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The Role of Decay and Interference in Short-Term
Recognition Memory'

A. K. M. Abdur Rahman®

Department of Psychology, University of New Castle ( Australia)

This study investigated the roles of decay and interference in short-term
recognition memory for visual stimuli. Three experiments, involving 300
subjects, are reported, The general procedure was to test six independent
groups of subjects in each experiment, The different groups received different
treatment conditions including decay, retroactive and proactive interference
situations. The rate of presentation, the nature of the recognition test and
the duration of the delay interval were varied in different experiments. The
results do not show any decay effect in short-term recognition memory, The
interference effect, however, seems to be ambigous. Apparently both retroactive
and proactive interference effects seem to be significant. The apalysis of
recognition errors indicates that the discrimination of list-membership required
by the presence of the interference items amog the recognition alternatives was
confounded with an interference effect. The apparent interference effect in
the results are thus an artifact of the recognition procedure used. The
results seem to indicate a persistence of short-term recognition memory agaiost

both decay and interfeernce.

Decay and interference are suggested to be the two major causes
of forgetting in both short-term and long-term memory. The relative im-
portance of decay and interference in the explanation of forgetting has
been a matter of debate in recent years ( Melton, 1963 ). Resulis of ex-
periments on long-term memory ( LTM ) suggest that interference by inter-
. polated material produces greater loss - of retention than by simple decay
( Meiton, 1963; Postman, 1961). Butthe role of decay as against interference
in short-term memory (STM) is not clear ( Broadbent, 1963 ; Corballis,
1965 ; Melton, 1963 ; Peterson, 1963).

The experiments reporied in this paper were designed to compare the
decay process with the interference process in short-term memory for visual
stimuli under a recognition procedure, The loss of short-term retention
produced by decay alone is compared with the loss brought about by decay

1. This research was supported by the Defence Research Board Grant 9401-11 to
Dr. D. O. Hebb, Professor of Psychology, McGill University, Montreal, Canada.
2, This study formed a part of the Ph. D, thesis by the author submitted to the
Faculty of Graduate Studies and Research, McGill University, Montreal, Canada,
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and interference operating  together. A decay situation was arranged by
introducing a delay between the presentation and test of the items with-
out any interpolated task., The interference condition used interpolated
malterials similar to the test items between their presentation and test.
Dissimilar materials were interpolated with a view to preventing rehezrsal
during the intervening period between presentation and test as 2 control
condition for both decay and interference by similar materials. Both simi-
lar and dissimilar materials were also prosctively presented 23 interference.

The experimental paradigm was to test six independent groups of
subjects for six different conditions. Group 1 was tested immediately «fter
the presentation of the stimuli in order to assess the extent of short-term
recognition memory without any decay or interference ( decay resulting from
the time taken by the presentation and test and inter-item interferemce
were assumed to be common in all cases). This group also served a3 2
control for both decay and interference. Group 2 took the 1ecognition
test after an unfilled delay interval following the stimulus presentaticn (2
decay situation with rchearsal allowed ). Group 3 was presented with 2
series of dissimilar items ( apparently to be tested ) in order to prevent
rehearsal during the intervening period between presentation and test. This
ty control” for “similarity-interference”
jes of similar item but was tested for
n the impression that all the materials

group also served as “dissimilari
group. Group 4 received two ser

the first scries only. Ss were give
would be tested. This group was assumed to be the retroactive interference

(R1) group. Group 5 was the opposite of Group 4: a proactive
interference ( PI) situation ; recognition test was taken for the szcond
series of items. Group 6 was the «“dissimilarity control” group for PI;
the first series was the dissimilar items, the second series being the test
stimuli. It was hoped that the relative importance of decay and interference
processes as Ccause of forgetting in short-term recognition memory (STRM)
could be determined by a cross-comparison of performance of these diffe-

rent groups.

Experiment 1

This was an exploratory experiment designed to develop a technique
to study the operation of decay and interfernence processes in short-term

recognition memory.
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Method
Subjects
Sixty paid subjects (27 male and 33 female ) participated in the
experiment. They were divided into 6 groups of 10 Ss each. The Ss were
college or high school students between 16 and 22 years old.

Apparatus and Materials
Ten low-associatiop value (0 to 209, ) nonsense syliables (Hilgard,

1951 ) constituted the stimulus items. Another set of similar ( common
initial letter) low-association value (0 to 209;) mnonsense syllable was
used as the interference items. Ten 3-digit numbers, selected from a table
of random numbers, were the dissimilar rehearsal-preventing items. Thirty
new (0 to 20% ) nonsense syllables were randomly mixed up with the
stimulus and interference items to form a sequence of fifty alternatives in
the binary-choice recognition test. All items were sequentially presented
by a slide projector onto a white screen. Each item occurred on a separate
slide ( black on white ). The rate of presentation was controlled by a
Lafayette electronic timer connected with the projector. The distance
between S and the screen was 10 feet ; and the projected size of the

letters or digits was 2 1 x21% inches.

Procedure
The test consisted of two parts, a presentation part and a recognition

part. All Ss were individoally tested. They were told that the experiment
was a recogpition-memory test. Ss were instructed to say the letters or
digits of the items in the presentation part. The recogpition part required
them to respond ‘yes” or “no” to each of the alternatives indicating
whether they saw the item in the presentation series. Subjects were ins-
tructed not to count the number of yeses or noes, and nothing was said
about guessing. As a result, the pumber of yeses or noes for any subject
was unrestricted (within the limit of fifty). E recorded S’s responses on
a sheet containing the alterpatives arranged in the same order. Any missed
jtem was considered as an error. The rate of presentation for all items
was 3 seconds/item with an interval of 1 second between items.

Six groups of subjects received six different treatment conditions as
outlined below :

Group 1 ; This group took the recognition test immediately after the
presentation of the stimuli. The termination of the stimuli was marked
by a blank flash on the screen. A question mark “?” appeared on the
screen to signal the beginning of the recognition test.
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Group 2 : The recognition test was taken after a delay of 40 seconds
following the presentation of the stimuli. The projector Wwas turned off
during the delay interval and Ss rested. There was no specific instruction
about the rest interval. S’s rehearsal was therefore uncontrolled. After
the delay, S was given a ready signal and the projector was turned on.
The test signal “?” appeared and the recognition test followed in the
same way.

Group 3 : Two sequences of stimuli were presented ;
syllables- were followed by a number series. The two series were sepa-
rated by a blank flash on the screen. Ss were told that either the non-
sense syllables or the numbers would be tested, depending on whether they
saw the symbol “?L” or “?D” before the recognition test, The test was
of course always on the nonsense syllable series.

Two series of similar nonsense syllables were presented with
ould be tested, depending

d. The test was always

the nonsense

Group 4 ©
the instruction that either first or second series W

on whether the test symbol 71" or «“? II” appare
on the first series.
The duration o

was 40 seconds. _
Group 5 : This group was just the opposite of Group 4. Subjects

received the same instructions as in Group 4, but the test stimuli occurred
in the second series ; and the second series was always tested.

Group 6 : The number series was presented first followed by the
Ss were told that either of the series would be
n the second series ( nomsense syllables ).

f the interpolated task in both Group 3 and Group4

nonsense syllable series.
tested ; but the test was always o

Results

The number correct ( out of ten) was taken to be the recognition score.
Since the ‘‘yes-no” choice was outl of 50 alternatives, individual differences in
recognition-error was quite large. The following formula was derived for

the correction for guessing in the recognition scores.
Assume that S actually recognizes X itemes and randomly guesses

another y items.

He guesses then from a pool of 30 -xX
Expected number of correct guesses =ég - x.y
- X

Expected number of incorrect guesses =§0—4*—-y
- %
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X 50 - x
and

10-x y = R ( number right )

40 W ( number wrong )

___..y =

T50-x
Solving for x :

10-x _ 50-% w _R

¥ 5p-x = A0
10-x
X 4 0 . W=R
Wx W
SR ot
4R - W 40
X = X
4 40-W

G0R, - 10W ( formula used )

or X = ._.—40 _:__w._.

The mean and standard deviation

of the corrected scores for the

different groups are presented in Table-I (a). A one-way analysis of variance

Table I(a)

Group Means and Standard Deviations of the Recognition Scores

( Corrected for Guessing ) :

Experiment I
Standard Deviation

Group Mean
1. Immediate 6.26 ; 1.94
2. Delay 7.10 1.62
3. Dissimilar RI 7.72 1.52
4, Similar RI 4.82 2.21
5., Similar PI 3.10 : 1.89
6. Dissimilar PI 5.56 2.06

was carried out on the corrected scores.

The F ratio (7.05;df:5, 54)

is highly significant ( P <001 ). Following the analysis of variance, Duncan’s
New Multiple Range Test ( Edwards, 1960 ) was used for individual com-
parison of the group-means, Table I(b) summarizes the comparison. The
comparison shows the performance in the similarity PI group ( Group5)
is significantly poorer than all other groups, except similarity RI ( Group
4). Recognition in the similarity RI group ( Group 4) is significantly
poorer than its “dissimilarity control” group ( Group 3) and the delay
group ( Group 2). The difference between the dissimilarity PI group (Group
6 ) and the delay group ( Group 2 ) also turns out to be significant. This



Table-I(b)

Multiple Comparison of Group Means by Duncan’s New Multiple
Range Test : Experiment I

1 2 3 4 5 6
Group Immediate Delay Dissimilar Similar Similar Dissimilar

: RI RI Pl PI
1. Immediate
2. Delay p<.05
3. Dissimilar RI p<.05
4. Similar RI p<<.05 p<.0l
5. Similar PI p<.01 p<.01 p<.0l p<.05

6. Dissimilar PI

shows a PI effect even with dissimilar items. The defference between the
immediate test and delayed-test groups was not significant ; nor was the
delayed ( rehearsal allowed ) group significantly different from the dissimi-
lar interpolation ( rehearsal prevented) group. This indicates that neither
decay nor rehearsal seems to have any significant effect on short-term
recognition memory ( STRM ). Only the similarity-interference ( retroactive
and proactive ) factor seems to significantly decrease STRM.

As the items of the interference series were included among the recog-
nition alternatives, a discrimination of the list-membership of each item
was required for its correct recoguition. An analysis of the recogaition
errors was, therefore, carried out in order to determine wheather the inter-
ference items were more frequently chosen than the new items. The mean

pumber of items chosen from the interference and new series by different

Table I(c)

Mean Errors of Recognition from the Interference and WNew Iltems of
the Recognition Alternatives : ExperimentI

Group Interference items New Items
1. Immediate 6.30 6.30
2, Delay 3.30 3.80
3. Dissimilar RI 5.70 6.10
4. Similar RI 11.10 5.50
5. Similar PI 11.10 6.10
6. Dissimilar PI 5.70 5.90

mi—

groups is presented in Table-I(c). As the number of new items among
the recognition alternatives was three times larger than interference items,
the error-scores from the interference items were multiplied by three to
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bility of choice of items (rom both categories ( interforonce
for

equate the proba
A two-way analysis of varinneo

and new ) of incorrect alternatives,
ated measures (interference items and now itoms ) was capriod out on
hotwoen the

repe
The main efleet as well as the interaction
) is highly

the crror-scores.
groups and repeated measure (interference items and new itoms

wilt
in ounoh

significant ( P<"001 ). Following the analysis of variance, the t-test

applied for the individual comparison of the repeiated megsures

tferenco and now items chosen wis
g (Group

group. The difference between the inte
1 all

highly significant ( P<:0l)in the two similarity-interferonce group

4 and 5). The differenco between the interference and new itoms it

other groups was insignificant,

Discussion
The results do not show any decay effect of the delay interval used.
than in

The recognition performance in the delayed-test group is botter

the immediate-test group. This might have been duo to a rehearsal factor
counteracting the decay effect. Butthe recognition score for the rehecarsal-
till higher.

prevented group ( dissimilar interpolation ) turns out to be s
Although the difference is not significant, this docs not support tho rehear-

sal-strategy hypothesis. The better perf’ormanée in the delayed-test groups
( blank or dissimilar interpolation ) is perhaps due to a consolidation
process operating during the delay interval while no similar interfering
material is presented. This consolidation factor counteracts both dccay

by the delay interval and interference by the dissimilar materials.
The results, however, show a significant interference effect by similar

materials ( retroactive and proactive ). Groups 4 and 5 (similar interference,
RI and PI) yielded the lowest scores. But proactive interference secms
to be stronger than recroactive. The similarity PI group vyielded consis-
tently poorer recognition ‘scores than all other groups. The RI effect is
not consistant ; the similarity RI group ( Group 4) is not significantly

different from other non-interfercnce groups except its dissimilarity control
( Group 3 ). This inconsistency in the RI effect might have been due to

associational factors resulting from the long exposure duration per item
( 3 secondsfitem) used in this experiment. On the other hand, the PI
effect even with dissimilar materials is significant. Performance in the dis-
similar PI group ( Group 6) is significantly poorer than all other non-
interference groups except Group 1 ( immediate ),

The immediate-test group, for some rcason, has a very low parfor-
mance score. This is perhaps because of the absence of consolidation in



this group. In the three test-conditions which prevent consolidation (Group

1, 5 and 6 ), performance is poor, the similar PI group being the Poorest
of all. Among the three groups permitting consolidation ( Groups 2, 3
and 4}, the similar RI group ( Group 4 ) has the lowest score. The pooregt
performance in the similar RI group is due to similarity-inference coyp.
teracting consolidation. But poorer performance in Group 2 ( delayed-test,
rehearsal allowed ) than in Group 3 ( dissimilar interpolation, rehearsal pre.
vented ) cannot be explained by the consolidation hypothesis. It indicates
that rehearsal impairs STRM rather than facilitating it. Thus in Group 2
rehearsal counteracts consolidation, and performance is poor. The dissimlar
RI group ( Group 3) has the most uninterrupted consolidation as neither
rehearsal nor similarity-interference is counteracting it. Consequently, this
group yields the highest recognition score.

The poor performance in the two simi—larity—interferen'ce groups ( RI
and PI) supports the interference hypothesis in STRM ; and the results
are consistent with STM findings using recall.

On the other hand, the analysis of errors shows that interference
items were significantly (P<(-00) more often chosen that mew items by
the groups exposed to the interference items ( similarity RI and P1), while
other groups not exposed to the interference items chose both the inter-
ference and new items on a chance level. This means that recogaition
as such was not affected by the similarity-interference ; instead, the dis-
crimination of list membership of the recognized items was impaired. The
appearance of the interference items among the recognition alternatives
requires a discrimination of the list-membership of each individual item
in addition to judging its familiarity (recognition in the absolute sense)
Thus the interference effect measured by the number of items correcty
recognized appears to be an artifact of the recognition test used. Simi.
larity interference may not decrease recognition performance in its abso-
lute sense. This impairment of the discrimination of list-membership is
similar to interlist intrusions observed in short-term recall studies.

But how much of the interference effect showed by the recognition
scores could be explained away as an artifact couid not be determined
from the results. A simpler recognition task without discrimination of list-
membership is necessary to determine the extent of interference effect pro-
duced by similar interference items in STRM.
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Experiment Il

ly exploratory ; and
g for a short-term memory test.

the exposure duration

The decay

Experiment I was main
interference

i Jon
per item was perhaps too : il .
effect ( with or without rehearsal ) was mnot sigaificant. Th-stem i
effect, however, was significant, but the trend was not consi Een
’ Besides, long-term memory components

at they were forming assoclations

to warrant any conclusion.
replicated as Experiment 1I

found to be prominent as Ssindicated th
for the items. Accordingly, Experiment I was

with a faster rate of presentation.

Method

Subjects
Another six groups of 10 Ss each were drawn from the same source

( 23 male and 37 female ).

Apparatus and Materials ™ '
The apparatus and materials used were the same as in Experiment I.

Procedure
The same procedure was foliowed as in Experiment I except ihat the

rate of presentation was 1 second/item ; and the delay ianterval as well as

the duration of the interpolated task was 20 seconds.

Resalts
The same formula was used for the guessing correction of the recog-

nition scores asin Experiment I. The mean number correct and the standard
deviation of the recognition scores (corrected for guessing) for different
groups are presented in Table 2 {a). Examination of Table 2 (a) shows
that Groups 4 and 5 (similar RI and PI) have the lowest recognition

Table 2 (a)

Group Means and Standard Deviations of the Recognition Scores
( Corrected for Guessing ) : Experiment II
Standard Deviation

Group Mean
I. Immediate 6.65 1.74
2. Delay 5.88 2.40
3. Dissimiiar RI - 6.68 1.79
4. Similar RI _ 2.81 2.20
5. Similar PI 2.58 1.52
6. Dissimilar PI 6.28 1.51

9



All other groups look more or less alike in their mean recognitiop

§corcs. .
ccores. A one-way analysis of variance was carried out on the correcteq
ccores. The F ratio ( F=9.35; df=5,54) is highly siguificant (p<.001),

Duncaa’s New Multiple Range Test for the comparison of means following
the analysis of variance shows that Groups 4 and 5 ( similarity RI. and
PI) are significantly poorer ( p<.0l) than all otber' groups. There is no
significant difference between the gsimilarity RI and PI. groups.(.Grc?ups 4
and 5), however ; although the recognition scores in the similarity RI
groups is slightly higher than in the similarity PI group. ENo other groupg
are significantly different from one another. The comparison of different

groups appears in Table 2 (b).

Table 2 (b) : -
Multiple Comparison of Group Means by Duncan’s New Multiple
Range Test : Experiment II .

1 2 3 4 5 6
Group Immediate Delay Dissimilar Similar Similar Dissimilar
RI RI PI PI
1. Immediate
2. Delay
3. Dissimilar
4. Similar RI p <0l p <01 p <.01 p <.0l
5. Similar PI p <0l p <.01 p <.01 p <.01
6. Dissimilar PI

While the results apparently indicate a significant interference effect
(RI and PI) by the similar materials, analysis of the recognition errors
reveals a different picture, Table 2 (c) shows the mean error-scores from
the interference and new items. As the numberof new items among the

Table 2 (c¢)
Mean Errors of Recognition from the Interference and New Items
-of the Recognition Alternatives ¢ Experiment II

Group Interference Items New Items
1. Immediate 4,50 5.20
2. Delay 5.70 5.60
3. Dissimilar RI 7.80 6.20
4. Similar RI 10.50 5.30
5. Similar PI 12.60 6.00
6.

Dissimilar PI 7.20 5.40
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three times larger than the interference Items,

ition alternatives was . 5%
gzog:rlr:?:cores from the interference items Were mu]trp?led b'yt;hfi;erf:nz:
equate the probability of choice of items from both categonesf Exr;iance o
and new ) of incorrect alternatives. A two-way apalysis © {a e
repecated measures was carried out on the error-scores to determine
the interference items were sigoificantly more often chosen than the PO%
The main effect as well as the interaction between Eroups and

s and new items ) was highly significant

he analysis of variance shows that the
) chose the interference

groups

items.
repeated measures ( interference item

( p<.00!1 ). The t-test following t
two similarity-interference groups ( Groups 4 and 5
items (among the errors) significantly more often then the other

( p<.00l ). The choice from either categories of incorrect alternatives ( 1ptez-
ference items and new items j in all other groups was on 2 chance ]e‘,/e]'
The analysis of errors raises doubt about the interference interprelalion

of the results, and suggests that much of the interference effect could
probably be attributed to the discrimination of list-member-ship of items
rather than to the decreasing function of the gimilarity-interference ( RI

and PI) effect.

Discussion
As in Experiment I, the results do not show any decay effect by the

delay interval used. Onply the interference effect due to the presentation
of similar materials (RI and PI) seems to produce significant decrement
in the recognition scores. Both similarity RI and PI consistently show up
in the results. Although there is no significant difference between the two

similarity-interference groups, PI effect seems to be stronger than RI asin
Experiment I. The STRM loss in the similarity PI group is greater than
in the similarity RI group. This difference might have been due to lack
of consolidation in the PI group, while consolidation facilitates performance

fn the RI group. But the consolidation hypothesis as such does not seem
to be tenable as there is little difference between the non-interference groups

enjoying consolidation ( Groups 2 and 3) and the ones lacking consoli-

dation ( Groups 1 and 6 ).

The poorer performance in Group 2 ( delayed- test, rehearsal allowed )
than in Group 1 (immediate-test )—although the difference is not signifi-
cant—might indicate a decay effect of the delay interval in spite of rehear-
sal counteraction decay ; and this suggests that if rehearsal were prevented,
the decay effect would probably be significant. But the better performance
by Group3 which prevents rehearsal by interpolating dissimilar materials-
rules out the decay suggestion. The poorer performance by Group 2 ( delayed
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test, rohearsal allowed ) than by Group 3 ( dissimilar interpolatiop
prevented ) indicates, as in Experiment 1, that rehearsal probat,
rather than facilitates short-term recognition memory.,
While the recognition scores show a significant simil
effect (RI and PI ), the analysis of recognition errors suggests that yhe
apparent decreasing function of both RI and PI by similarity might b
an artifact of the recognition test. As in Experiment I, the discriminatiop
of list-membership rather than absolute recognition seems to be impaireq
by similarity-interference. Thus, while both similarity RI and PI effect
became consistent after elimination of the associational factors by using
faster rate of presentation (1 sec./item ), the similarity-inteference inter.
pretation does not seem convincing because the groups exposed to inter-
ference chose the interference itcms (among the errors) significantly more often
than new items, but the error-scores from both categories of incorrect
alternatives ( interference and new items ) in all other groups not exposed
to interference remained at a chance level. This shows, as in Experiment
I, that much of the similarity R1 and PI effect obtained could be attribu-
ted to impairment of the discrimination of list=membership rather than
loss of absolute recognition. Although it could not be determined from
the results that how far of the similarity-interference effect is attributable
to the discrimination of list-membership, the results seem to question

both the decay and interference theory of short-term memory so far as
short-term recognition memory is concerned.

» reheatSal
ly Impajg

arity-interference

Experiment I1I

The number of recognition responses was unrestricted and guessing
was high in the first two experiments. The variance was quite large as a
result. The task was difficult because Ss had to decide first whether they
had seen a particular alternative before and then, in the similar interference
condition, whether the syllable had been seen in the test or in the
interference list. Thus guessing probability was high, and consequently,
recognition-error was large. Experiment III was designed to use a multiple-
choice recognition test with all the alternatives presented together. Guessing
would be reduced because the maximum number of choices was limited

by the number of correct responses.
Method
Subjects

The subjects were 71 males and 49 females ( between 17 and 20 years

old ) volunterring from an introductory psychology course. They were
divided into 6 groups of 20 Ss each. ’

-
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Apparatus nad Materials | :
The apparatus and materials used were the same as in Exper;;egned
I and 1, but all the alternatives of the recognition tfist werz e:;een .
together in a random order on a single slide., The distance be =
and the screen was 15 feet : and the projected size of the letters or dig

was 3/4 x 3/4 in.

Procedure ’ . ition
The procedure was the same as in Experiment II except in the recogn

test part. The correct and incorrect alternatives appeared together fox:
comparison in the recognition test. Ss were required to identify the ‘correct
items from the list and write them down in any order. They were instructed
to write down as many items as they could recognize (not exceeding ten )

within a 2-minutes time limit,

Results

As the numbcer of recognition responses for different subjects was
still unequal, the same formula was for guessing correction as in
Experiments I and II. The mean and standard deviation of the corrected
Scores for all the groups are preseated in Table 3 (a)- An analysis of

Table 3 (a)

Group Means and Standard Deviations of the Recognition
Scores { Corrected for Guessing ) : Experiment I1I

Group Mean Standard Deviation
1. Immediate 3.96 2.?;
2. Delay 4.61 - 1.56
3. Dissimilar R] 3.89 1.81
4. Similar R 2.02 : 1.80
5. Similar pPJ 2.10 1.59 .
6. Dissimilar PI 4.39 2,.11

. e b
verianc ~Wa ificati i ey
ance ( one-way clasmﬁcatlon) was carried out on the corrected recognj

tion Osgores. The ‘F ratio ( F=6.99 ; df=5,ll4) is highly significant
é :sf.wai )1.IS EQI;OWI?g .th.e analysis of variance, Duncan’s Multiple Range
il Come aruor individua] comparison of the different groups, The
e p 1s<;n of the Broup meang appears in Table 3 (b). Both

y-mierlerence groypg (RI and PI') ape significantly po.orer in
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Table 3 (b)

Multiple Comparison of Group Means by Duncan’s New
Multiple Range Test : Experiment IIL

1 2 3 4 5 6
Group Immediate Delay Dissmilar Similar  Similar Dissimila,
RI RI PI PI

1. Immediate
2. Delay
3. Dissimilar RI
4. Similar RI P<0l POl  P<.0I P <.01
5. Similar PI P <01 P <.0l P <.01 P <.01
6. Dissimilar PI

recognition performance than all other groups ( p<<.0l1). The difference
between all other groups is insignificant. There is of course no significant
difference between the two similarity-interference groups ( RI and PI),
although the similarity PI group ( Group 5)has slighty higher score than
similarity RI group ( Group 4). Unlike the previous two experimeqts,
the delayed-test group ( Group 2) has the highest, and the dissimilar PI
group (Group 6) the next highest scores. Among the non-interference
groups, the immediate-test group ( Group 1) is the poorest in performance.

Since the interference items were also included among the recogai-
tion alternatives, an analysis of the recognition-errors was made to determine
whether the interference items were more often chosen (among the errors)
than new items by the interference groups than by the non-interference
groups. The mean error-scores from both categories of incorrect alterna-
tives ( interference items and new items ) are presented in Table 3 (c). Asthe

Table 3 (c¢)

Mean Errors of Recognition from the Interference and New
Items of the Recognition Alternatives : Experiment III

Group Interference Items New Items
l. Immediate 3.45 3.50
2. D‘e]ay 1.95 2.45
3. Dissimilar R 4.20 | 2.00
4. Similar R 6.75 3.05
5 Simil ' '
B milar PJ 7.20 3.30

Dissimilar PJ A0 e
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n alternativis was three times

pumber of new items among the recognitio terference

i m the in
Jarger (han the interference items, the error-scores '|f1:o ichis e
jtems were multiplied by three to equate the probability

: rpnatives. A
from both categories ( interference and new ) of 1ncorre(citntz(:lrt;’;3 L e e
two-way analysis of variance for repeated measures i e i e
and new ilems) was carried out on the error-scores. BoO ot R
and the interaction between the treatment groups and re:pteh e ot
are highly significant (p<.001). The t-test following i
kvariance shows that the two similarity-interference groups ( Group

chose the interference items (among the errors) significantly (P<'22elp)t
more often than the new items. The non-interference grougs. (Oimer_
Group 3 ( dissimilar-interpolation ), chose items from bo.th categotles ( ol
ference and new) on a chance level. The dissimilarpm?erpolatlon 501)
( Group 3), however, chose the interference items significantly ( p<<.
more often than new items. i

Discussion

The results do not show any decay effect of the interval on shori-
term recognition memory. The similarity-interference effect ( RI and .PI. )s f)n
the other hand, is highly significant as the performance in both similarity
RI (Group 4) and similarity PI ( Group 5 ) groups is significantly poorer
than all other groups (including their respective ‘dissimilarity-eontrols’ ).
This suggests that interference may play a significant role in STRM,
while decay does not.

But the similarity-interference interpretation is questioned by the
analysis of thc recognition errors as in Experiments I and II. The groups
exposed to similarity-interference chose the interference items among the
errors  significantly (p<.001) more often than the new items, while the
Don-interference groups chose items from both categories ( interference and

new ) on a chance level. This shows that discrimination of list.
ship of the recognized ite

and interference items am

member-
ms, as required by the presence of both stimulus

ong the recognition alternatives, was impaired by
ather than absolute recognition being affected.

membership, ip spite of

t the same time, could
s a similarity-intérference effect, and

: : the results
would support the Interferenee theory of short-term memory in that sepge

interferece items
new items. Ag
preference for
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interference items to new items cannot be explalincd by the discriminm‘uon
of list-membership hypothesis. The only e-xplanutmn that could be Offereq
for the greater frequency of interference items (am-ong errors ) th:n.n New
items is the greater similarity of the interference ltcmsf .to the stimulyg
items. But this explanation even does not seem convincing .bccz.msc no
other non-interference group shows this toendency. The explanation is rather
upknown and further investigation is necessary to provide the CXpIéln{'lt.ion.
Unlike the previous two experiments, rehearsal secms to facilitate
performance as the recognition score in Group 2 (dela‘yed-test, .rchf:ur:.;ai
allowed ) is higher than any other group, though the difference “is signifi-
cant only in case of the two similarity-interference gro.ups ( Groups 4
and 5). Performance becomes poorer when rehearsal is cox?txjolled b.y
interpolating dissimilar materials ( Gaoup 3), although the difference is
not significant. This tendency of rehearsal to facilitate performance, wl:ule
consistent with STM results using recall, seems to rule out the suggestion
made by the first two experiments that rehearsal might impair rather
than facilitate STRM. The conflicting results about the effect of rchearsal
on short-term recoguition memory might have been due to the difference
in the recognition procedure used in this experiment.

- Another insignificant but interesting difference is between Group 1

( immediate-test ) and Group 6 (dissimilar PI )., The recognition test in
both the groupsis taken immediately after the presentation of the stimulas
items. In spite of the dissimilarity-interference of the proactively presested
numbers, the performance in group 6 is higer than in Group 1 { immediate-test)
which has no interference whatsoever (RIor PI), This difference might have
been due to a contrast effect between the numbers and nonsense syllables,
or due to a “‘novelty reaction” to the nonscnse sylables
the numbers. On this assumption, however,
would be expected in Group 3 ( dissimilar.

eliminating the facilitating effect of rehearsa
conditions

after recciving
a similar facilitating effect

interinterpolation ), even after
I, and in the corresponding
of the previous two experiments.

This is not the case ; and
the “contrst-effect”” or ‘““novelty-reaction” hypothesis, peculiar to this experi-
ment, would seem convincing if it js assumed that numbers and nonsense
syliables have diiferential facilitating effect on each Other due 1o contrast
effect or novelty reaction,

‘ Ffi?ﬁ? consolidation effect does not show up in the results as there is
CItn . . . v
( Gro ce between the nop. terference groups enjoying consolidation |
UPS 2 and 3) and tpe ones lacki idati 16)!
when the fagilitagi, " UE consolidation ( Groups 1 and 6)
& cliect of rehearsa] and “novelty reaction”

little in

. o In £
1s eliminated.
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General Discussion
The results of the present series of experiments do not support the

decay theory of short-term recognition memory. The extent of persistence
of STRM -against decay was not determined in the present study. But
witkin the range of intervals studied (up to 40 seconds), it may be con-
cluded that short-term recognition memory is not subject to decay. On
the contrary, short-term recall is often found to be subject to decay wilh
much shorter intervals ( Brown, 1958 ; Peterson and Petersou, 1959). Short-

term recognition memory seems to be quite different from short-term
recall so far as the decay theory in concerned. The effect of interference

is ambiguous. Apparently in the results, the similarity-interference ( RI
and Pl) seems to have produced a significant decrement in short-term
recognition memory. But analysis of the recognition-errors showed that
the interference effect was perhaps an artifact caused by the interference

items among the recognition alternatives.
The results, however, could be interpreted as supporting an interference

theory if the discrimination of list—membership of the stimulus and inter
ference items is taken as the criterion of performance. Exposure to the

similar interference items impairs the discrimination, and intrusions from

the interference series are numerous. Wickelgren ( 1965C) found a similar

tendency in recall. Intrusions tend to be similar to the presented items,
and their frequency increases with the degree of similarity with the
presented items. The same kind of intrusions are also reported with
acoustic similarity of the interference items ( Wickelgren, 1965d ).

If, on the other hand, the absolute recognition performance ( iden-
tification of the previously exposed items ; both stimulus and interference )
is taken as the criterion, interference has no effect on shori-term recog-
nition memory. The impairment of recognition performance in the results
was thus an artifact of the presence of the interference items among the
recognition alterpatives. This suggestion is confirmed by a subsequent
study ( Rahman, 1968 ) in whieh the recoganition performance was found
to be unaffected by interference when the interference items did not occur

- among the recognition alternatives. The recognition errors, or false positives,

however, appear to be parallel to intrusion errors in short-term recall
( Wickelgren, 1966a, 1966b ). No definite conclusion is, however, warranted
by the results about the decay or interference process in short term recogni¥
tion memory. Further investigations with longer delay intervals and clear
but inteference process are necessary in order to determine the relative
roles of decay and interference in short-term recognition memory.

3
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concerned with negative
It has been found that

position of
e

The present paper is a review of research findings
recency effect in free recall studies of memory.
in a free-recall experiment, the last few words in the serial
a list are retrieved best (recency effect) in the initial test while retrieved
least well in a second recall session (negative recency effect). Several theo-

rists have forwarded different models of memory to explain the resutls of

Most of the studies reviewed in this paper support
As far as ‘rehearsal’

‘quantity of rehearsal’
However,
in-

free-recall studies.
the two-store model of memory (STM and LTM).

ijs concerned a number of studies have supported
point of view, as being responsible far negative recency effect.
others have questioned this, and have suggested -quality of rehearsal’
terpretation  Other variables discussed influencing recency in serial position
learning are coding, modality and experimental paradigms. From the stu-
dies discussed in this paper it is evident that the present theories of memory
are inadequate in explaining all the variations found in studies of memory.
The two-store model, however, has played a very useful role in memory

studies,

Considerable research evidences indicate that the last few words in
a free recall list are retrieved best ( recency effect) in initial test while
ret;icved least well in a second recall session. This phenomenon of “nega-
tive recency” in free recall was first described by Craik (1970). Io the
last few years several theorists have advocated various models of memory
to describe the results of free-recall studies. The present paper is a review
of the studies indicating recency effect in free recall. The first section of
the paper discusses the theoretical frameworks forwarded by different theo-

rists. The second section reviews the experiments designed to test speci-

fic theoretical models. The last section is a discussion of current data

reexamined in the light of existing theoretical models of memory.

Theoretical Considerations

One process model of memory :
The better recall of terminal items (the recency effect)is handled by
:Eznptr;cess model. of memory (Melton, 1963) by postulating that an item’s
gth or accessibility is very high immediately after presentation but
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ented. The proponents of yp.
recall after a few seconds
riables that govern recall ovg
ne distinction between a short,

falls off rapidly as further items are pres
tary theory of memory have argued that
affected in very similar weys by the va

i d that therefore t
much longer jntervals an .
term memory mechanism, of the one hand, and a longer term mechanismy,

on the other, is purely arbitrary. They cite evid.ences that the short .'term
retention improveé just as does long term rela.tlon when th? fnateml to
be recalled is repeated pefore a test of retention OT when it 18 repeated
between successive 1eSis (Hebb, 1961 ; Hellyer, 1962). Tl.Jey also argue
that retention after a brief delay 1S subject to proacfive mterf.erence, as
is retention after long delay (Keppel and Underwood, {962). Unitary theo-
rists do not distinguish short and long term ret

ention as no quantitative
and experimentally manipulatable differences could be found between them.

Two-storage mechanism in free recall :
Waugh and Norman (19695) proposed that the last few words in a
free recall list are retrieved from primary memory (PM) whereas. earlier
words are retrieved from secondary memory (SM) with greater dlfﬁcult{r.
Every verbal item that is attended to enters PM, and the capacity of this
system is sharply limited. New items displace old items, while displacefi
items are permanently lost. When an item is rehearsed, however, it
remains in PM and it may enter SM. The recency effect is attributed
to this highly accessible PM, while prerecency items are considered to be
recalled from a more commodious and permanent SM, with a, probabi-
lity that depends on a wide variety of experimental variables. Broadbent

(1958) had proposed a similar model earlier.

Glanzer and Cunitz (1966) proposed two distinct storage mechanisms
of memory. In free-recall, the recency effect is held to reflect output from
shori-term store while previous items are retrieved from long term store.

Atkinson and Shiffin (1968) divided memory into three structural
components : the sensory register, the short-term store, and the long-term
-store. Incoming sensory information first enters the sensory register, where
it resides for a brief period of time, then decays and is lost. The short
Ierm store receives selected inputs from the sensory register and also frof,
;n]g;ts‘:fmw;t;;:‘aI;:ir;zatg;n itr;x theg;hort-term store decays completely and
called rehearsal could mainta' i li .SCCODd. Howeve'r y contorol Proce?S
S e subjectalcl; 2 umtgd amount of mfor{natlon. in this
e e ; esxres: Tl?e long term store is a fairly pef‘l

nformation, which is transferred from the short-terwl
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store. Atkinson and Shiffrin (1968) model

21

is an explicit rehearsal mechaonism,

They assume that primary memory storage in itself, without rehearsa.l, plays
a negligible role and show that rehearsal strategies may under certain con-

ditions become the dominant features of the learning process,

This follows

from the notion that the short-term store contains a rehearsal buffer which

can hold 4-5 words. Once the buffer is

full, further incoming items knock

out words already present. Thus the words at the end of the list vtfill
remain io the buffer for a shorter time on average as compared to earlicr
items since they are retrieved soon after presentation. The model further
postulates that the strength of registration in LTM depends on the length
of an item’s stay in the buffer so it follows that the last words in a list,
although better recalled than earlier words in immediate recall, should have
the least strength in permanent memory.

Two retrieval process :

Tulving (1968) has proposed an alternative view, that the storage

system of memory is unitary and that

differential recall of items from

differeat serial positions and the differential effects of various inde-

- pendent variables on such recall are

to be attributed to different kinds

of retrieval mechanisms. He argues that differences in recall of early, middle,
. and late input items reflect primary differences in the accessibility of these

' items. Late input items may be retrieved

more easily because certain kinds

| of additional auxiliary information, stored with each item at the time of
_presentation, are available for these items and not available for items

perceived earlier. The acoustic trace of

an item the subject hears—or the

acoustic trace of an item the subject sees and recodes acoustically (Sper-

ling, 1963)—may be one kind of such

auxiliary information that might

serve as a retrieval cue for the items. Such an acoustic trace may rapidly

decay. Serial position or temporal dat

ing of items in the input phase

may constitute another kind of auxiliary information which can serve as
‘aretrieval cue. Such information may be greater for early and late input

items than for the middle ones and ma
yet decay more rapidly than other retrie

{ Coding B

Yy be initially more powerful and
val cues.

worked with verbal material and
of coding. They concluded that
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can accept variety of physical codes. Recent evidence by Shulman (197 R

1971) has show that STS can also hold semantic information. tl
s

Input and response : t
g : P
Other variables are the modes of input and response. Murdock apg b

Walker (1969) have shown that auditory presentation is superior to visual
presentation in single trial free recall and that this superiority is cofined 4
to the last few input positions. With regard to response mode, studies by if
Murray (1965) and Craik (1969) have shown a superiority of writlen over e
spoken response in free recall.

Neurological evidence of primary and secondary memory :

Milner (1967) reported an intriguing case of a specific .
observed in brain-damaged patients. A patient with hippocampal les-xons
suffered from an iaability to form new long-term memory traces. Patients g
with these lesions showed mno loss of preoperatively acquired skills, and i
intelligence as measured by formal tests was unimpaired but they wereT’
largely incapable of adding new information to the;long—terrrt store. .These p
observations of Milner strongly suggest that the mneurological basis fora
immediate memory and long-term memory are quite distinct. R

A related defect called Karsakoff’s syndrome has been known for“
many years. Patients suffering from this abnormal condition are unable,,
to retain nmew events for longer than a few seconds or minutes, but theii,
memory for events and people perior to their illness remains largely un
impaired. Recent evidence suggests that Karsakoff’s syndrome is relatedj;
‘to damage of brain tissue, frequently as the result of chronic alccholismy,
in the hippocampal region and the mammillary body (Barbizet, 1963) i

t]

a
€

memory defici

Review of Studies Concerned with Recency Effect in Free Recall ]
Negative recency effect in free recall : a
t

The two-process view of short-term memory (Waugh and Normag
1965 : Atkinson and Shiffrin, 1968) was given considerable support b){
Craik’s (1970) finding of a ‘negative mnecency effect’ in secondary memory’
Craik presented to each of 20 subjects, 10 lists of 15 words each foy
immediate recall and then asked Ss to recall as many words as possibl
from all lists. It was found that the words in the terminal serial possi«g
tions were retrieved best in immediate recall but least well in a 8600“6,
recall session. This pattern of results has been replicated in several studiesy

and has usually been attributed to recency items gaining less rehearsal ant
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nBCENCY
n prerecency items. Sub=~

dy were that auditory pregentation was superx?r
was superior to spoken recall 1D
1| had the highest pro-

Jess registration in secondary memory tha

dings of this stu
esentation and written recall
ds retrieved late in immediate reca

icval on the second recall session.

diner and Watkins (1970) in two further experiment
d in frce recall were subsequently recognized }ess
ted late in their original input list. There was some
cy and negative recency also held for
d in free recall. Craik ef al. (1970) in
presented ten 20-words lists for IPR
‘final recall trial subjects were given

a recognition test. Words recalled in the final recall’ geggion Wwere recognized
while recognition of words previously recalled in IFR was
poorer. It was concluded that terminal words in a free recall ligt, although

best recalled immediately, are thereafter least available in LTS, though it
is unlikely that they are simply less accessible. In another study, Darley,
in imme-

Tinklenberg, Hollister and Atkinson (1973) showed no difference 1
diate and delayed recall between two groups who were administered placebo

and marijuana respectively. The immediate recall curves for both the groups
showed typical primacy and recency effects. However, the recency effect
which was very prominent in immediate recall disappeared for delayed
recall ; this result was consistent with Craik’s (1970) finding, in spite of

therefore
gidiary fin
to visual pr
pM. Also wor
pability of retr

Craik, Gar
that words retrieve
if they had been presen
evidence that a pattern of prima
recognition of words not retrieve
their third experiment in the series,
to 20 subjects. Immediately after the

g found
well

extremely well,

marijuana administration.
The results of these studies demonstrate that retrieval of a word in

lmrPedia:tc recall does not by itself guarantee SM registration. For adequate
e S e
this processing ti i : ‘ = y a{'e typically output first,
’g ‘me is shorter and registration is correspodingly poore
The processing time in question is presumably occupied by rehearsal a
after both Waugh and Norman (1965) and Atkinson and Shiffri al which
be t.hought of performing two functions : maintaining inf 1 'rm (1968) may
Sy Wl e (n ormatloz? (or accustic
cues) in SM, or generaling semantic

Role of rehearsal in short-term memory :

The quantity-of-rehearsal interprefalion of

w - :
well supported by studies using the overt. rehears Ineganvc recency has been
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of word lists with each list followed by a free recall test on ()
lat

During the study of these lists subjects were required to rehea
jtems aloud. The subjects were instructed to study the list by ﬁ“?e
; n

| for each word with overt repetitioﬁ
3

ligy
lig
5 second presentation interva the
any words including the current one, from the list being presented, Tl:iz

overt rehearsal was tape recorded and analyzed. When the frequency
of

item rehearsal is plotted against serial position, the last few list items 4
€

found to be given progressively less rehearsal, so that the serial positig,
function for rehearsal is very similar to that for the final recall phase (f

Craik’s (1970) procedure. -
Rundus, Loftus and Atkinson (1970) employed Rundus’ and Atkinson

(1970) technique of overt rehearsal on twenty-five subjects using 10 listy
of words followed by a free recall test. Three weeks later subjects retunred
for a recognition test on these words. Initial recall and three week delayed
recognition both showed a positive correlation between probability of recal|
and the amount of rehearsals accorded the item. The resuls also showed the
probability of delayed recognition decreased as a function of the initial
serial study position and appeared to increase as a function of its oulpul
position on initial recall. This fiinding is similar to the relation found
by Craik (1970) between final . recall and the item’s list position during
initial study. Rundus (1971) in another study, examined structural feature
of rehearsal, the relationship between rehearsall and recall, and outpu
order as a function of item strength In lists of unrelated words. Th
results showed that the recall probability of an item, was a function ¢
its serial position in the study list. The V-shaped function exhibited bot
primacy and recency effects. The mean number of rehearsals given a
jtem as the function of its serial position indicated the number of rehear

sals to be quite high for the early list items and to decrease steadily?

a function of serial position.
These findings indicate that number of times an item is repeate

correlates strongly with its registration in secondary memory. Howeve!
the notion that secondary memory registration is a simple function of quat
tity of rehearsal has pot gone unquestioned. Even if we accept that th
pattern of rehearsal yielded by the overt repetition technique gives a rel
sonable indication of rehearsal in more conventional list presentation pro
cedures, a high correlation between number of rehearsals and probabilili
of recall from secondary memory does not prove that repetition is W
agent of secondary memory registration. The ‘quantity-of-rehearsal’ approach
has been chailenged in a pumber of recent studies, and a ‘quality-of-rehear
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gested { Craik:

RECBNCY gFFEGT. IN

sal’ interpretation. of the negative recency effect has$ been: sSUB
and' Lockhar, 1972 ):
i 4 ] . of recency effect-:

ualltya-of-rehearsal approach:-. o . e ?
. Craik and watkins: (1973 )" in a study examined' the noncfn. that thej
£ an item’s registration’ in« long:term storage is:a positive f@-nc_-
[n Experiment: No. 1;
gle:

adequacy: O

tion: of its- length  of* stay: in- the short<term. Store. :
which subjects were induced to hold siD
The : subjects WeI®

m was designed in
words in short-term storage for.varying lengths: of time. _
jnstructed to listen to a series of lists,. and to sreport’ after each list- just:
the last word beginning with a particular letter. The subjects- went OD-
holding, dropping. and replacing. words starting. with the- critical letter. tilk
the. list ended, when he wrote down- the latest critical ‘word, Three tales-

of presentation were used. Thus the time for which a critical . word was

held in short-term storage varied both as a. function of presentation rate
critical words monitored between presentation:

and of the number of non-
and replacement (.or. report ). After presentation of all the lists; the sub-
re unexpectedly asked. to recall as many words as possible from
The results indicated that when. short-term storage times Were
r recognition. This-

se times. did not predict long-term recall o
he idea that recall. probability necessarily

he total amount of time an item has been
thought about or attended to (-Waugh,. 1970 ), a: view which is implicit
odels of short-term memory. In Experiment

fn most of the two-process m
ediately after list presenta-

No. 2 an initial free recall test was given imm
of 20 seconds, during which the last 4 items
In the immediate recall ths strong instruction

were repeated continuously.

regarding the last four words resulted in a boost in rehearsals for these

words. But the final-recall test revealed that the last 4 items ln the re-

Kearsal condition were no better recalled than those in the control con-

dition. Results of the present study thus showed that neither the length
short-term storage nor the number of overt rehear-

of an item’s stay in
sals it received was related to subsequent recall. The results of the pre-

S'?'n‘t‘ study seem inconsistent with evidence indicating that retention varies
directly w?'t'h’ amount of rehearsal (Rundus & Atkinson, 1970 ; Rundus
I97l ). To" recpn‘cilc this discrepancy to distinct modes of rehearsal havé
bc;en" p’os}ﬂl"at‘ed‘ (‘Cr'z}ik & Lockhart, 1972). An alternative explanation
zf n;ggtu@ re(_:erl‘gy 1s th‘?t it“ is the type of rehearsal, not the amount
rehearsal, which" is critical’ for' later recall. It is assumed that when

a paradig

jects we
all lists.
measured, the
result was clearly contrary to- t
increases in direct proportion to

tion or- after” an interval
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f terminal items, while
‘semantic-associative fashion.’
"elab-orative” aspects of rehear-

e duration of rehearsal is related
the latter case ‘Maintenance

ement in memory perfor-
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' 't fs near, h

the subiect knows g A
put transient ‘phonemic tion I

oms the §
oncluded that “maintenance

clearly separated, and that th .
memory and Jearning only 1B
os not howeven jecad to an improV

earlier 1!
It was €
sal can be
to long-term

rehearsal’ do
of rehearsal in

mancea.
Marshall and Werder (1972) investigated the'ro]e ' :
he amount of rehearsal Juring learning- Subjects

frec recall by varying t 8 '
mon English wof r three conditions : full,

were presemed with com el
d rehearsal conditions: sal con ft{on
rehearsal condition

reduced and eliminate

produced both primacy and recency effects. e
also produced the serial position effect. Lastly, the rehearsal eliminated
was developed in such a way which assured that the sub-

continue tO rehearse
d the absence of pri-
dy thus questibn‘ed the mnece-~
echanism as an explanation of recency. Jacoby

( 1973 ) reported an experiment in which subjects recalled five word lists either
on, or following 15 seconds of overt rehearsal.

immediately after presentati
+ of rehearsal. final recall performance for the

Despite their greater ‘amoun
second group was mo higher than that of the «;immediate recall.”

o Wtatlfins afnd Watkins ( 1974 ) i;i a study j‘téstedthe quality-of;réhearsal

nte pretation of recency effecﬁt.‘ The procedure involved presenting word
lists of variable length under conditions in which half of i

’ - : . of the subjects were

gzven information allowing them to anticipate the end of each list i

list length was unpredictable for the other half of the subj s ,'Whﬂe

followed by an unexpected final recall test. The quali TR G

: . The quality- -rehe :
predicts tl.:e final recall of prerecency items will remc;i s
ledge of list length, and the final recall of recen fl unaffected by know-
. g cy 1 e

rll:Fn hsIt; length is known. If it is not possible fo ‘_t:;ms will be lower
ation which , - identi i

ik a-re to be recency items, then these i t1fy. d“f‘ﬂg presen-

me relatively ‘elaborate processing’ items will be afforded

fr oy processing’ as pre ; orde

, en : '

rehears:;’ en’lihz d of the list can be antli)ci fe:e:;cy el <L e gl
Wi e adopted for pated, a simple ‘mai

. recency i ; ple ‘maintenance

y Utems ; and therefore these items will

be recalled with relati
clatively low
e robability i
present study this prediction waf c;?);my c;n o Al recadeats, o, O
rme | '

‘negative recency effect’ resy]
esults from switching

condition which
jects would attend to
the material—resulted
macy effect. The resu
ssity of a rehearsal buffer m

al but would not

the mateﬁ
cency an

in the presence of re
1ts of the present stu

an
tod h?n"e the notion that
a different mode of pro-
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cessing for recency items was supported. These findings thus indicate that
the negative recency effect was due to recency items being given qualita-
tively different type of rehearsal rather than a reduced amount of rehearsal.

Such a view derives good support from the negative recency in
those studies in which primary memory is eliminated by a distractor task
given immediately following list presentation ( Glanzer and Cunitz, 1966 ).

Elimipation of primary memory by distractor task :

When subject konws that a distractor task is to follow list persenta-
tion, it is to be expected that he will encode the recency items in the
same comparatively durable from in which he encodes prerecency items.

Glanzer and Cunitz (1966 ) varied the delay between end of list and
recall with a minimal interpolated task of counting alound to find out
its effect on the end section curve. In experiment I, Glanzer and Cunitz
(1966 ) found that pure delay indicated no effect on short-term storage.
In Experiment II subjects were shown 15-word lists and at the end of
the list an interpolated task of counting was introduchd which varied
from 10 to 30 seconds. After each list the subjects were asked to recall
the words. Result showed 10-second delay with an interpolated task was
sufficient to remove most of the end peak. With 30-second delay there
was no trace at all of the end peak.

Baddeley ( 1968 ) in an experiment separated presentation and recall by
rehearsal-preventing task. The results showed the curves for new and
old items to be very similar in shape, with no recency effect.

In a recent study Jacoby and Bartz (1972') have reported an experi-
ment which also favoured this interpretation. They found that relative to
a silent delay,” an interpolated arithmetic task f£lled delay of 15 seconds
between presentation and initial free recal] reduced recency in the initial
recall test, but at the same, eliminated the negative recency effect in final
recall. Results of the present study allowed two possible interpretations.
Anticipation of a filled delay preceding recall influenced processing. Re-
trieval cues that can survive the filled delay may be generated and stored
when delay is anticipated. If subject expects recall to be immediate or
after an unfilled delay, items are merely maintained in STM and not
processes further for storage in LTM. This Supports  Tulving’s ( 1968 )
notion that items recalled immediately after presentation

: differ from those
recalled after a delay in terms of type of retrieval cues e

mployed,
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‘Recency cffect attribu retrieval proecess :

The notion -that recency effect, either positive Or negative, ‘entailg
.STM process, has ‘been recently challenged DY several studies. ‘By using
the partial recall technique pronounced recency'~-wa8»0btained in -a-delayeq

Dalesman, 19727). The mogt

-recall .( 30 'sec.) ( Cofer & Tzeng, 1972 5
contradictory finding came from ‘Bjork and Whitten ( 1972). 'In ‘Experi.

ment I, Bjork and Whitten ( 1972) employed a mixture of Brown-Petersen
and free recall paradigm. ‘Subjects were presented with -eight ‘lists .of :13
recalled words. After ‘each presentation ~of -a 'word pair
there was a 12-second period filled - with distraction -activity, till the :las;
word pair which was followed by 20 senonds of arithmetic. At the end
of the list prcsantation subjects were asked to free recall the words. Thé
g effect of recency regardless of the experimental
d to reduce the probability of an item’s stay in
after the recall of the ‘last list, the

ted ito -long-term

pairs of to-be-

results showed a strikin
technique which attempte

STM during recall. In 'Experiment'II,
subjects were given 2 final recall test, for all words from all lists. The

-results showed no effect of serial input position. The conclusion made
was that this absence of a negative recency effect supports the proposition
that recency effect obtained in the initial recall was in ‘fact not a STM
phenomenon. ‘However Bjork and Whitten’s experiment failed to get any
recency effect in the final recall test. In’a recent study by Tzeng (1973)
the flat final recall curve reported by Bjork and Whitten (1972) has been
attributed to the tremendous amount of -output interference ‘resulting from

their experimental procedure, Tzeng (1973) _investigated further the -same
reducing the -overloading iof setrieval mechanism. Tzeng

edure of Brown-Petersen and free-recall paradigm.
ation of to-be-recalled words, there was a 20

second period of counting backward activity. At the end of each 10-word
list, subjects werc asked to free recall the words in the list. After 4 such
‘lists, they were asked to free recall all the words from the four lists.
It was found that ‘not only did theinitial recall show a pronounced posi-
tive recency effect, but so did the final recall. The resuits thus suggestgd
that the o‘bse;vation of a recency effect in a free-recall experiment might
not reflect the output of short-term memory. However, a s Restl
(1970) offers strong support for the contention that ;kinds o'ty 2)’ g
* subjects employ in response task demands can substantiall ui fl i cal
performance. Thus, it would appear that the long-terﬁy b g g‘:cts
could be traceable to the modified methodolo m Jecengy = .e
gy employed in these studies’

proposition by
employed the same proc
Before and after the present
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Modality effects in free recall :
A -number of studies have investigated .modality -effects in short-term
n of verbal

ost of these studies have found .auditory presentatio
Sperling

in better -reteption -than -visnal presentation.
informa-

formation storage and .an auditory
es through a programme
This -model charae-

memory. M
‘material to .result
) 19-67) has suggested a visual -in
tfon -storage. The visually presented material go
js .converted into -some form of auditory representation.
-terizes that -the component involved .in laboratory studies of STM .is essen-
tially an .auditory system. According to Atkinson and Shiffrin (1968 ),
-the information in tbe short-term store does not .depend necessarily upon
the -form of ‘the :sensory input. For example, :2 word .presented visually
may be encoded from -the visual sensory register into an auditory short-
term store. 'A two-store hypothesis has been suggested in connection with

-modality effects reported by Murdock (:1966,.1967 ).

y compared auditory and visual presen-
study. Experiment I used 20-word
lists either 10-10,

Murdock and Walker ( 1969

tation in a single trial free recall
auditory or visual lists; Experiment II used mixed
2-10-8, 5-5-5, or random ; Experiment TII . used 10-word lists either auditory,
vispal or random. The results showed that modality affected the recency

part of the serial position curve but not the asymptote, mixed-list presen-

tation greatly magnified auditory superiority, and the order of recall was
The results seemed clearly inconsistent

organized by mode of presentation. .
Instead it confirmed the notion that

with a Sperling-type one-store model.
there are separate prelinguistic auditory and visual short-term stores which

‘may -have persistence at Jeast as long as 5-10 seconds.

Craik (1969) reported an .experiment in which the recency effect and the
ce were ,undimigished when .recall was delayed ’by’an
15 seconds during which covert ‘word rehearsal
d that it was not mecessaryto postulate sepa-
1969) ‘in order to explain-out-
immediate and

auditory-visual differen
unfilled ‘interval of -up ‘to
took place. Craik conclude

rate storage systems {Murdock & Walker,
put .organization, as identical -effects Wer¢ ‘obtained with

‘delayed recalls.

Watkins (1972) 1
.short and long words to find the lo

modality effect was found to be indepen
.of these results.it.was sugges
lity and the recency effect.

n an experiment compared the free recall of lists of
cus of modality effect. The size of
dent of word length. On the basis

ted that a single process underlies the moda~



30 ZAMa

Discussion

From the studies discussed it was found that serial positjey

obtained in a single trial [ree recall reflects the operation of two me:n'\’e
‘systems. The recency effect is attributed to a fixed capacity, highly aCCess?g
3

‘primary memory, while the prerecency items are considered to be Tecallgy

from a more commodious and permanent secondary memory (Normap

Waught, 1966 ; Atkinson & Shiffrin, 1968). Craik’s (1970, findings of Dega.

tive recency gave considerable support to this two-process view of shogt

term memory. The negative recency effect was further evidenced in €Xpe.
riments of free recall by Craik etz al. (1970), serial recall by Cohen (1970)

and single-trial cued recall by Madigan and McCabe (1971). However, Craix

et al (1970) and Cohen (1970) offer conflicting evidence as to the appea;

rance of the effect when recognition instead of recall procedures are used

in the final test. The results of these studies have usually been attributeg

to recency items gaining less rehearsal and therefore less registration in
secondary memory 'thaq prerecency items. The role of rehearsal in negative
recency has been investigated by several studies and has been found to
support the quantity-of-rehearsal point of view (Rundus & Atkinson, 1970;
'Rundus, 1971 : Rundus ef al. 1971). However this point of view has been
questioned and a number of studies reported having very low or even
zero correlations between the amount of rehearsal and secondary memory
registration (Craik & Watkins, 1973 ; Marshall & Werder, 1973 ; Jecoby, 1973).
Several studies with an interpolated distractor task between presentation
and recall also give good support to this point of view (Glanzer & Cunitz,
1966 ; Jacoby & Bartz, 1972 ; Baddeley, 1968). Thus, it was suggested (Craik
& Lockhart, 1972) that rehearsal can be usefully broken down into its.
“maintaining” and its ‘“elaborating” functions, for STM and LTM respec-
tively, This quality-oférehearsal interpretation. has been supported by a.
number of studies (Craik & Watkins, 1973 ; Watkins & Watkins, 1974).
- Watkins and Watkins (1974) concluded ‘that when subjects can identify
during input which items are terminal ones, they will process them in a.
fashion which on the one hand enhances their immediate recall, but on the
other hand gives rise to poor long-term retention. However, it is not at
present apparent how the effect of presentation conditions on FFR can be
reconciled with the view that negative recency is due to the last items.
being given progressively less rehearsal (Rundus, 1971),

Other variables discussed influencing recency effect in serial position are’
the experimental paradigm and’ modality.  Bjork and Whitten (1972) and
Tzeng (1973) found positive recency in both immediate and final recall and
attributed itto LTM rather than STM. More Iesearch is needed tr:cconﬁrm'
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1his hypothesis. Lastly, presen.tation quality has been unequivocally shown
to have the co:%verse {effect, with an auditory over visual advantage restric-
ted to recency items {Murdock & W§lker, 1969). However, Watkins (1972)
and Craik (1969) suggested that a single process underlies the modality
and the recency effcct. PerhaPs more elegant way of expressing these notions
s to follow Tulving (1968) in using a retrieval rather than a storage meta-
phor. Accordingly, the covert phonemic labelling following visual input
would activate the same retrieval cues as for auditory input but at a
lower intepsity. The retention of early list items in PM would be achies
ved by the same process of covert labelling or rehearsal as for visual

terminal items, irrespective of presentation modality, so predicting - Craik’s

(1969 results.
From the above discussion of studies it seems that a theory of

memory is yet to be formulated which will account for all the variations
in the findings. However, multi-store models of memory have played a
aseful role, but they have often been taken too literally (Craik & Lockhart,
1972). The present situation seems more speculative rather than complete.
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Vidhu Mohan

Department of Psychology
Panjab University,
Chandigarh  ( India )

and
Jittendra Mohan, Nalini Munjal and Rajinder

Department of Psychology
Guru Nanak University, Amritsar ( India )

In this experiment 40 female subjects (mean age being 18 years )
selected on the basis of their scores on Bysenck Pergonality Inventory:
worked on substitution task and inverted alphabet writing. These subjects
were on the extreme ends of the dimensions of Extaversion and Neuroticism,
Inter task correlation was found to be very significant for performance and
reminiscence. The drive and performance were found to be negatively

correlated. But results failed to give any conclusive evidence of the
relationship between drive and reminiscence on these two tasks,

Malmo ( 1958 ), Martin ( 1960 ) and Eysenck and Warwick (1964 )
reported Neuroticism (N) to be concomitant with drive. It governs emotional
reactivity through the neurophysiological mechanism of autonomic arousal.
Joses (1960 ) too states that in a number of investigations the effect of
N (as measured through inventories ) on performance, has been equated
with drive. Most of these resunlts have indicated better performance of
neurotics on simple tasks and of stables on complex tasks : this tendency
bas been termed as the Yerkes-Dodson Law ( Broadhurst, 1959 ; Madan, 1967).

The effect of drive on reminiscence in psychomotor tasks, as surveyed
through the literature of 60's; seems to yield contradictory findings. The
ssage of different tasks has produced different kinds of relationship between
Tminiscence and drive. According to Eysenck (1965) and Mohan and
Kumar (1973 ) it is a non-general phenomenon. The task differnces have
Beat implications on the growth and dissipation of reactive inhibition,
“oaditioned inhibition and consolidation. Ina parallel work Mohan (1969)
Yo emphasized that the lack of conformity of findings may be dus to the
Wk specificity.
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The present investigation is an attempt to ascertain the effectg of
drive on reminiscence and performance with two verbal tasks.

Method :

The drive level was indexed through the scores on neuroticism aq
measured by EPI (Eysenck and Eysenck, 1964). Ss scoring 1/2 SD == Mean
on N and within 1/2 SD Mean on Bxtraversion were regarded as neurotics
and stables respectively.

Tasks:

a) Substitution :

Twelve random alphabets were ‘assigned numerical wvalues which acted
as the key, The Ss task wasto assign numbers to the randomly presented
alphabets. |

b) Iaverted Alphabets : .
The S was required to write the English alphabet from left to right

in the reverse order.

Subjects : F Xt ‘
A total of 40 female 'Ss, their mean age being 18 -years, -werg selected
on the ‘basis of their scores on EPL. The Ss scoring morg_.fhaq 4 points
on the lie scdle were rejected. Ss scoring 1100 + 225 on N were
classified as neurotics and stables respectively. . .
In order to .neutralize the .position effect in the presentation .of tasks,

a rotation of the .order A B.B A, was applied.

Procedare : ‘
Bach S was made to perform on substitution .and Jnverted alphabet

(IA) writing for 5 minutes -each. It was followed by a .one minute rest
and 2-minute post-rest performance. For both the .tasks a one minute
trial record was maintained. ‘Inter task .interval was .of ten minutes. The
performance was measured in terms of the number .of letters substituted
correctly and the number of alphabets reproduced .in the corrected order.

Reminiscence score was calculated by substracting the -scores of the

last pre-rest trial from the first post-rest trial scores for .both the -tatks
( as done -earlier by Mohan, 1966 ),

Results :

The'means and SDs -of the 40 ‘Ss -on EPJ] ('N ‘Scores'), performanc
on substitution ‘@nd TA writing -and reminiscence scores -on both the task’
are presented In Table I
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” Table 1.
4 SDs for Drive (N) performance and reminiscence.
Means an — Moams e
?f ' 11.08 5 5.07
3u[ot,ici3m 193.25 34.02
ituti 247.45
subsi’s Alphabet s M
er . i
Isr::;stitutlon
spainiscence 5ok »::
fverted Alphabet
Rcrminiscenc :

""’C;}—r;atifms were then obtained amongst the individual scores on all

the £
scores B

measures ; N, substitution, IA writing and the two reminiscence
These are presented in Table 2, showing the Inter-Correlational

Table 2.

[ntercorrelation Matrix for Drive (N), Performance & Reminiscence
on substitution and inverted alphabet writing,

TE T Ni(l)  Subs,(2) TA(3) Subs. IAR
R.@) (5

T Neuroticism X ~.31* - 43%%  _ 23 —.36*”

2. Substitution X 62%% 28 20

3. Inverted Alphabet _ X 08 31%

4, Substitution X 41%%

Reminiscene
3, Inverted Alphabet X

Reminiscence

Performance
the neurotie
and their res
Values for

* Signiﬁ?:aht at ‘05 Level.
** Significant at ‘01 Level.

In -order to test the differential effect of high and low drive on
and reminiscence separate means & SDs were calculated of
and stable Ss for substitution and inverted alphabet writing,
pective reminiscence scores. A t-test was applied on the four

fentad s ,_the two personality groups. The result of the -analysis is pre-
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Table 3.

Significance of difference between the main performance of ney,

. S Oty
and stables on substitution and inverted alphabet writing, Cy

Neurotics Stables tratios
Means SDs  Means  SDs
e
1. Substitution 186.7  35.2 201,2 30.6 1.35
2. Tnverted = 2035 723 2711 640 242
Alphabet | 4
3. Substitution 431  4.18 5.61 335 1.04
" Reminiscence |
4. Inverted Alphabet 4.18 2.51 6.05 463 149
Reminiscence : £
Discussion

An inspection of Table 2 shows that performance on substitution

task and inverted alphabet writing is highly correlated (r=.62). This high

correlation indicates further that the difficulty level of the two tasks is

almost similar, both- being verbal tasks. . .

As regards the effect of drive (N) on performance of verbal tasks,
the results yield a significantly mnegative correlation between the two (See
Table 2, r—=-.31 and -.43). A further analysis of the mean per-
formance of neurotics and stables too bears out the trend that stable Ss
perform better on substitution and inverted 'alphabet writing than neurotic
Ss, though the t-ratios have failed to reach significance ( See Table 3),
The verbal tasks may be regarded as higher up in the ‘hierarchy of com-
plexity. Hence in consonance with the views of Broadhurst (1959), Child
(1964) and Madan (1967), the Yerkes-Dodson optimum in such case may
fall favorably on the stability end of the continum:. »

The scores on reminiscence too show that the two tasks ~ substitu-
tion and inverted alphabet writing—are posifively related ( See Table 2

r=.41). The relation of drive with reminiscence is
any categorical results, With inverted alphabet writing the stables t
be yielding highe.r reminiscence than the neurofjcs ( the l’e; ,t‘ seem to
‘being 6.05 and 4.18 and r==-.36). The trend s similar fpec b 'me;ans
though not signiﬁ-cant. These results on the relation of tor sul?stltutlfm
reminiscence are similar to those obtained by Eysenck he drive = with

Mohan and Shashi ( 1972) and Mohan and Mung (13'7‘;‘) Willett (1962),

not, however, yielding
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The Effect of Value on the Fstimation of Size

A. B. M. Akhtar Hosgain
Department of Psychology, University of Dacca, Bangladesh,

The present study was designed to investigate ths influsaces of vzluz on
the estimation of sizes of coins a3 valued objects. Two groups of
subjects, each containing 7 students of Class VIII, were sclected from two
different local schools randomly. Their task was to estimate the size of
coips of different values under three different conditions namely, Coin
Phase, Memory Phase and Board Phase. .

The present findiogs were : (1) Over-estimation is more when the sizes

of the objects are larger and thszir values are also greater ; (25 Over

estimation as a function of value and need was found to be prezent both

when coins were present as stimulus objects and when their sizes were

judged from memory.

A study to determine the effect of value on the perception of size
immediately calls for the definition of the term perception. Traditionally,
perception is concerned with the problem of correspondence between the
nature of ths physical world and the character of perceptual expsrience.
Perception is most appropriately defined in term of expzriznces that stem
directly from sensory stimulation. But much expzrience closely related to
perception is more remote from semsory stimulation. Generally, pzrcep-
tion is defined as the process through which the organism becomes aware
of the environment. Perception is the attachment of meaning to objects
viewed.

The perception of objects is influenced by stimulus as well as subiec-
tive factors. The stimulus factors include size, intensity, frequency, etc.
Subjective factors include perceiver’s set, motive, attitude, value, etc. The

value-patterns of two individuals affect their readiness to percieve things
differently according to their values. Experimental studies also support the
view that the individual’s value system may influence his perceptual set.
Postman, Bruner and McGinnies ( 1948 ) found that the individual’s value-
systems influence his perceptual organization. Social factors may aflect the
perceptual process with the distortion of judgements of magnitude under

Various experimental conditions, Several investigators have demonstrated that

can vary systematically with the value of

Simple size judgements are made of various
W‘r

the judgement of size of objects
tl'Je objects to the perceiver.
stm;ulus objects clearly in vie

ey
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eported by Bruner & Goodman

In an esrly experiment conducted and 1
f coins by adjusting a circular

(1947), ten-year old children estimated the size o
spot of light sO that its areas scemed to them to bc equal to the size of

the coin. In order to do this, the child turned a knob on a box which
controlled the size of a spot of light projected from behind on a ground
glass screen. Coins used Wwere the penny, Nickel, Dime, quarter and a
half-dollar, and as control object, 8ray card board discs of the same size

were employed.
The estimated size ©

and the overestimation increas
25 percent, but it dropped with
found with a control group whic

n was found larger than its true size,
ue of the coin from one to.
These effects were not
f the card board

f every coi
ed with the va
the half-dollar.
h estimated the gize O

disc.

In order to flad out individual differences in the value placed upon
coins and their effects upon perception, size estimates Wwere also made by
children from well-to-do homes and from poor homes. In the case of

every coin the poor children over-estimated its size on the average more
than the rich children. Fipally, subjects were not given a coin to match but
were asked to imagine one and to match its size from memory. With
this procedure over-estimations similar to those when the coins were present
wefe rfaported by the poor children, but to a lesser degree. Such over-
est;cna(t::onii were given by k't,he rich children only for the half-dollar. Bruner
il’I;jects (‘);er?eapliuzb:li:nttxl:tsio:nd:]cy t'o- .0 Ver-estim?te the size of valued
_ . As anticipated, estimates of the size of
the coins were accentuated according to the value of th i
perceivHer at the time judgements were made. & Bl
owever, all experiments have n
R e v T O(tl ;Zg)P:;detl:)e hypothe.si.s of ‘perceptual
regorous controls and failed to confirm the earli = rePGtItIon using more
non-p;rceptua; area of memory for coin size. ler findings except in the
n another i ~
for studying the e:g‘:;[sne;l; Bl'llne'r and Postman (1948) set iti
perceived size The apparat skaure B8, well as positive’ A
and Goodman.' a dolfai 3_“1‘3 Was_ t'he sameas that used mgn’ st sy
e sign (positive sign), 2 swastik carlier by Bruner
 abstrac geometric design ( neutral sign ) 1ka (negative size) and
p.lastlc disks of identical size. The subjectoswere drawn op brigh a:n
snes. (when held on the palm of the hand ) t'flsk was to tg t pln‘k
qf I}ght according to the method of avera With the mgp; 1a S tHel
significant variation on the basis of the sge oL, n Rtpn atable spot
ymbol used, et indicated

negative signs showed great
er over-estimati g i
mation than hg nh Positive and
e

Utral control
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er and Postman suggest that negative sign values lead to accentuation
ey by alerting the organism to danger or threat. Perhaps

of apparent size : n e
this significaat factor simply enhanced distinctiveness of the size of the
2

pegative object.
Other studies have been made to investigate the effect of “yalue”

on perception. But the results of these studies have also been varied.
In some studies discs bearing dollar signs or dollar bills were over-estimated
in size, or their distances under-estimated in comparison with discs or
pieces of paper bearing meaningless figures while in others these findings have
been contradicted. Butin an experiment with children it was found that pic-
tures of foods which they liked were perceived as being relaitvely larger than
pictures of foods they disliked. In an experiment hungry and thirsty adult
observers perceived pictures of articles of food aad drink as being relatively
brighter than those of objects unrelated to food or drink. The estimates
of brightness increased steadily in amount until the observers had been
eight hours without drinking. They were then allowed to drink all they
wanted ; and immediately brightness of the pictures fell to the same value
as it had at the beginning of the experiments.

Thus, it may be concluded from all these experiments that in ambi-
guous situations, qualities of objects which are rather independent of their
values, are nevertheless, distorted or biased in some way as a function of

It is doubtful whether such effects would occur in the clearer and

values,
in everyday life,

less ambiguous perceptual situations usually encountered
especially in circumstances in which correctness of perception is important.
In the light of the above background, the present investigator

made an attempt to determine the effect of value on the perception of
the size of coins of one taka, 50 paisa and quarter taka.

Objective of the Study
The zims of the present study were : (1) To study the effect of

socio-economic status on the perception of coins of different values, (2)
To studv the effect of the presence or absence of coin on the estimation of

its size as a valued object.

Hypothesis . . '
4 (G; ) The greater the individual need for socially valued object ( coin )

the more will be the over-estimation of its size.
(2) The estimation of size of a valued object will be more in its

presence than in its absence.
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METHOD

Subjects

The Ss  wer of class VIII. Their ages rangeq
and fourteen Years: They were collected in  tWO groupy
hools. Seven Were from ‘Azimpul Boys High Schoo
from Dacca University Laboratory High School,
Laboratory High gchool were from rich families and
r Boys High Shool were from poor families,
t to intelligence, age, S€X and educational
the basis of their teacher’s report. The
nomic status of each subject Was collected
After determining the socio-
:ch children, lists of 25 poor and 25 rich
lists the first tWO were selected

rd one WwWas selected. In this way two

e 14 male students

between twelve
from two different SC
and the othet seven
The Ss taken from
the Ss taken from Azimpu
They were matched with respec

Jevel, They were sel
jnformation regarding
from the school an

the socio-¢co
d the students’ report.

children were prepar
e tossing and then every thi

d 7 rich wer€ prepared.
were recorded in a proforma after

From these records it appears that the monthly
m Taka 125.00 to 350.00 and of

In the poor group one
nd six others live - in rented houses. In the

rich group 3 lives in ' their own house and 4 other in rented house. In
the rich group all the subjects had both their parents alive except oné
who had only bis ‘mother alive. In the poor group five had both of their
parents alive, one had only his mother and the other had none alive,

on di
lists of 7 poor an

The bio-data of ea

t was over.
group Tanges fro

Taka 970.00 to 4,500.00.

ch subject

the experimen
income of the pooT

the rich group from
resides in their own house a

Apparatus and Accessories :
The following apparatus an
the experiment :—
(1) Coins of one Tak

(2) Stop Watch ;
(3) Hard Board : One piece of hard board (18~ « 18" )
was specially

ctlesigned' for thi.s. study. Three holes were engraved o ;
é)‘the size of coins of one Taka, Half Taka and Quarte n this board equd
oin. Arrangements Wwere made to expose only Oner Taka of Bangladesh
COiﬂ at .
a time.

d accessories were used for conducting

a, Half Taka and Quarter Taka denomination

(4) Screen;
(5) Art paper;
(6) Scale, Pencil, Table, etc.



45
EFFECT OF VALUB

Design '

The following variables were manipulated systematically in our experi-

mental design. ﬁ
(1) Value of Coin. Both the rich and the poor groups were presented
with a Taka, Half Taka and Quarter Taka coin to judge in the «“Coin-Phase”.
The same two groups were asked to estimate the size of these coins
immediately after the coin phase from memory. In the ¢‘board-phase’
the same groups estimated the size of holes equal to the sizes of three coins.

The experiment was conducted first with the poor group. On the
following day it was conducted with the rich group.

(:2) A”“"‘_!e preconditioning :  Before conducting the experiment on
? particular subject he was motivated (o think about money in terms of
its ve{]ue tllrough general discusion. The subject was first asked to estimate
the bz ol the coin and immediately after that with the same attitude
preconditioning he was asked to estimate the size of the same coin from
memory, of course, in a different room., Just after memory phase he
was asked to estimate the size of holes while attitude preconditioning
remains the same.

(3) General randomisation : The order of presentation of the different
sizes of coins and holes was randomized.

(4) Placement of coins and holes : The coins were placed on a
table one at a time at a distance of one foot from the subject for both
the groups. The holes were also at the same distance and one was presented
at a time.

There were three phases in this study :- (1) the Coin phase where
coin was physically present. (2) The Memory phase where the Ss estimated
the size of coins from memory ; and ( 3) The Board phase where the
35 estimated the size of coins by seeing holes on'a hard bo.ard equa.l to
the sizes of the three diﬁ’erent. coins. The CXPC’Tlglemal defsxgn 'Pll'OWded
for a four-factor analysis of variance to test the influence of social status

of Ss and the three pbases i, e. Coin, Memory and Board.

re s . . s
Proc@; s By i ES psychological laboratory with the permission

s Wwer '
of their teacher. presented at a time and Ss were instructed to

Only one coin was
easurements DY
in width. .
r by placiog

rolling a piece of art paper, five inches long
The experimenter then took the measurement of
the art paper on an inch-scale.

give its m
and one cm
the rolled»dlamete
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sad o ook at e c\:in plmyd in fr%‘
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e inute ): after the complg,
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h coin sad the coig,
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Tes St wers asked o look st & hole engraved on a piece of hag
Somrd.  Drers wers oiree such holes which weee differeat in size—one equal
o ome ik coim. emodher to ‘Hslf Taksy' and the third ome 1t

*Qusrer Teks”. The sabiect was shown ome hole at a time for one §

mmuE © @ve Is messurement by rolling & piece of art paper as described
smiler. As In memory passe the coin was also absent here.
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e SISt ® the estimation of coins of different
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IS mineacs gy ] perceived value
. - Ouf perception like all other i
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SIS em iy gy g -3 of variance, it has been gy
20 M g ... o o SHCant dif i ;
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m;pﬁCT or VALUE : it tay
.« in the difie

ation of size of one Taka and 1 Taka coins 10 ey

! qp the cstil! tables it is also found that there 1S g.

. From these same 4 half Taka coins by

| phase® T ihe estimation of sizes of one Taka and 02 R L

diﬁbrfmcealnd the poor groups. From Table 3 we can say tha’ due

| tho £ pificant Jifference in the estimation of size of } Taka cold

E o social status.

Table 1

of the eétimation of size between the rich aud poor

an difference

Z,t-l:u;:efor all the three coins in the three phases.
Actual size Mean estimation | Mean estima- Difference
Name of | of coin or | by the rich tion by the between the
Ph peutral group poor group groups
o (incm) (in cm) | (incm)
COIN Ope Taka 10.62 9.41 Ty e
(9cm) (+1.62) ( +041)
Half Taka 8.73 8.28 40.45
(750cm)  {+1.23) ( +0.78)
Quarter Taka 5.88 S d —0.16
6. em)  (—0.12) —0.28
MEMORY One Taka 10.21 9.60
(9 cm) (+1.21) 0.60
Half Taka .61 S 2 ) +0.61
(7.50 cm ) ( +1.11) '
Quarter Taka 5.69 ( +g292 ) +0.42
(6 cm) ( —0.31) ( ~—0.08
BOARD  One Taka 9.17 e )
Al (+0.17 |
Half Taka ok ) (+0.11) 40,07
(+0.29) ( +0.09
Quarter Taka 6.34 09) +0.20
(6cm) 6.05
- (40.34) G
e +0.29
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Table —2 'AKHTA "
Four-Factor Analysis of Varian, s%}‘
€.
F. SS
Sources of lD. : R -
v:rl;ation ( variance) S%QI)IW
Coin value V. 2 299.3392 149.6696 Uy
Sosal e S 22766 10.3933 5., 46 ot
Socia ‘ )
Number . i
Tateractions 38 29.1021 Neg, ,
Error 16,6467 0.2.9035
6 e 42 e

Total 125 369.54 \\\

DF=Degree of freedom \ |

SS=Sum of Squares
MSS=Mean Sum of Squares
—Unbiased estimates of variance.

Table 3

Three Factor Analysis of Variance for each of the three
Coins separately. ,:
For One Taka

Sources of Vartiation | DF [ B8 MSS /J F mﬁ
, I ; V) 5% | 1'%
Phase P | 2| 64241 ] 32199 | 8:5905 [3.88"6.93 0,004

8.5109 *3.30 | 5.34 0.0013
Social Status S 1 4.1991 | 4.1991 (11.0736 [4.75|9.33} 0.0064

IEnteractions 20 {  7.5263
Ero [l 45503 0379 s
Total 7269 |
Sombined Brror 32 ] 12,0766 | 0.3774 S
‘;;%%% i - For 1/2 Taka Coin el
S¢ S T R A L T S e R KR S e RS R OUOO
hy P 5.5098 | 2.7549 |10-74% 0.0010
.‘al Statys ) 5.3899 o | 2 0008
Tntgr o DOYs 2| BB 113825 oume £ | 5 |00
faal N2 7o e
ot < : <
Cmﬂ)med T 3mss | 056 2
\'"“%%rl‘ 24,4064 : f’




For 1/4 Taka Coin
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—_ = . 5.2931 0.0234
Social status S| g | 00656 | 00656 8,'?3% P B
Pairs of boys i R 4.5975 =] <
Interactions @ 5.3730 Cols o

Error < 1.6129 | 0.1344 = ‘l

Total 13.07i8 _ i
Combined Error 6.9859 | 0.2183 |

* Tested against combined error; Others tested against error.

The differences of mean size estimates and the calculated

Table-4

and tabulated t values.

|

Mean difference
in estimates be-

Colculated t

Coin Phase tween the two | values (d.f.6)
groups (in cm ) |
| , Y .
Coin +1.210 11.03
(P < .001)
1 Taka | Memory 0.611 1.60
(P> .05)
Board 0.075 0.19
R . (P> .05)
Coin 0.451 1.963
(P= .05)
1/2 Taka| Memory 0.437 1.274
| (P> .05)
Board 0.200 0.604
(P> .05)
Coin - —0.163 0.593
(P >.05)
1/4 Taka | Memory —0.227 —09 4
(P> .05)
Board 0.301 : 0.861
L P 05 )
Discussion

Bruner and Goodman (1947) have shown that the estimated size of a
coin increases with the increase of its true size, they found that the

overestimation of

of a lower denomination.

7—

a coin of higher denomination was larger thap the coin

Bruner and Postman (1948) put forward the



o othesis”’ wherein they have tried to
wgcoentuation h)’Pnd need by showing that the mera pre
| vah;c: dollar sign OF a.swast:ka o.n a .disc t
symbol’ such a 4. The preSCnt findings are falrly In accord Wi

81 e
. It to
e overestimate and Goodman (1947 ) and Bruner and  pog h th

¢
; Map, ad.
ner . : : . .
ings of Br that here also coins of higher denominatiop, iy (1948)

. - : One
in the senseka have systematically been overestimated by the rich T&ka

and half Ta the ‘Coin’ and ‘Memory’ phages, This g i 0d

g in both i ) . Sire
poor grou‘l:,ith the quarter Taka coin which has beep u'nde’es‘-imatedurse’
not truc

oot groups in the ‘Coin’ and ‘Memory’ ph

the rich and the P imated in the ‘Board” phase } 3528 by
: been overestimated In . phase by poyp the
whose size fins oups. The underestimation of quarter Tay, by 1 fch
and the pgor £ both the ‘Coin’ and ‘Memory’ phaseg " iy
and the poor groups in © As fts buying power g yor .
due to its negligible practical value. As fts buy "8 Power s yery less
so the viewers might have attendf:d to .ltS .ObJeCthe physical gjze More
instead of being influenced by 1ts. su:bjectlve valu'e. Thus, g both the
“Coin’ and “Memory® phases:the - estimafions of the' rich and the poor g,
have approximated almost to the objective size of the coin. In the ‘Boarg’
phase we find a reversible trend in the sense that here larger holeg have
been overestimated relatively less than the smaller holes by the rich group
whereas the poor group has systematically overestimated g the coing
including the size of quarter Taka which has never been overestimated in
any other phases in this study,

Although the present findings substantiate the “‘accentuation hypothesis’
in the sense that here in general overestimation increased from one to
20 p.c. where the coins varied from } Taka to one Taka ; it is doubtful,
however, as Carter and Schooler have shown (1949) whether this simple
formula covers 3 instances in which value is a factor in the situation’,
ACCO‘fdiﬂg to Carter and Schooler (1949) more needs to be known about
the mterrelationships of valuer, value, the relation of personality "and per-

Cept1‘0n and the eXperimenta) conditions, such as, the size-estimation method,
the lntensity of 4 :

‘ the value, the difficulty of the task itself, the figural
Properties of the

and the gross pr bsence of any
figure, valye of neutral, chese it IO
In this . - ,
Study it was pot POssible to vary all the factors enumerated

abOVe Here ‘

i S0 .

valug g “al status of the percejvers intensity of the - stimulus—
" the grog DPresen ,

thej
teir effect on the ‘accentuation
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i e is pot the same.
nature of overestimation of the ¢ich and the poor groups

iffer in
; he poor groups di
: T r that the rich and t

From Table 2 1t 1s.clear a Table 4 we can see that they mnot only

heir estimation of size and from . S lso varies
their . oo but the nature of their difference also

differ in their size estimation but th ‘ . ‘dent

iy . nase to phase. From Table 4 it is evide
from cein to coln and from p e ’ - . . e
further that these two groups differ significantly in their estimation OR

urt : p »
Taka and half taka in the ‘Coin phase’ only. The difference of theilr
estimation of size of one Taka in the ‘memory’ phase comes only closer
to the level of significance. In all other situations these two groups
have not been found to differ significantly in this study. Thus we can
say with Carter and Schooler that the accentuation hypothesis is not
tenable in its simples from as proposed by Bruner and Postman (1948)
rather it needs to be suplemented by other principles which can take
into account overestimation of neutral objects also which Carter and
Schooler consider to be a great challenge to the accentuation hypo-

g
thesis. In this study the neutral figures in the ‘board’ phase have also
been overestimated and the peculiarity of the overestimation is that here
p
larger figures has been overestimated less_by‘ the rich group in contradi-
tion to the the findings of Bruner and Goodman (1947) and the general
principle of accentuation hypothesis. But it cannot be claimed that this
peculiarity is due to mneutrality of the objects alone. Carter and Schooler
(1949) hints at ego-stucture of Ss as one of the possible explanations of this
They also speak of a constant error which means a tendency to favour
overestimation on the part of the cbserver. The greater overestimation of
smaller wholes by the rich group may. be due to the haziness generated
by the difficulty of the task. Though this difficulty was equally present
to both the rich and the poor groups, the rich group which is traditionally
known as pleasure loving and.]ess pams'takmg might have given their esti-
mation carelessly only to avoid the pains of becoming careful.
Although the present findings give mild support to the accentuation

hypothesis of Bruner 'amd Goodman (1947) they contradict those of Bruner

4 Goodman also in the sense that here children from rich families
an : g the size of all the coins on the avera :
overestimateed toe ) ge more than the children
from poor families Whe;rcast.m c;seh'of Bruner and Goodman it
e oppositer One explanation of this may be that for the rich group one
t : s something worth desiring, whereas for th :
Taka colf WS xpectation and a ,h or the poor group this
was beyond Fhelr e-p y 4 § such the poor group did not pay
much attention to its value, rather they attended more to its ‘

] : : hysical
i Another explanation for this deviation may be that op ’
prop -

; : . ne taka
in was just BOIE out of circulation when this €Xperiment took place
co .

iIs just
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Taka coin in show-case and

some occasions. This rare-

alue to the rich group
alone

The rich group might have been scen one
oven may have cxchanged it for goods on

ness of one Taka coin might have accentuated 1ls v
seen one Taka coin in pictures

The children from poor ‘
he usuable value
likely to be de-

The poor group here might have
as they gencrally cannot aflord a show-case.
familics may not have any practical knowledge about t
of one Taka and as such their estimation of its size is
termined more by the physical properties of the coin than by its value.
And once the estimation of size of one take coin has been accentuated
by the presence of value for the rich group it is most likely to have a
hallow effect on the subsequent estimations of other coins according to the
principle of ‘perceptual constancy’ proposed by Carter and Schooler
(1949) and which has been found to be the cuase here in the estimation

of size of 1/2 Taka coin by the rich group.

Conclusion

It may be concluded from the present findings that overestimation
was more in the ‘coin’ phase in general, than either in the ‘memory’ or

in the ‘board’ phase. Again in the Board phase both the groups seem

to be more accuracy oriented where the amount of overstimation is

negligible.
The present findings substantiate the accentuation hypothesis of Bruner L

and Goodman (1947) According to them the greater the value fo coins,
Here also the larger coins having

more their sizes are overestimated.
greater value have been overestimated more than the smaller coins. But

the present findings contradict the findings of Braner and Goodman (1947)
in the sense that here rich group has overestimated more than the poor

group.
However, the present findings are not at ope with the findings of
Carter and Schodler (1949 ) in the sense that larger holes have not been

overestimeted more than the smaller holes, where real value altached to
Here smaller holes have been overestimated more

the object was absent.
than the larger holes by the rich group.
In both the ‘coin and ‘memory’ phases the rich group have over-

estimated larger coins more than than the poor group. But with the
smaller coins the rich have understimated more in the ‘memory’ phase
than in the ‘coin’ phase. :

In the Board phase no significant difference between the rich and
the poor proup have been found here in their estimates.
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