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When lack of practice helps: Retrieval following 
single presentations of categorized lists 

DAVID BURROWS 
Skidmore Col/ege, Saratoga Springs , New York 

Subjects were given a single presentation of a list of 8, 12, or 16 words, taken from one concep
tual category. After attempting to recall the list words, they were given a reaction time retrieval 
test. Positive probes were taken from the list, and negative probes were taken from outside the 
list category. Reaction time did not differ with the number of memory list words for either type 
of probe. This is in contrast with results of previous experiments, which stressed careful memori
zation of the memory list and found increases in reaction time with number of memory words. 
The results suggest a holistic retrieval process. 

One of the most important aspects of memory retrieval 
is that it takes time; the more information a person has 
memorized, the longer it takes that person to retrieve any 
particular memory item. This paper is concerned with 
ways in which time to retrieve can be shortened. 

Sternberg (1966) demonstrated the basic retrieval time 
phenomenon in a recognition task that required subjects 
to indicate whether or not a test item had been present 
in a recently memorized list. Reaction time for the deci
sion was an increasing linear function of the number of 
list items. This phenomenon is widely known as the set
size effect. The effect is often interpreted as evidence of 
an item-by-item search process, and the slope of the func
tion represents the rate of that process. There have been 
several attempts to introduce variables that will eliminate 
or at least attenuate the effect, perhaps as a way of demon
strating that such variables will increase retrieval effi
ciency. Although some studies have shown that the set
size effect can be attenuated, the effect is robust and never 
seems to be completely abolished. Ross (1970) and 
Kristofferson (1972a) both showed that extended practice 
on the memory set will not abolish the effect, although 
some specific forms of practice can attenuate it (Kristoffer
son, 1972b). Naus, Glucksberg, and Ornstein (1972), 
Homa (1973), and Okada and Burrows (1973) have shown 
that organizing the memory list into identifiable sublists 
can reduce the set-size effect, particularly if a warning 
cue specifies that a particular sublist is "relevant." This 
is often interpreted as evidence for a selective search 
process in which retrieval is focused on a relevant sublist. 

The present research looks at another way in which the 
set-size function can be attenuated. If the memory list can 
be converted into an alternative, unified representation, 
perhaps this representation can be checked in a single 
operation. If memory lists of different lengths can all be 
converted into such a unified representation, and each 

The author's mailing address is: Department of Psychology, Skid
more College, Saratoga Springs, NY 12866-0851. 

checked in a single operation, the set-size effect would 
disappear. Such a result would imply a switch from the 
analytic item-by-item search to a holistic retrieval proce
dure . A situation that would seem to be a good candidate 
for creating a unified representation is one in which all 
of the memory items are words that belong to a single 
semantic category. If all test items are either list mem
bers (positive probes) or do not belong to the semantic 
category represented on the list (negative probes), then 
a single categorization test seems logically sufficient to 
make a decision and initiate a response. The critical test 
of this notion requires a condition in which memory list 
length varies, all list items belong to a single category, 
and negative probes are not drawn from the category of 
the memory set. A set-size effect with zero slope would 
indicate that decisions resulted from a single comparison 
between the test item and the entire memory list. Such 
a result would suggest the general possibility of efficient 
remembering through a single-operation retrieval of any 
set of information that is organized in some known 
fashion. Although the probable zero-slope result appears 
so likely that the experiment seems trivial, the available 
data do not support this holistic retrieval hypothesis. Horna 
(1973), Lively and Sanford (1972), and Milles and Mo
rin (1970) included conditions in which there were nega
tive probes not drawn from the category of the memory 
list and found set-size effects greater than zero. Burrows 
and Okada (1982) found such an effect even for subjects 
who were never tested with negatiave items drawn from 
the same category as the memory list, and who were en
couraged to use this knowledge to make single-operation 
decisions. 

One reason for the failure to obtain zero slopes may 
be that the above experiments used procedures that em
phasized careful memorization of the individual list items. 
This might encourage subjects to rely upon individual item 
representations and to ignore the conceptual nature of the 
list. In the Burrows and Okada (1982) study, for exam
ple, subjects were not given the retrieval test until they 
had learned the individual items on the list with enough 
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thoroughness to recall all list items perfectly on two con
secutive trials. It is possible that this strict learning 
criterion focuses attention so heavily on the individual 
items that it leads to an item-checking strategy, even when 
this strategy is less efficient than a category-checking 
strategy. The present experiment tests this hypothesis by 
using single-category lists, negative probes taken from 
outside of the list category, and acquisition conditions that 
do not stress perfect recall of all list items. 

METHOD 

Subjects 
The subjects were 18 undergraduates from an experimental psychol

ogy class at Skidmore College. The subjects were given extra credit 
in the course in exchange for participation. None of the subjects was 
informed of the hypotheses before the experiment, and none had previ
ous experience with reaction time experiments. 

Apparatus 
The experiment was controlled by an Apple II + computer, equipped 

with an amber monitor. Stimulus words were presented on the moni
tor, and subjects signaled their responses by pressing keys on the com
puter's keyboard. The "F" key was used for a positive response, and 
the "1" key for a negative response. The computer was programmed 
to measure reaction times to the nearest millisecond. 

Procedure 
Each subject was tested on three lists, an 8-word list, a 12-word list, 

and a 16-word list. The order of the three tests was varied with a ran
domized block design. A test began with the presentation of the list words, 
one at a time. Each word was presented on the monitor for 2.5 sec, 
and was followed immediately by the next word. For anyone list, each 
of the words belonged to a single conceptual category , drawn from the 
Battig and Montague (1%9) norms. Nine of the Battig and Montague 
categories were used, with the target category drawn randomly from 
the set of nine. Once the target category was established, the list items 
were drawn randomly from the set of the 24 most dominant exemplars 
of that category. After the last word on the list had been presented, a 
row of asterisks appeared. This was the signal to recall the list words 
by writing down as many of them as could be remembered. Lined an
swer sheets were used for the recall procedure. The subjects were in
structed to write down the words in any order they wished. Each list 
was presented once. Following the list recall, the recognition trials be
gan. On each trial , a row of asterisks appeared for 1.5 sec. As soon 
as the asterisks disappeared, a test word was presented. The test word 
remained on the screen until the subject responded by pressing either 
the "F" or the "1" key . After an intertrial interval of 0.5 sec, a new 
trial began with a row of asterisks. The test sequence consisted of 16 
positive trials and 16 negative trials, randomly ordered. On positive trials, 
the test word was randomly selected from the memory list. On nega
tive trials, the test word was randomly selected from one of the eight 
category sets not used as the target category. After the 32 test trials, 
presentation and testing of the next list began. This continued until all 
three lists had been presented and tested. For any single subject, the 
three target lists were drawn from three separate conceptual categories. 

The subjects were instructed to make a positive response on the test 
trials if the test word was a member of the previously presented word 
list, and to make a negative response otherwise. They were made aware 
of the fact that negative probes did not belong to the same category as 
words in the memory list, and were encouraged to use this information 
in accomplishing their task. 

RESULTS 

Table 1 shows the data for the recall task. The table 
shows number of recalled words as a function of set size, 
and proportion of words recalled as a function of set size. 

As set size increased, the number of recalled words also 
appears to have increased, but the proportion of list words 
recalled decreased. An analysis of variance confirmed the 
increase in number of recalled words with increasing set 
size [F(2,34) = 51.3,p < .01]. A separate analysis was 
performed on the proportion correct, after the applica
tion of an arcsin transformation. This analysis confirmed 
the decrease in proportion correct [F(2 ,34) = 13.5, 
p < .01l 

Table 2 shows the accuracy data for the recognition 
task. Entries represent proportion of correct answers as 
a function of set size and type of response (positive/nega
tive) . Errors were almost nonexistent and do not seem 
to be related to either of the independent variables. A 3 
x 2 analysis of variance was performed on the data, af
ter application of an arcsin transformation. None of the 
obtained F values approached significance. 

Table 3 shows the reaction time data for the recogni
tion task. Entries are mean reaction times for correct 
responses, as a function of both set size and type of 
response. It is evident that reaction time did not increase 
with set size for either type of response. The best-fitting 
linear functions relating reaction time to set size (s) are: 

RT = -7.4s + 724 (positive responses) 
RT = 0.9s + 622 (negative responses) 
RT = -4.6s + 690 (all responses). 

A 3 x 2 analysis of variance confirmed the absence of 
a set-size effect [for set size, F(2 ,34) = 1.26, n.s.; for 
type of response, F < 1]. There was a significant set size 
x response type interaction [F(2,34) = 3.27, P < .05] . 

Table 1 
Mean Number and Proportion of Words Recalled 

as a Function of Set Size 

Words Recalled 
Proportion Recalled 

8 
7.50 
0 .94 

Table 2 

Set Size 

12 

10.27 
0 .86 

16 

12.33 
0.77 

Mean Proportion Correct on Recognition Task as a Function 
of Set Size and Type of Response 

Set Size 

Response Type 8 12 16 All 

Positive .97 .97 .99 .98 
Negative .97 .97 .98 .97 

Combined .97 .97 .99 

Table 3 
Mean Reaction Time (in Mllllseconds) for Correct Responses 

on Recognition Task as a Function of 
Set Size and Type of Respome 

Set Size 

Response Type 8 12 16 All 
Positive 691 608 610 637 
Negative 627 636 634 632 

Combined 659 622 622 
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Inspection of the data suggests that this interaction reflects 
a slower mean reaction time for positive responses with 
Set Size 8 and faster reaction times for positive responses 
at the other two set sizes. 

Clearly the most striking aspect of the data is the vir
tual absence of any set-size effect, as revealed both by 
the slope constants that are close to zero and the lack of 
set-size effect in the analysis of variance. 

DISCUSSION 

The data clearly show the absence of a set-size effect. Reaction times 
are nearly constant across set sizes. This confirms the hypothesis that 
the subjects were able to make holistic comparisons between the test 
item and the memory information when engaged in the retrieval task. 
The most obvious interpretation is that the subjects made category judg
ments of the test items, rather than comparing each test item with each 
word in the memory set. The absolute reaction time values are consis
tent with this interpretation; they are lower than usually found in memory 
search tasks with comparable list lengths, and similar to those found 
in categorization judgments. 

It is important to note that accuracy of performance was high, both 
on the recognition task and on the recall task. The recall data show that 
the subjects actually made an effort to encode and memorize the word 
sets. If this were not the case, the reaction time data could be inter
preted as showing that subjects simply ignored the memory words, and 
approached the recognition task by engaging in a categorization judg
ment that is meaningless in terms of retrieval of particular memory items. 
The increase in number of words recalled with set size, combined with 
the generally high level of recall accuracy, removes some of the force 
of this interpretation. The high accuracy in the recognition task is also 
considered important in tasks of this type; permitting subjects to make 
many errors would open the possibility that some unknown subject strate
gies are being used. 

The subjects were not given any final recall test, and it is possible 
that they ignored the actual memory words once the recognition task 
began. The lack of a final recall test is common in experiments similar 
to this one. In similar experiments that did show increases in reaction 
time with set size (despite the absence of intra category negative probes), 

intensive testing of learning during the acquisition phase seemed suffi
cient to create a set-size effect during the recognition testing phase. 

Finally, the results are ironic but instructive; it is possible that spending 
time in the rote learning of information may hinder retrieval. Perhaps 
it is true that we should pay attention to the forest and not concentrate 
too much on the trees. 
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