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The effects of recognition and recall instructions
on short-term and long-term retention
of unfamiliar visual information

THOMAS E. EVANS and M. RAY DENNY
Michigan State University, East Lansing, Michigan 4882

The effect of temporal placement of instructions and processing demands on long- and short-term
retention was studied using random visual patterns to minimize effects of verbal coding and prior
learning. Long-term recognition was superior to long-term recall under the recognition but not the
recall-demand condition. Errors in short-term memory perseverated across trials, and repetition
enhancement of short-term recall accuracy (learning) occurred under a pre- but not a poststimulus
instruction to recall, suggesting that temporal placement of recall instructions is critical to coding

accuracy.

A number of studies indicate that subjects who are
informed that they will be tested for recall of to-be-
learned material perform differently at retention test
than those who are given recognition instructions (e.g.,
Bernbach, 1973; Bernbach & Kupchok, 1972; Loftus,
1971).

The main concern here was to investigate the effects
of recall and recognition instructions on the long-term
retention of nonverbal rather than verbal materials, using
random visual patterns that were difficult to code
verbally and reproduced with errors even after several
presentations. We expected recall to maximize and
recognition instructions to minimize retrieval activity
even though the materials were nonverbal, so that
long-term recall of visual patterns would be better
following instructions to recall than following instruc-
tions to recognize during repeated short-term tests
(trials).

The present study also dealt with the enhancement of
short-term recall with repeated trials (learning). Hebb
(1961) and Melton (1963) have found increased
accuracy of recall when a particular stimulus string is
repeated several times while alternating with novel
strings. Turvey (1967), using the Sperling method
(1960), found no repetition enhancement, presumably
because processing with the Sperling model does not
require central encoding and encoding is responsible for
learning. We assumed, accordingly, that a pre- but not
a poststimulus instruction to recall increases encoding
or maximizes retrieval activity, so that improvement of
short-term recall over trials occurs mainly for prestim-
ulus conditions.

T. E. Evans is now at the Department of Psychology, Olivet
College, Olivet, Michigan 49076. Requests for reprints should be
sent to Dr. Evans at that address. The advice and assistance of
Drs. Lester Hyman and James Uleman are gratefully acknow-
ledged.

METHOD

Subjects and Materials

The subjects were 100 volunteers from introductory psych-
ology classes at Michigan State University, randomly assigned
to four equal groups. The experimental room was 2 X 5.5 m,
seating 8-12 subjects in three rows of four seats, with the nearest
row 1.5 m and the furthest less than 4 m from the screen. The
memory items were patterns of black squares on a white back-
ground. In a 5§ x S in. field, each of the 25 1-in. squares was
numerically coded, and 8 numbers were chosen for each pattern
without replacement from a table of random numbers. From 25
eight-square patterns generated in this manner, six pairs of
patterns were chosen; six for original learning plus six highly
similar mates as alternatives for the 24-h recognition test. For
counterbalancing purposes, the six original patterns were divided
equally into Pattern Set 1 and Pattern Set 2. The patterns were
projected on a .6 by .6 m screen with a Kodak Carousel in a
semidarkened room.

Procedure

The experiment used a mixed 2 x 2 x 2 x 2 design (short-
term test by long-term test by temporal placement by pattern
sets). On Day 1 all subjects were given short-term (5 sec) recall
tests for half of the patterns and short-term recognition tests
for the other half. On Day 2 all subjects were given both a 24-h
recall test and a 24-h recognition test, in that order, for retention
of all patterns seen on Day 1. Subjects in Groups 1 and 3
received prestimulus instructions during acquisition, while
subjects in Groups 2 and 4 received poststimulus instructions
S sec after stimulus presentation. Groups 1 and 2 had to recall
Set 1 patterns and recognize Set 2, while the reverse was true for
Groups 3 and 4.

Presentation of the six different patterns constituted a trial.
There were four trials, and the order of patterns within each
trial was randomized. The subjects were not told that patterns
appeared more than once; terminal questioning indicated that
most were unaware of the repetition and that all subjects were
unaware that certain patterns were tested in a particular way.

Each subject had a prearranged stack of data sheets, a differ-
ent sheet for each trial. On a recall trial, reproductions were
drawn in the empty grid on the data sheet. On a recognition
trial, there were three randomly positioned grids with Xs in the
appropriate squares for the three patterns of a recognition set
(Set 1 or 2). The experimenter read: “You will be shown a series
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Figure 1. Mean number of patterns recalled and recognized
on the 24-h test as a function of recall vs. recognition instruc-
tions given during short-term testing and pooled across pre- vs.
poststimulus instructions.

of patterns of black squares on a white background. We are
investigating the ability of humans to maintain the image of a
visual pattern. The patterns will appear only briefly, so you must
concentrate to see them. For 5 seconds following the termina-
tion of the pattern, try to maintain the image while continuing
to look at the screen.” Explanations of “select it (recognition)
and “‘draw it” (recall) instructions followed. Under recognition
conditions subjects traced the Xs to control for time spent and
amount of kinesthetic information gained. The pattern, flashed
for approximately .5 sec on each trial, was followed by a 5-sec
blank field and preceded by “Here is the next pattern.”

The instruction to ‘“‘draw it” or “‘select it” was given prior to
the pattern for the prestimulus condition and 5 sec after pattern
presentation for the poststimulus condition. For the prestimulus
condition, the experimenter said, “Proceed” at the end of the
5-sec interval. Immediately following a drawing or selection, the

data sheet was covered.
Twenty-four hour test. The subjects were unaware that they

were to be tested for retention in the second session, returning
ostensibly to participate in a second experiment. On Day 2 the
experimenter said, “‘Produce any correct pattern which you can
recall from yesterday’s series. Only six correct patterns were
presented, four times each, during yesterday’s series, three of
which you were to recall, three of which you were to select
individually from three alternatives.” Five minutes after recall,
the recognition test with a series of 12 patterns, including the
six completely new mates, was presented, When asked, no
subject reported suspecting a 24-h retention test.

Scoring procedure for accuracy of recall. The procedure for
assessing learning during short-term recall gave a direct-overlap
square 3 points, a right-angle proximity square 2 points, and a
diagonal-proximity square 1.5 points. No square was scored
more than once. The three scores were added and averaged to
give a total mean score, which was carefully corrected for,

guessing. In general, the uncorrected data were very much like
the corrected, and in every case a perfect score of 3.0 could
only be obtained with a perfect reproduction.

RESULTS AND DISCUSSION

The 24-Hour Test

We could not expect 24-h reproductions to be per-
fect, since most subjects could not draw a pattern
perfectly on short-term tests. When a pattern was
recalled on Day 2, it was, in most instances, recalled
with the same degree of accuracy as on short-term tests.
Thus, frequency data were used; a pattern was scored
recalled or not recalled. All reproductions were scored
blind for all conditions, and those not clearly identifia-
ble as approximating an original pattern were scored as
not recalled.

Frequency scores ranged from O to 3 correct for
each pattern set for both 24-h recognition and recall
tests. Two 2 by 2 by 2 analyses of variance, with one
repeated measure on the last factor, were conducted.
The three factors were Pattern Set (1 and 2), Temporal
Placement of instructions (pre- and post-), and Tests
(recognition and recall). The analysis was done separate-
ly for recognition and recall instructions.

The frequency of correct recognition was greater than
the frequency of correct recall when the patterns
were processed under a recognition instruction
[F(1,103) = 15148, p < .001]. But, as can be seen
in Figure 1, this difference disappeared when the
patterns were processed: under a recall instruction
[F(1,103) = 1.40, ns.]. Such a finding seems to be
quite independent of how comparable the measures of
recognition and recall were or their order of presentation
and extends the similar findings of Bernbach (1973) to
nonverbal materials.

The simplest interpretation of these results is that
processing in an explicit recall task is different from that
of a recognition task. These data can be interpreted as in
agreement with the dual-process theory described by
Kintsch (1970), in which retrieval is independent of
recognition, as well as the levels of analysis position
(Craik & Lockhart, 1972) that predicts better recall
following recall instructions. The analysis revealed other

Table 1
Mean Number of Patterns Recognized and Recalled at 24-H Test
Under Recall and Recognition Instructions Pre- and Poststimulus

Pattern Set 2

Pattern Set 1

Number Number

Recog- Number Recog- Number

nized Recalled nized Recalled
Recall Pre 2.48 1.92 1.32 1.80
Instruction Post 2.32 2.04 1.64 1.56
Recognition Pre 1.88 92 1.28 .28
Instruction Post 2.39 1.35 1.74 .37




results bearing on these positions. Patterns processed
under a recognition instruction were both recalled and
recognized more frequently under the poststimulus
than under the prestimulus condition [F(1,103)=12.05,
p < .001], while the pre- vs. poststimulus variable had
no significant effect when patterns were processed under
a recall instruction [F(1,103) = .0021, ns.] (see
Table 1). These findings seem to indicate that a pre-
stimulus recognition instruction has a negative impact
on long-term retention, regardless of which measure of
retention is used. Also, Set 1 patterns were unexpectedly
recalled and recognized more frequently than Set 2
patterns, regardless of the type of instruction
[F(1,99) = 44900, p < .001 under recognition
instructions; F(1,99) = 27.154, p < .001 under recall
instructions] .

Learning: Change In Accuracy from Trial 2 to Trial 4
Since recognition was virtually perfect throughout
short-term testing, only the recall condition allowed for
an analysis of the learning with repeated testing. The
analysis of variance for a 2 by 2 by 2 design with repeat-
ed measures on the Learning factor included Temporal
Placement of instructions, Pattern Sets, and Learning
(the accuracy on Trial 2 vs. that on Trial 4 since Trial 2
was more stable than Trial 1). There were no significant
main effects for Temporal Placement, but a significant
Instructions by Learning interaction [F(1,89) = 5.412,
p < .05] indicated a greater increase in performance
from Trial 2 to Trial 4 for the prestimulus condition for
recall than for the poststimulus condition for recall
(mean differences of .112 and .019, respectively; see
Figure 2). The finding of greater repetition enhancement
under the pre- than under the poststimulus instruction
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Figure 2. Mean accuracy of recall during short-term testing
for the second and fourth reproductions of Pattern Sets 1 and 2
under pre- and poststimulus instructions.

RETENTION OF VISUAL INFORMATION 451

Table 2
Mean Accuracy Score for the Fourth Reproduction During
Short-Term Testing, Using the Second Reproduction (2)
and the Original Pattern (0) as Scoring Standards

Temporal
Placement of Scoring
Instructions Standard Set 1 Set 2
2 2.596 2.294
Pre 0 2,532 2617
2 2.480 2.319
Post 0 2.443 2.534

Note—Maximum score = 3.00

seems consistent with both the retrieval and the level of
analysis positions.

Learning occurred, i.., the differences between
scores on Trial 2 and Trial 4 were significant
[F(1,89) = 9.108, p < .01], and a significant Pattern
Set effect [F(1,89) =4.223, p < .05] reflected greater
learning for Pattern Set 2 than the easier Set 1.

Encoding Fixation

Errors in initial encoding seemed to perseverate
under the recall condition. A subject who misplaced a
square on Trial 1 was likely to continue doing so. To
evaluate the possibility that encoding fixation tended to
prevent accurate learning of the original pattern, a
repeated measures 2 by 2 by 2 analysis of variance was
conducted, using as the Encoding Fixation factor the
accuracy score on the fourth reproduction scored with
two different standards, the second reproduction (4 on
2) and the original pattern (4 on 0).

There was no significant Instructions effect, and
the main effect of Pattern Set was borderline
[F(1,89) = 2.849, p < .10]; pattern sets showed up
prominently in a highly significant Pattern Sets by
Encoding Fixation interaction [F(1,89) = 21.81,
p < .001]. This interaction resulted from a higher 4 on
2 than on 0 score for Set 1, with the reverse (a higher
4 on 0 than 4 on 2) for Set 2 (see Table 2). The main
effect for encoding fixation was significant
[F(1,89) = 10.263, p < .01], reflecting fixation when
the subjects were processing patterns of Set 1. This
result is consistent with the finding that patterns in
Set 2 yielded more learning than patterns in Set 1:
an encoding fixation would interfere with learning the
original pattern. In other words, unfamiliar visual
information tends to be encoded in the same manner
repeatedly, regardless of accuracy, as is the case for
meaningful paragraphs (Kay, 1955), and is consistent
with elicitation theory (Denny, 1966).

REFERENCES

BernBacH, H. A. Processing strategies for recognition and recall.
Journal of Experimental Psychology, 1973, 99, 409-412.



452 EVANS AND DENNY

BernBACH, H. A., & KupcHOK, P. G. Recognition and recall in
short-term memory. Journal of Mathematical Psychology,
1972, 9, 237-242.

Craik, F. I. M., & LocksArt, R. S. Levels of processing: A
framework for memory research. Journal of Verbal Learning
and Verbal Behavior, 1972, 11, 671-684.

DENNY, M. R. A theoretical analysis and its application to training
the mentally retarded. In N. Ellis (Ed.), International review of
research in mental retardation (Vol. 2). New York: Academic
Press, 1966.

Hees, D. O. Distinctive features of learning in the higher animal.
In J. F. Delafresnaye (Ed.), Brain mechanisms and learning.
London: Oxford University Press, 1961. ,

KAy, H. Learning and retaining verbal material. British Journal
of Psychology, 1955, 44, 81-100.

KinTscr, W. Learning, memory, and the conceptual processes.
New York: Wiley, 1970.

Lorrus, G. R. Comparison of recognition and recall in a
continuous memory task. Journal of Experimental Psychology,
1971, 91, 220-226.

MELTON, A. W. Implications of short-term memory for a general
theory of memory. Journal of Verbal Learning and Verbal
Behavior, 1963, 2, 1-21.

SPERLING, G. The information available in brief visual presenta-
tions. Psychological Monographs, 1960, 74(No. 11).

Turvey, M. T. Repitition and the pre-perceptual information
store. Journal of Experimental Psychology, 1967, T4(No. 2,
Part 1), 289-293.

(Received for publication August 4, 1976.)




<<
  /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




