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Recall of accessible items from memory as a
function of executive instructions,

delay tasks, and serial position
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Category members or associations were accessed from memory storage for eight different
stimuli, which were category labels or the most typical responses within these categories.
Students produced 16 responses for each stimulus according to one of four different instruc­
tions and then, immediately or after a delay task, recalled these items. A serial position effect
for the recalled items was obtained. The longer the initial latency in producing a response,
especially among the earliest responses to each stimulus, the less likely the response would be
recalled subsequently. The presence or absence of a delay task had no effect on recall. Recall
decreased as the size of the available pool of items delimited by the instructions increased
and, less effectively, as the level of complexity of the instructions increased, giving weak
evidence that instructions may have some representation in short-term memory.

Murdock (1974) defined memory as dealing with the
encoding, storage, and retrieval of information . Current
theories suppose that there are at least three components
of memory : some form of short-term sensory storage ,
short-term memory (STM), and long-term memory
(LTM). These components may be further serviced
by an executive that functi ons .in the processing of
information among these component memories
(Anderson & Bower, 1973). Research has concentrated
on the way in which these component memories process
information for encoding. The present research focuses
on the retrieval process. Zippel (1975) demonstrated
that available items accessed from storage arc given in
an organized fashion, in chunks of about th ree items,
a finding consistent with the role of organization factors
in encoding as documented by such authors as Johnson
(1970), Mandler (1967), and Wickelgren (1964). How­
ever, it is not safe to assume that processes of accessing
information from storage are the same processes that
encode into storage items supplied by an experimenter.

If items accessed directly from a person's own LTM
operate similarly to items initially supplied by an experi­
menter, then the subsequent free recall of such items
should evidence the serial position effect found in typical
free recall studies. However, since all items during the
initial production period are by definition accessible,
the asymptote of the curve should be quite high for the
subsequent recall. Posner and Rossman (1965) found
that the more difficult an interpolated task , the less
recall from STM. Keele (1973) argued that the more
difficult interpolated tasks involve more mental opera-
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tions than do the simpler tasks and that those mental
operations interfere with storage operations of rehearsal.
If the limits of STM operate on these accessed items in
recall, then the introduction of an appropriate delay
task should reduce the typical increase in the curve
over the last few items in recall (Glanzer , 1972) .

Various executive instru ctions may differentially
affect the subsequent recall of accessible items. Instruc­
tions must be represented somewhere in the memory
process. One possibility is that instruc tions have some
representation in STM. If that is the case, and if the
total capacity of STM is limited , then complex instruc­
tions may act to displace content items from such
storage. The more restrictive the executive instructions,
the smaller the available population of items , as in
Meyer (1975) , and the less potential interference in
recall. Thus, complex executive instructions should
depress recall of the last few serially accessed items,
and unrestrictive executive instructions should depress
the total recall curve as compared with restrictive
executive instructions.

The latency of responses should be indicative of
search time through memory. Short latencies should be
an indication of within-category or subcategory sam­
pling, while longer latencies should reflect the search for
new subcategories or rehearsal of recently produced
items. Since individuals either recall a high proportion
of the items of a category or fail to recall any of the
items of a category (Cohen, 1966) , the failure to recall
items with long latencies during initial production would
support the notion that such items represent the sam­
pling of new categories or subcategories. This prediction
is in direct opposition to the finding from experimenter­
presented materials that the longer the latency period
between items, the higher the probability of recall
(Cooper & Pantle , 1967).
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METHOD

Subjects
The participants in this study were 16 volunteer undergrad­

uate students at Hunter College who were randomly assigned to
one of four between-subjects treatments, producing 4 students
per treatment. Five other students, distributed across the differ­
ent treatments, were eliminated for failure to produce a sufficient
number of responses for analysis.

Procedure
Each student sat in a small cubicle at a table across from the

experimenter. The equipment on the table was a microphone,
a stopwatch, a tape recorder, and the experimenter's instruction
sheets. The student was told that this was a word association and
memory study . One group of students was instructed to respond
with whatever word that came to mind and to keep giving words
(the free condition) . A second group was told to respond with
whatever word came to mind and to continue to give associates
of the stimulus word (the standard condition) . A third group of
students was instructed to repeat the stimulus word after each
response and, as in the standard condition, to continue to give
associates of the stimulus word (the target-repeat condition) .
The fourth group was given a common category label and was
instructed to respond with members of the category (the
example condition) .

There was one practice trial using as a stimulus the category
label " fruit" for the example condition or the word "apple"
for the other conditions. The experimenter terminated the
procedure after the student had given 16 responses or afte r
30 sec had elapsed from the previously given response, which­
ever came first . The students then were asked to recall the
responses in any order that came to mind. It was explained that
there would be eight test stimuli and that, after the subjects
had responded to half the stimuli, the word "recall" would
signal the memory test; on the other trials the signal "count"
would be given, followed by a number from which the student
was to count backward by units of three until the experimenter
gave the "recall" cue. The number given was a randomly chosen
two-digit number above 85. Four different randomly presented
numbers were used. The experimenter gave the " recall" cue after
30 sec of counting . The four delay and four no-delay trials
were randomly predetermined by the experimenter. The
stimulus was both spoken by the experimenter and presented on
a 4 x 6 in. index card.

The stimuli were the names of categories from the Battig
and Montague (1969) norms in the example condition or the
most typical associate within that category for the other condi­
tions. The categories randomly chosen with the most typical
associate in parentheses were a relative (aunt), a color (blue),
a country (France) , a sport (football) , an article of clothing
(shirt), a kind of money (dollars), a male's first name (John),
and a college or university (Harvard). Harvard was the most
common response after the names of the institutions in which
the norms were established had been eliminated.

RESULTS

Initial responses were partitioned into quartiles,
and the proportion of responses subsequently recalled
for each quartile for each student was recorded for the
four trials with no-delay task and the four trials with a
delay task. A three-factor analysis of variance was
performed on these data with repeated measures on the
serial position and delay vs. no-delay task factors. The
type of instruction resulted in statistically significant
differences [F(3,12) = 3.50, P < .05]. The example

executive instruction produced the best recall: 87% of
the initially produced ' responses. The standard and
target-repeat executive instruction produced 84% and
75% recall, respectively, followed by the free executive
instruction with 71% recall.

The serial position of the responses was significant
[F(3 ,36) = 4.42, P < .01]. First quartile retention was
highest with 84%, dropping to 79% and 74% in the
second and third quartiles, respectively, and rising to
81% recall for the fourth quartile . Thus , the serial
position effect appears to be evident averaged across all
other conditions. Neither the presence or absence of a
delay task nor any of the interactions approached
significance.

The latency during response production was recorded
to the nearest 1 sec; latencies of 3 sec or less to the
stimulus or a previous response were classed as short,
and those taking 4 sec or longer to produce were classed
as long. For each quartile of the 16 responses produced ,
the proportion of the responses that was subsequently
recalled and those responses not recalled with long
latencies were calculated . A three-factor analysis of
variance was performed with one factor as the types
of executive instructions repeated measures on the
serial position and latency factors. The latency factor
was significant [F(l ,12) = 14.62, P < .0 1]. Only 26%
of the responses recalled had long latencies, compared
with 35% of the responses not recalled. The serial posi­
tion of the responses also produced significant differ­
ences [F(3 ,36) = 9.72, P < .0I]. The proportion of
responses with long latencies that was subsequently
recalled increased through each successive quartile from
20% to 24% to 34% to 45% for the last quartile . None
of the other effects was significant. The latency of
response for the different executive instructions and the
occurrence of a delay task was compared for the pro­
duction and recall of responses. This three-factor analysis
of variance produced a significant difference only
between the latency of responding to the initial stimuli
(3.8 sec/response) and response latency during recall
(2.4 sec/response) [F(l ,12) = 20.72, p < .01] .

There were two troublesome aspects of data collec­
tion : responses repeated during initial production and
extralist responses in recall. Analyses of variance were
performed for the incidences of these responses, but no
differences were found to be due to type of executive
instructions or the occurrence of delay tasks. There
were, however, 4% repeats during recall, compared with
only 2% during response production [F(l ,12) = 4.73,
p < .05] . Of all responses given during recall, 5.3%
were extralist responses. There was no significant dif­
ference in recall as a function of the position of the task
in the sequence of eight tasks.

DISCUSSION

Retrieval of information from storage was shown to be
similar to encoding information into storage through the



presence of a serial position effect in recall and also different,
since long response latencies decreased the probability of recall.
The presence of delay tasks did not affect behavior in this study.
This lack of an effect that is commonly shown could be due to
the absence of the effect when retrieving information from
storage. However, design factors are likely to be responsible.
The presence of repeated responses reduced the number of
accessible responses to be recalled in some cases because the
experimenter could not discount such responses as they were
being produced . Students gave somewhat fewer than the
requested 16 responses in 1.4 of the 8 categories, thus neces­
sitating the use of fewer than 4 responses per quartile, which
could affect the likelihood of a delay effe ct as it is based on only
the last quartile. Finally, since students experienced delay
instructions on some but not all occasions, they might have
responded to each stimulus as if a delay task were forthcoming .
It would be better in future studies not to use repeated measures
on this factor.

The failure of items with long latencies, especially those
produced early, to be subsequently recalled is similar to the
findings of Cohen (1966) for category recall, and it does give
support to the notion that long pauses indicate searching within
memory storage. A within-subjects measure of such pauses might
be a better indicator of search time than the cross-subjects
measure of 4 sec used with these data. The difficulty that
students had in producing 16 responses to the stimuli used in
this study and the relatively long latencies in producing the
responses that were obtained were surprising. The high propor­
tion of items produced, and produced more quickly, during
recall contrasts sharply with the initial production of responses
from memory storage. Certainly, in a recognition task of cate ­
gory membership, accuracy would be higher and latencies would
be much shorter. The presence of proactive interference
(although there was no evidence of such interference building up
across tasks), rehearsal for subsequent recall , or limitations
upon search mechanisms might be responsible . Some students
might find it difficult to persist in searching within one category
without the opportunity to scan across other categories (Zippel,
1975).

The free association executive instruction produced the
poorest recall compared with the target-repeat and standard
instructions, which all used the same stimuli, and the example
instruction, which used category labels as stimuli. It appears
that recall decreases as the size of the available pool of items
delimited by the instruction increases. The example instruction,
although it uses a different cuing stimulus, refers to the limited
set of category members as responses, whereas the standard and
target-repeat instructions more broadly include any associate of
the stimulus and the free instruction permits any verbal
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response . The target-repeat and standard instructions both refer
to the same available population of responses . The target-repeat
instruction was more complex to apply, and it produced poorer
recall than the standard instruction. Thus, the data indicate
that complexity and size of available response population may
be separable factors that influence recall . From these data
there is only the most tentative evidence that instructions may
have some representation in STM storage.

REFERENCES

ANDERSON, J . R ., & BOWER, G . H. Human associative memory.
Washington, D.C: Winston, 1973.

BATTIG, W . F., & MONTAGUE, W . E. Category norms for verbal
items in 56 categories: A replication and extension of the
Connecticut category norms . Journal of Experimental Psy­
chology Monograph, 1969,80(3, Pt. 2).

COHEN, B . H. Some or none characteristics of coding . Journal of
VerbalLearning and VerbalBehavior, 1966, S, 182-187.

COOPER, E. H., & PANTLE, A . J . The total-time hypothesis in
verbal learning . Psychological Bulletin, 1967,68,221-234.

GLANZER, M. Storage mechanisms in recall. In G. H. Bower (Ed .),
The psychology oflearning and motivation (Vol. 5). New York :
Academic Press, 1972.

JOHNSON, N. F. The role of chunking and organization in the
process of recall. In G. H. Bower (Ed .), The psychology of learn­
ing and motivation (Vol. 4). New York: Academic Press , 1970.

KEELE , S. W . Attention and human performance. Pacific
Palisades, Calif: Goodyear, 1973.

MANDLER, G. Organization and memory. In K. Spence & J. Spence
(Eds .), The psychology of learning and motivation (Vol. I).
New York : Academic Press, 1967.

MEYER, D. E. Long-term memory retrieval during the comprehen­
sion of affirmative and negative sentences. In R. A. Kennedy &
A. L. Wilkes (Eds.), Studies in long-term memory. London:
Wiley, 1975.

MURDOCK, B. B., JR. Human memory: Theory and data. Hillsdale,
N.J: Erlbaum, 1974.

POSNER, M . I., ROSSMAN , E. Effect of size and location of
informational transforms upon short-term retention. Journal
ofExperimental Psychology, 1965, 70,496-505 .

WICKELGREN, W. A . Size of rehearsal group and short-term
memory . Journal of Experimental Psychology, 1964, 68, 413­
419.

ZIPPEL, B . Information retrieval from long-term memory.
Journal ofGeneralPsychology. 1975,93,73-85.

(Received for publication October 24, 1979.)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




