total number of pairs presented on the trial. A
serial. probabilistic order of processing model is proposed to account for these results, and applications of
the model to other paradigms are discussed.

Reaction time (RT) paradigms have frequently been
used to investigate the memory processes underlying
word recognition. In studies of recognition memory for
words stored in long-term memory. subjects generally
learn a single list of words and later are asked whether
each of a series of test words was or was not a member
of the memorized list. In order to make inferences about
the memory processes underlying performance in this
type of task, investigators have manipulated variables
such as list structure and composition and examined
the effect of these variables on RT and error rate. At
present there is still disagreement as to whether strength
models (e.g., Kintsch, 1970; Murdock, 1968; Postman,
Jenkins, & Postman, 1948; Wickelgren, 1975), memory
search models (e.g., Anderson & Bower, 1974; Shiffrin
& Atkinson, 1969; Tulving & Thomson, 1971), or a
model employing a combination of strength and search
processes (Atkinson & Iuola, 1973, 1974) can best
account for performance in this task.

Recently, a modified word recognition paradigm,
called the symbol-element recognition paradigm, was
employed by Mohs, Wescourt, and Atkinson (1975) to
investigate the possible memory search processes in
volved in word recognition. In this paradigm subjects
learn a number of distinct lists of words (called ele
ments) and each list is associated with a unique con
sonant (called a symbol). On subsequent test trials sub
jects are given consonant-word (symbol-element) pairs
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and are asked whether the test word was on the list
labeled by the test consonant. Subjects are to respond
"Yes" if the word is a member of the list associated with
the consonant and "No" if the word is a member of one
of the other memorized lists. Since all test words are
taken from one of the memorized lists, the average
frequency of presentation is the same for test words
on both Yes and No trials. Thus, this paradigm would
seem to minimize the pOSSibility of responses based on
differential memory strength values (which, presumably,
are a function of frequency of word presentation) for
positive and negative test items, and thereby maximize
the probability of responses based on a search of a
stored representation of the memorized list. The results
of two experiments were reasonably well accounted for
by a simultaneous-entry search model. This model
assumes that when a test display is presented, search
processes are initiated simultaneously from two loca
tions in memory. One search begins at a location where
a representation of the test symbol is stored; this process
determines whether the test element is associated with
the test symbol. A second search process begins at a
location in memory where a representation of the test
element is stored; this process determines whether
the test symbol is associated in memory with the test
element. Anderson and Bower (1973, Chapter 12)
have applied a similar model to RT data from a number
of recognition memory experiments.

In the present experiment the symbol-element
paradigm was employed to investigate the memory
search processes involved in the verification of one or
more associative relationships. Subjects memorized six
word lists prior to a series of test trials. Each of the word
lists consisted of four words (elements) and was associ
ated with a unique consonant (symbol). On a test trial,
subjects were presented with one, two, or four
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consonant-word pairs. For each pair, the subject was to
determine if the word belonged with the consonant
that it was paired with on that trial. If each word was
correctly paired with its associated consonant (forming
a "matched" pair), the subject was to respond "Yes."
Otherwise, the subject was to respond "No." On No
trials only one of the consonant-word pairs presenied
was "mismatched," that is, only one pair consisted of
a consonant paired with a word from a different list.

In many respects, the single symbol-element task
(Mohs et al., 1975) is similar to the sentence verification
task used by Anderson and Bower (1973) and by
Anderson (1974). During the study phase of the sen
ience verification task, subjects memorize a list of
sentences constructed so that the subject or predicate
of a given sentence may be repeated in other sentences.
During a subsequent test phase, subjects are presented
with a series of test sentences. All test sentences are
formed using subjects and predicates that appear some
where in the original memory lists, but not necessarily
in the same sentence. Subjects are asked tp say whether
or not each test sentence appeared in the memorized
list of sentences. During the test phase of such an ex
periment the subject is asked to judge the permissibility
of certain subject-predicate relationships. Similarly,
the test phase of the symbol-element experiment con
sists of verifying the permissibility of certain symbol
element relationships. The memory search models
developed to account for performance in these two
tasks are similar in many ways, although the interpre
tation of results from sentence verification experiments
is heavily dependent upon assumptions made about
the representation of sentences in memory. A sentence
memory task analogous to the multiple symbol-element
task studied here would require subjects to judge wheth
er several sentences (that do not form a larger semantic
unit such as a paragraph) were contained on a mem
orized list.

The primary purpose of the present experiment was
to evaluate the interpair processing sequence when
multiple items are presented for verification. Since an
explicit model has been formulated for the processing of
single symbol-element pairs (Mohs et al., 1975), the
symbol-element pair was chosen as the unit for verifi
cation. A question of particular interest was whether
subjects are able to verify list membership for more than
one pair simultaneously or whether multiple pairs are
processed in a strictly serial manner. The experiment
investigated the interpair sequence by varying the
number of pairs presented on a trial and by varying, on
No trials, the position of the mismatched pair in the
test display.

METHOD

Subjects
Sixteen female Stanford University students served as sub

jects. Each subject was paid $8 for participating in four test
sessions.

Apparatus.
The experiment was run using a programmable CRT display

(lmlac Corporation PDS-l) interacting with a PDP-lO time·
sharing computer system. The test display appeared on the
screen in green capital letters spaced at 2.8 characters!cm and
was viewed from approximately 50 cm. Subjects made either a
Yes or a No response on each trial by striking one of two speci
fied keys on a typewriter-like keyboard located in front of the
CRT screen.

Materials
Two complete sets of materials were used. Half of the sub

jects learned, and were tested on, each of these sets of materials.
A set of materials consisted of six consonants and 24 words.
The words, all six letters and two syllables in length, were se·
lected so that acoustic, visual, and semantic confusions among
the words were minimized. The words were drawn from the
Thorndike-Lorge word list and have frequency counts of more
than 20 per million. Consonants were selected so that visual
confusions among them were minimized. The 24 words from
each set of materials were divided into six lists of four words
each. Each list of four words was uniquely associated with one
of the six consonants from the set of materials.

On a test trial, the subject was presented with one, two, or
four consonant-word pairs. In no case did a word or consonant
appear twice on the same trial. The subject was instructed to
respond "Yes" if all pairs presented were such that the test word
was a member of the list designated by the test consonant.
Such a consonant-word pair is called "matched." The subject
was to respond "No" if anyone of the pairs presented was one
in which the word was not a member of the list designated by
the consonant. This type of consonant-word pair is called "mis
matched." On trials with multiple consonant-word pairs, no
more than one of the pairs presented was mismatched. Also, on
trials in which a mismatched pair occurred, the word in the
mismated pair was not taken from any of the lists designated by
consonants presented on that trial. Trial types were defined in
terms of the correct response (Yes or No), the total number of
consonant-word pairs (one, two, or four), and, on No trials,
the position of the mismatched pair in the test display.

For each set of materials, eight blocks of 24 trials were con
structed. Within each block, Yes and No trials appeared equally
often, and trials consisting of one, two, or four pairs appeared
equally often. For No trials of a given length, mismatched pairs
appeared equally often within the blocks. Each matched
consonant-word pair appeared approximately twice in each
block, and each possible mismatched pair appeared approxi
mately once in all eight blocks. Each day a subject was given all
eight trial blocks randomly ordered, with trials randomly
ordered within the blocks.

Procedure
At least 18 h before the fust test session, each subject was

given a set of six index cards and a page of instructions. One
list appeared on each of the cards. The words appeared in a
column below the consonant used to designate the list. The
subject was instructed to memorize the lists so that when given
one of the six consonants she could respond with the words on
the designated list in correct serial order. The subject was in
structed to shuffle the cards while learning the lists so as not to
learn the lists in any particular order.

Subjects were tested individually. At the start of each test
session, the subject was tested for knowledge of the lists. All
subjects were able to recall each of the lists in correct serial order
with no errors.

After completing the recall test, the subject was seated in
front of the CRT screen and given instructions about the task.
The subject was told that there would be a series of test trials
and the following sequence of events would occur on each trial:
(a) The word "READY" would appear centered on the screen.
(b) The subject would then press the, spacebar on the keyboard
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to start the test sequence. (c) After a delay of 1 sec, the test
display, consisting of one, two, or four pairs, would appear.
(d) The test display would remain on the screen until the subject
made aYes or No response or until the time-out limit of 6 sec
was exceeded. (e) A feedback statement indicating correct
response or incorrect response (or time-out error if the time limit
was exceeded) would appear centered on the screen and remain
there for 2.5 sec. The subject was instructed to respond "Yes"
by pressing the "M" key if all consonant-word pairs on the trial
were matched and respond "No" by pressing the "e" key if
anyone of the consonant-word pairs was mismatched. Subjects
were informed that, at most, one of the consonant-word pairs
would be mismatched on multiple consonant-word pair trials.
For all pairs the test consonant was displayed two spaces to the
left of the test word. On multiple pair trials, the pairs were
listed vertically, with a vertical distance of .38 em between the
test pairs. For each number of consonant-word pairs, the con
figuration was adjusted vertically so that the display was cen
tered on the screen. The instructions emphasized that subjects
were to respond as quickly as possible while trying to avoid
errors.

At all test sessions 10 practice trials were given, followed
immediately by the test trials. Subjects received approximately
5 trials/min. The four test sessions were scheduled on consecu
tive days for each subject.

RESULTS

A summary of the data is presented in Figures 1 and
2. Although there were large practice effects from Day 1
to Days 3 and 4, these effects were only minimal after
Day 3. Accordingly, the data from Days 3 and 4 were
combined and the data from Day 1 and from Days
3 and 4 combined are shown. Reaction times from
trials on which an incorrect response was made are not
included. The data from two subjects were eliminated
due to abnormally large error rates (over 25%), and the
mean RTs in Figures 1 and 2 are the mean of the subject
mean RTs for the remaining 14 subjects.

In Figure I, mean RTs for Day I and Days 3 and 4

combined are plotted against the number of pairs
presented on the trial. The solid line represents the
RTs for trials on which Yes was the correct response;
the dashed line represents the RTs for trials on which No
was the correct response. Error rates are affixed to the
RT points. In Figure 2, the results for No trials are
plotted as a function of the position of the mismatched
pair in the test display. On multiple pair trials, the
consonant-word pairs were listed vertically in the test
display, and position in the test display refers to the
vertical distance from the top of the test display. The
point labeled IN represents the mean RT for trials on
which No was the correct response and the trial con
sisted of one consonant-word pair. The line labeled 2N
represents the RTs for trials on which No was the
correct response and the trial consisted of two pairs.
Similarly, the line labeled 4N represents No trials con
sisting of four pairs. As in Figure I, error rates are
affixed to the RT points.

Mean RTs for trials on which an incorrect response
was made are shown in Figure 3 for Day I and for Days
3 and 4 combined. Mean RTs are plotted against the
total number of pairs presented on the trial. The solid
line corresponds to Yes trials on which a No response
was given; the dashed line corresponds to No trials on
w:Jich a Yes response was given. The number of observa
tions for each point are affixed to the RT points. Note
that error rates were greater for No trials, and incorrect
RTs on these trials were comparable to correct RTs on
Yes trials.

For RTs from trials on which a correct response was
made, an analysis of variance was computed using three
within-subjects factors: (a) Test Days (Day 1,2,3, or 4),
(b) Response (Yes vs. No), and (c) Number of Pairs
presented on the trial (one, two, or four). Subjects

Figure 1. Mean RTs for Day 1 and Days
3 and 4 combined as a function of the
number of pairs presented. Error rates
are affIXed to RT points.

02

09
~

/
/

/
/

/
/

/

Oay.3 .. 4

A
o~

-- Yes Tnal.
--- No Troal.

07

~
/

/
/

/
/

/
06 //

Ooy I

08

2000

1500

c
o
£ 2500

i

04

4

1000 '-----'-__-.J..... .l.---!_~__...L. L__..J

4 I
Number of Po". on fhe Tnol



404 KRUMHANSL, MOHS, AND ATKINSON

Figure 2. Mean RTs for Day 1 and Days
3 and 4 combined as a function of the
position of the mismatched pair. Error rates
are affixed to RT points.
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were divided in the analysis according to the set of
materials they had learned, and subject means were
used as scores. The. effect of Set of Materials was not
significant in its main effect or any of its interactions,
and subsequent analyses did not include this between
subjects factor. The analysis indicated a significant
practice effect over Days [F(3,36) = 49.53, P < .001]
and a significant Response (Yes vs. No) effect [F(l,I 2) =
16.25, P < .01]. The Number of Pairs on the trial
also yielded a Significant effect [F(2,24) = 498.38,
P < .001] , of which 99.9% was accounted for by a linear
contrast. Finally, two interaction effects were signifi
cant; Days by Number of Pairs [F(6,72) = 6.66,

p < .001] and Response by Number of Pairs [F(2,24) =
177.99, p<.OOI]. The first of these interactions is
seen in Figure 1 as the decreased slopes for both Yes and
No responses for the later test days compared with the
first test day. The second of these interactions is seen
as the greater slopes for Yes responses than for No
responses. All other interaction effects were not sig
nificant.

As Figure 2 shows, the pattern of results on No trials
was similar for Day 1 and for Days 3 and 4 combined.
For simplicity we will present statistical tests only for
the data from Days 3 and 4, where the effects are
smaller; these analyses will serve to demonstrate the
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Figure 3. Mean RTs for Day I and Days
3 and 4 combined for trials on which
an incorrect response was made. Number of
observations are affixed to RT points.
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robustness of the differences shown in Figure 2. A
one-way analysis was computed using subject means for
trials consisting of four consonant-word pairs, but vary
ing in the position of the mismatched pair in the display.
The Position of the Mismatched Pair was found to have
a significant effect [F(3,39) = 28.49, p < .001], of
which 98% was accounted for by a linear contrast.
Deviations from the linear trend were not significant.
This effect is seen in the right-hand panel of Figure 2
as the linear increase in RT as the mismatched pair was
moved from the top of the test display (position 1)
to the bottom (position 4) on 4N trials. A similar
increase is seen on 2N trials. A second one-way analysis
of variance was computed on the mean RTs from trials
on which the pair in the rust position was mismatched;
the Number of Pairs was a within-subjects factor
with three levels (one, two, or four). The Number of
Pairs was found to have a significant effect
[F(2,26) =11.62, P < .001]' even though the first
pair was the mismatched pair for all cases included in
the analysis. This effect is seen in Figure 2 as the differ
ence in RTs for IN, 2N, and 4N trials when the position
of the mismatched pair is fixed at the first position.

Since subjects in this experiment learned the words
on each list in a fixed order, we can look at RT as a
function of the serial position (list position) from which
test words were drawn. On trials consisting of one pair,
the test word had Serial Position 1, 2, 3, or 4 on its
memorized list. On multiple pair trials, words were
drawn from several combinations of serial position;
this prevented subjects from developing special strategies
for checking only certain list positions. The serial posi
tion data, however, are based on only those trials in
which all words were taken from the same serial position
on their respective memorized lists. On trials consisting

of two pairs, the two words were both drawn from Serial
Position 1, 2, 3, or 4 on their respective memorized lists.
Similarly, on trials consisting of four pairs, the words
all had Serial Position 1, 2, 3, or 4. One-half of the 2N
and 4N trials were of this type. The serial position data
for all 4 days combined is shown in Figure 4. 1Y, 2Y,
and 4Y refer to Yes trials of Lengths 1, 2, and 4, re
spectively; IN, 2N, and 4N refer to No trials of Lengths
1, 2, and 4, respectively. Error rates are affixed to the
RT points.

An analysis of variance was computed using the sub
ject mean RTs for all 4 days combined. The Serial Posi
tion effect was found to be significant [F(3,39) = 9.06,
p < .001],94% of which was accounted for by a linear
contrast. As before, Response (Yes vs. No), Number of
Pairs (one, two, or four), and Response by Number of
Pairs were significant. No other interactions in the
analysis proved to be significant.

DISCUSSION

Performance on the multiple symbol-element recog
nition task can be summarized as follows: (a) RT in
creased linearly with the total number of pairs pre
sented on a trial. (b) The increase in RT with number
of pairs was greater for Yes trials than for No trials;
the ratio of Yes to No slopes was about 1.65. (c) On
multiple pair No trials, RT was a linear function of the
position of the mismatched pair in the test display;
the slope of this function was less than the slope of the
function relating Yes RTs to the total number of pairs
in the trial. (d) For No trials in which the first pair was
mismatched, RT increased with the total number of
pairs in the trial. (e) Error rates were greater for No
trials, and incorrect RTs on these trials were comparable
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to correct RTs on Yes trials. (f) RT increased with the
serial position of the test words in their memorized
lists.

A Sequential Model
These results suggest certain characteristics of a

model for the processing of multiple test items. For the
sake of clarity, we will present the model in the context
of the results from the present experiment. However,
the model is potentially applicable to the processing of
multiple test items in other paradigms such as word
recognition (Atkinson & Juola, 1973) and sentence
verification (Anderson, 1974). Later we will discuss
some issues in applying the model to other paradigms.

The difference between Yes and No slopes suggests
that subjects generally terminated processing as soon as
a mismatched pair was found (Sternberg, 1969). The
increase in RT on No multiple pair trials as the mis
matched pair moved from the top to the bottom of the
test display indicates that processing generally began
at the top of the display and proceeded downward.
Two results, however, argue against processing in a
strictly top-to-bottom order. First, for multiple pair
trials, the slope of the function relating No RT to the
position of the mismateched pair was less than the slope
of the function relating Yes RT to the total number of
pairs presented. Second, on No trials in which the first
pair was the mismatched pair, RT increased with the
total number of pairs presented. If processing had been
in a strictly top-to-bottom order, the functions relating
No RT to position of the mismatched pair for the differ
ent total number of pairs presented would be over
lapping lines with slopes equal to the slope of the
function relating Yes RT to the total number of pairs
presented. A similar argument against a strict processing
order is made by Sternberg (I 967).

Various models were investigated for the interpair
processing sequence. The most successful model was one
that assumes serial processing on pairs, with trial-to-trial
variations in the order of pair processing for multiple
pair trials. The model also assumes that processing
terminates as soon as a mismatched pair is found. Here
we should note that Townsend (1971, 1974) has shown
that it is difficult to distinguish uniquely between
parallel and serial processes on the basis of RT data;
therefore, it is possible that a parallel processing model
formally equivalent to the serial processing model
proposed here could be formulated. The present model
is appealing for several reasons. Most important is that
it accounts for many aspects of the data obtained in
the present experiment. In addition, the model is rel
atively simple conceptually and is in good. agreement
with subjects' introspections about their performance
on this task.

A reasonably good fit to the data was achieved using
one order of processing parameter tr. On trials consisting
of two pairs, tr is the probability that the first pair is
processed first, (I - tr) the probability that the second

pair is processed first. On trials consisting of four pairs,
tr is the probability that the first two pairs are processed
first, (I - tr) the probability that the second two pairs
are processed first. Within the two pairs, tr is the prob
ability that the first pair is processed first, (I - tr) the
probability that the second pair is processed first. If
tr < 1, the model is consistent with the result that RT
on No trials in which the first pair was mismatched in
creased with the total number of pairs in the trial. If,
in addition, tr > .5, the model predicts a positive slope
for RT plotted against the position of the mismatched
pair on No trials, the slope being less than the slope for
RT plotted against the total number of pairs on Yes
trials. Again, this is consistent with the data.

The other parameters of the model are r, r, p, Q,

and ~. r is the sum of the times to encode a test pair
and determine that the pair is matched. r is the sum of
the times to encode a test pair and determine that the
pair is mismatched. p is the sum of the times to organize
and execute a response. Q is the probability of making
an error in the processing of a matched pair (deciding
the pair is mismatched). ~ is the probability of making
an error in the processing of a mismatched pair (de
ciding the pair is matched). A more detailed description
of the model is given in the Appendix.

Ten mean RTs and 10 error rates from Days 3 and 4
combined were used to estimate parameters. The esti
mated values of the parameters and the. predicted
and observed values of correct RTs, incorrect RTs, and
error rates for all trial types are given in Table 1. The
notation used in Table 1 for trial type is the same as
that used in Figure 4. The number following the trial
type on No trials with more than one consonant-word
pair indicates the position of the mismatched pair in
the test display. The model is consistent with the linear
increase found in RT as the number of pairs increased,
the increase being greater for Yes than No trials. The
model is also consistent with the pattern of results on
multiple pair No trials as the position of the mismatched
pair in the test display varied. The model predicts that
incorrect RTs should be comparable to RTs for correct
trials of the same response and should show no effect
of the position of the mismatched pair in the test dis
play on No trials. Predicted incorrect RTs and error
rates are generally in accord with the experimental
results. The fit of the model to the experimental results
of Days 3 and 4 combined is shown in Figure 5. The left
hand panel shows predicted and observed RTs for Yes
and No trials as a function of the total number of pairs
presented on the trial; the right-hand panel shows pre
dicted and observed RTs for No trials as a function of
the position of the mismatched pair in the test display.
The model with adjusted parameter estimates also
achieves a good fit to the experimental results of Day 1.

The model just presented characterizes the interpair
processing sequence. The experiments reported by Mohs
et al. (I 975) were concerned with the processing done
on a single symbol-element pair. RT data were used to
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Table 1
Predictions of the Model and Experimental Results

Shown are Predicted and Observed Correct RTs, Incorrect RTs, and Error Rates for Days 3 and 4

Correct RTs Incorrect RTs Error Rates

Number Number
Trial Type Predicted Observed Observed Predicted Observed Observed Predicted Observed

lY 1147 1214 860 1455 1278 36 .010 .040
2Y 1916 1943 876 1840 2237 20 .020 .022
4Y 3454 3361 875 2609 3393 21 .039 .023
IN 1455 1353 865 1147 1527 31 .080 .035
2Nl 1601 1674 403 1916 2200 45 .079 .100
2N2 2078 2058 411 1916 1967 37 .079 .083
4Nl 1893 1975 206 3454 3671 18 .078 .080
4N2 2370 2503 207 3454 3614 17 .078 .07-6
4N3 2847 3009 200 3454 3627 24 .078 .107
4N4 3324 3280 200 3454 3588 24 .078 .107

Note- The predicted values are based on the [allowing parameter estimates: 'Y =: 769, 'f =: 1077, p =: 378, 11 =: .81, a=: .01, (3 =: .08.

investigate the structure of the memory representation
for word lists and the processes by which list member·
ship was evaluated. The results of those experiments
indicated that word lists were represented in memory as
a set of words associated serially with the list symbol
linked to the first word in the list. The processing model
most consistent with their results was a simultaneous
entry model. This model assumes that both the test
symbol and the test word serve as entry points into
memory. Search processes are initiated simultaneously
at both entry points and the search that fmishes first
determines the RT for that trial. The processing model,
taken together with the proposed serially ordered
memory representation, predicts serial position effects
for both Yes and No trials. That 's, RT should increase
with the distance of the test element from the top of
its list. The prediction was consistent with the results
of the single symbol-element experiment. In the multiple
symbol-element experiment, RT was also found to
increase with the serial position of the word in its
memorized list. The simultaneous-entry model in con
junction with the serially ordered memory representa
tion is applicable to the processing of single symbol
element pairs contained within a multiple symbol
element display.

Generality of the Model
The sequential model is potentially applicable to a

variety of tasks in which the subject is presented mul·
tiple test items. The model, when applied to other
tasks, can serve as a framework in which to describe
certain characteristics of the multiple item processing
sequence. In applying the model to other tasks, several
issues must be considered. The most basic concern is
whether the processing of multiple items in a particular
paradigm can be characterized as a serial process. What
evidence there is suggests that ~ven very simple tasks,
such as making a lexical decision, require serial process
ing of individual test items when multiple test items are
presented (Schvaneveldt & Meyer, 1973). A second
issue is how the sequential processing order might be
affected by certain variables relevant to a particular
paradigm. For example, it is likely that the processing
order for verifying multiple sentences would depend on
the semantic relationships between the items on multiple
sentence trials; that is, if sentences are arranged in logical
order to form paragraphs, subjects might be induced to
adopt a strictly top-to-bottom processing order.

Possibly the most interesting aspect of any applica
tion of the model is a characterization of the relation
ship between sequential processing times. For the
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present experiment, two processing time parameters
were sufficient. One parameter represented the time to
process a matched pair, the other the time to process
a mismatched pair. These times were assumed to be
independent of the number or nature of previous items
processed. In other tasks, however, the model might
require modification to reflect the sequential depend
encies between processing operations. Schvaneveldt
and Meyer (1973), for example, showed that the time to
decide that a letter string is a word decreased if a highly
associated word was processed just previously. Similar
processing dependencies might be found in a sentence
verification task if a subject or predicate was repeated
in .adjacent sentences. The sequential model provides
a convenient way of describing such dependencies.

APPENDIX

The parameters of the probabilistic order of processing model
are described in the text. In addition, let n =the total number of
pairs on the trial and let m = the position of the mismatched
pair in the test display on No trials.

The model predicts that a "Yes" response is executed only
after all of the presented pairs have been processed. The time to
make a correct "Yes" response on a trial with n matched pairs is:

RT("Yes";Yes,n) =n'Y + p.

The probability of making a correct "Yes" response on a trial
with n pairs is:

P("Yes";Yes,n) =(I-a)n.

The time to make an incorrect "Yes" response (responding
"Yes" when the correct response is "No") on a trial with n pairs
is independent of the position of the mismatched pair and is
given by:

RT("Yes";No,n) =n'Y + p.

The probability of making an incorrect "Yes" response on a
trial with n pairs is:

P("Yes";No,n) =(3(I-a)n-l.

The model predicts that a "No" response is executed as soon
as a pair is judged to be mismatched; furthermore, the response
mechanism can be triggered either by a correctly judged mis
matched pair or an incorrectly judged matched pair. Exact
expressions for RTs to make a correct "No" response are quite
complicated due to the number of ways a "No" response can
be initiated. However, reasonably simple approximate ex
pressions can be written if it is assumed that a ,., 0. The approx
imate time to make a correct "No" response on trials with n
pairs in which the mismatched pair is in position m, assuming
a'" 0, is given by:

RT("No";No,n,m) ",,:y + [n-m + (2m-n-l)1T)'Y + p-

The approximate time to make an incorrect "No" response
(responding "No" when the correct response is "Yes") on a
trial consisting of n pairs, assuming a'" 0, is given by:

RT("No";Yes,n) ,., :y + (n-lh/2 + p-
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