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ABSTRACT

In the present study, the effect of physical detail in picture
recognition memory was evaluated. In Experiment 1 subjects were shown
a series of 44 pictures, half of which contajned a simple amount of
physical detail, and half were complex. A recognition test followed
with pictures, half of which were the original pictures and half were
chaﬁged pictures. The changed pictures were similar to the original
pictures but changed in the addition or removal of physical detail.
Higher d' values resulted in the simple than complex presentation
condition. Experiment 2 was similar to Experiment 1, with the addition
of a one-sentence verbal description of the picture (caption) as a
between-subjects variable. The caption was presented before the
corresponding picture. “In the compTex presentation condition the false
alarm rates were signfficantly hiéher in the caption than no caption
condition. With caption, highef d' va]&es were found jn the simple -
than complex presentation condition, but no significant difference was
found in no caption condition. In both experiments, there were no

hit rate differences between the simple and complex presentation
conditions. The data were discussed in terms of disconfirming the
hypothesis that the amount of physical detail contained in pictures

determines the retention of the pictures.
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INTRODUCTION

A number of investigators have demonstrated a large recognition
memory capacity for pcitures. This finding has been termed the pictorial
superiority effect. One possible factor responsible for this impressive
memory capacity has been considered to be the large amount of physical
detail available in pictures. The evaluation of this explanation is the
central issue addressed in the present study.

Impressive picture recognition memory performance has been reported
by several researchers. For example, Shepard (1967) presented one group
of subjects 612 pictures of common objects taken from magazine advertise-
ments at a self-paced rate. Two other groups were presented words and
sentences using a similar procedure. A forced-choice recognition test
followed immediately. The mean percent correct were 88.4, 89.0 and
96.0 for words, sentences and pictures respectively. Even after one
week, recognition memory accuracy for the pictures was 87.0%. Similarly,
Nickerson (1965) reported 95% correct recognition of a series of 600
complex pictures in a continuous recognition test procedure. Standing,
Conezio, and Haber (1970) presented subjects 2560 slides, for ten
seconds each, in four daily sessions of two hours. Most of the slides
were colored vacation pittures. The resulting mean correct recognition
accuracy was 90.5%.

There are three main hypotheses concerning the role of physical
detail in picture memory. The first explanation is the detail facil-

itation hypothesis. Haber (1970), Nickerson (1965), and Reese (1970a)



have proposed'that'pictures,areFWell retained’because"as-stimo1i, they |
.oarry many more physical details than; for example, words. It is

- suggested that the amount of physical detail available is positively
related}tobhow we]l-items ahe-retained in memory, with‘more detaiied
pictures being remehbered better than the less detailed pictures, The
exptanationvis that the additional physical detail makes the stimuli
more distihguishab]e and nesistance to interference from otherbstimuli
(Goldstein and Change, 1974; Friedman‘and Bourne, 1976).

The detail facilitation hypothesis héS'been supported by several
experiments Bevan and Steger (1971). reported that: reca]l performance'
of ch11dren and adults was s1gn1f1cant1y affected by the phys1ca1 com-

' p]ex1ty in items. They presented items in the forms of pTotures, words, -
or as realbobjects and foond that the objects-were'reca11edvat a higher
rate than p1ctures and pictures more frequently than ‘words. Thus
reca]] was d1rect1y related to. the amount of phys1ca1 deta11 in the ‘
st1mu11. Similar resu]ts have been reported by Evertson and W1cker

- (1974) With-childnen 1n~a.patredfassoctate‘task using pairs of photo-
graphs and drawings. These.resuTts support the detaiT'faciTitation
effectveXplenation forvthe pictorial superiority effect;

A second exp]anation-for the role of detail is the detail distrac-
tion hypothesis (Hotyoak, Hogeterp, and Yuille, 1972). They snggested
that the additional physical detail containedvin pictures serves a
distraction function' Holyoak et al. (1972) tested ch1]dren using a
pa1red assoc1ate 1earn1ng task with cued recall and recogn1t1on tests
They assumed that the photographs conta1ned more phys1ca1 detail such

as color and shading than correspondJngt11ne drawings. They reported“



that elaborated line drawings were better remembered than relate
photographs. This result suggested that the additional physical c.u..
contained in the photographs might have served a distracting function
in the subjects' picture memory performance.

The third explanation is the conservation of processing hypothesis
(Nelson, Metzler, and Reed, 1974). The conservation of processing
hypothesis proposes that a certain amount of information from a picture
is stored during a constant amount of processing time, regardless of how
much detail is provided in the picture. Nelson et al. (1974) tested
whether the amount of detail accounts for the high recognition accuracy
of pictures compared with verbal material. They presented subjects a
sequence of black and white photographs, embellished line drawings of
the photographs, unembellished Tine drawings of the photographs or one
sentence verbal description of the main theme in the photographs. These
four different forms of stimuli presented the same central information
but varied the amount of visual detail available in the stimulus.
Performance on a forced choice recognition test did not differ among
the three pictorial conditions in either the immediate or the delayed
tests. However, recognition accuracy was significantly lower in the
sentence condition. Thus, they concluded that the amount of detail
would not determine how well pictures were retained in memory. sim-
ilarly, Emmerich and Ackerman (1976) tested the quantity of detail
hypothesis with young children. They manipulated the amount of detail
in pictures by adding color, various shadings and additional Tines to
the black and white drawings. The items were also presented in an

interactive or separate, noninteracting position within the pictures.



‘}:The results were that the amount of deta11 had no effect on reca11 howé_,7
”ﬁi;ever 1nteract1on s1gn1f1cant1y a1ded retentlon : _ ey o
| These three hypotheses the deta11 fac1]1tate hypothes1s the -
deta11 d1stract1on hypothes1s and the conservat1on hypothes1s, are
concerned with the role of deta11 in p1cture memory Asplndlcated,‘ref-
Vsearch ex1sts to support each of these hypothes1s However,dsince dit;;
-:ferent types of st1mu11 (co]or photographs, black and wh1te photographsif'
: and 11ne draw1ngs), and many test measures (reca]] VS, recogn1t1on) werej~
used 1n these stud1es, it 1s d1ff1cu1t to compare the resu]ts and con-

’c]ude wh1ch hypothe51s more adequate]y descr1bes the role of phys1ca1

'7_,deta11 in p1cture memory For examp]e, both Nelson et al. (1974) and

Emmer1ch and Ackerman (1976) used a recogn1t1on test wh11e Bevan and ‘
Steger (1971), and Evertson and W1cker (1974) used a.reca11 test; in |
v"their study- However, Bartram (1976) and Goldstein and Chance (1974)
_.have po1nted out the danger of regard1ng different modes of p1ctor1a1
representat1on as equ1va1ent Hence, the present study used on]y one .
type of p1ctor1a1 st1mu11, 11ne draw1ngs to 1nvest1gate the funct1on of
~additional phys1ca1 deta11 Since the large recogn1t1on memory capac1ty
- for p1ctures is- the pr1mary 1nterest in the present study, a recogn1t1on

| ‘test was used

| A compar1son of the deta11 fac111tate hypothes1s and the deta11

‘:d1stract1on hypothes1s was the maJor focus of Exper1ment 1. In Exper1-

| _‘ment 1, the degree of phys1ca1 detail was man1pu1ated by add1ng lines,

shadxng and background f1gures to the s1mp1e 11ne draw1ngs. S]1des-of,
' 51mp1e and comp]ex 11ne draw1ngs were presented to subJects A]l‘the'

sl1des«presented had the_same centra] mean1ng but djfferent amounts‘Of



physical detail (see Figure 1). The presentation was followed by a three
minute delay task and then a recognition test. Both simple and complex
presentation pictures were tested in identical form, or changed form in
which the amount of physical detail was altered. One of the major
difference between the present experiment and previous experiments

(Bevan and Steger, 1971; Holyoak et al., 1972; Nelson et al., 1974; etc.)
is that in the present experiment the distractor test items were not
completely new items. The new test items were changed versions of old
items. These test items were used to increase the difficulty of the
task and force subjects to use the total remembered physical detail in-
formation to make fine discrimination among test items.

The specific signal detection measure d' was used in this study.
The application of signal detection theory to recognition memory is well
documented (cf. Freud, Loftus, and Atkinson, 1969; Loftus and Bell,
1975; Loftus, 1976). Loftus (1976) suggésted that the theory of signal
detection provides a good working framework for picture recognition,
because the measure of d' reflects recognition sensitivity to discrim-
inate the old from new changed test items, independent of response bias
factors. The d' values can be generally expressed as a ratio of hit
rate (i.e., P("Identical"/Identical)) over false alarm rate (i.e.,
P("Identical"/Changed)).

The detail facilitation hypothesis proposes that the additional
physical detail in the complex pictures facilitates later picture
recognition performance. Thus, higher d' values and hit rates are
predicted in the complex presentation condition than in the simple

presentation condition. On the other hand, the detail distraction



Simple _ , v Complex

Figure 1: Examples of st1mu11 in either the simple presentat1on con-

d1t1on (1eft column) or the comp]ex presentation condition (right co]umn)



hypothesis proposes lTower d' values and hit rates in the complex than
simple presentation condition. The first experiment compares and tests

these two hypotheses.



EXPERIMENT 1

Method

Subjects. The subjects were 20 college students, who volunteered
to participate at the California State College, San Bernardino. Age
and sex of subject was not specifically controlled for; subjects were

tested in groups of 3 to 5, in one 20 minute session.

Materials. Forty four different pictures were used, with a simple
and a complex line drawing of each, producing eighty eight total draw-
ings. The stimulus items used in the study were selected from "the
Unembellished Line Drawings", refered as "ULD", and "the Embellished
Line Drawings", refered as "ELD", adopted by Nelson, Metzler, and Reed
(1974). The ULD's made by Nelson et al. (1974) were based on the
central meanings of a set of black and white photographs. To these
ULD's, they added more detail based on the original photographs to make
the ELD's. Thus the central meaning of these complex and simple pic-
tures were the same with the only difference being the amount of
physical details in each picture. For example, both simple and complex
pictures show a young girl skating on the ice, but there are some trees,
various shadings and lines were included in the complex picture to make
it more detailed and realistic than the simple one. The selection of
stimuli in the bresent experiment were restricted on an obvious dis-
tinction between the ULD and the ELD in each pair. The selection was

made by two judges independently. Only the one selected by both



judges would be adopted.

Design. A diagramatic répresehtatioh of the experimental design is
presehted in Tab]e 1. Each subject viewed both simpTe and complex
. presentation piCtures,:and.both simple and pqmplex test pictures. Half
of the stimuli were independently and randomly assignéd’to the simple |
presentation condition, and remaining pictures were presented as complex
picturés. Half of the stimuli in each of these‘two cohditions were
randomly chqgengto be tested with identical tést items, and the remain-
ing pictures were testéd with changed test items. Finally, all pictures
were independently and randomly arranged in the presentation order. The
corresponding test 1tem; were arranged by the same order as the presenta-

tion items.

PfocedUre. Subjects were presented.a sequence of slides including
forty four presentation items, foTTerd immediate]y by a delay také, and
then forty four test items. In the de]ayﬁtask'subjects circled all of
the odd numbers on a random number sheet. The purpose of this task was
to eliminate short term memory effécts on the subsequent recognition
- task. In the.preSentation“phase,’s11des were presented by a Kodak
Carousel Projector at an 8 second rate. Subjects-were}inStructed to
concentrate on studying each picture as it was presented. During the
recognition test; the test items were presented in the same order as the
corkesponding presentation items. Thus, the number of distractors
between the study and test phase were constant for each stimulus item.
~In the test the subjects were instructed to indicate on their ansWer
sheets whether each picture was "identical” to one seen in_the presenta-

tion phase or "changed".



Table 1

Experiment Design in Experiment 1.

Study Test Correct
oo qtem. ... o item. ... response . .
S Identical
11
S
99 11 C Changed
44 .
99 1 S Identical
C
11
C Changed

Note. S=Simple line drawings. C=Complex Tine drawings.

10
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Results

The pattern of resu1tslpred1cted by the detail facilitation and the
detail distraction hypotheses are presented in Table 2. The data were
analyzed on the bésis of signal detection measures. The dependent‘
variables in the signal detection analysis were d' values, the probabil-
ity of a hit, (i.e., P("Identical”/Identical)), and the probability of a
false alarm, (P("Identical"/Changed)). The means of these values are
presented in Table 3. 4

Three t-tests for dependent samples were applied to these data.

The region of rejection for all of the following tests was < .05. The
d' values were significantly higher in the simple than in the complex
presentation condition, t(19) = 2.88. There was a significantly higher
false alarm rate in the complex presentation condition than the simple
presentation condition, t(19) = 3.64. No significant difference was
found between the hit rate in the simple and compTex presentatioﬁ

conditions.



Table 2

Predicted Outcomes of the Detail Facilitation and thé Detail Distraction

Hypotheses.
- Predicted Qutcomes
Dependent Variable  Facilitation Hypothesis Distraction Hypothesis
d’ S<¢C ) S > C*

P(hit) s<¢c S>C

Note. S=the simple presentation condition; C=the complex presentation
~condition. *= the predicted outcomes were consistent with obtained

data in Experiment 1.

12



Table 3
Mean Values for Each Signal Detection Variable as a Function of Picture

Presentation Form, Experiment 1.

Presentation

Form d' P(hit) P(false alarm)
Simple 2.03 0.71 0.16
Complex 1.18 0.69 0.38

13
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Discussion

The major focuévof Experiment 1 was to test‘the detail faci]ftatioh
hypdthesis and the detail distraction hypothesis. The results were that |
| subjects had higher d' values and lower false a]erm rates in the simple
than in the'compTeX'presentation,cenditioné. ‘The d' and false alarm
results suggest that subjects were more sensitive in'detecting the"
chahged test items in the simple than complex presentation condition.
These data are more-eonsistent with the detail distraction hypothesis
that proposes that additional physicé] detail contained in the complex
pictureS‘serves‘as a distraction function rather than as a facilitative
function. But the absence of a significant difference in hit rate data
was unexpected and seems inconsistant with‘the distraction hypothesis.

One alternative explanation fer the obtained re§u1ts is the
conservation of processing hypotheéis<qf Nelson, Metzler, and Reed
(1974). The basic notion of the conservation hypothesis is that e fixed
amount of information from a'picture‘is encoded and stored during.e
constant amount of processing time, regardless of how much detail is
provided in the picture. Accordingvto this: notion, the fewer physica]
details the picture contains, the better retained_is each physical
detail. The more physical detail fhe picture eontains, the less well
retained in each physical detail. Hence, if the emount of processing
time is equalifor two piCtures,:regard1ess'of the amount of physica]
detail, it would be predicted that the total amount of stored informa-
tion would be the same for these pictures. It wou1d'be'reasonab1e to
assume that in this experimentvthe subject had an equal amount of

processing time for simple and complex pictures. Thus, no hit rate



“:‘:ftlsi'

3d1fference between the s1mp1e and comp]ex presentat1on cond1t1ons would
be expected : R '

Further, the conservatlon hypothes1s cou]d also exp1a1n the false o

a]arm data A fa]se alarm response occured when a subJect reported that f]fa o

| a changed test item was 1dent1ca] to the or1g1na1 st1mu1us A fa]se
. a]arm in the s1mp1e presentat1on was not the same as that 1n the complexf

'tpresentat1on cond1t1on A changed test 1tem in the s1mp1e presentat1on,‘-‘

. r,cond1t10n was a comp]ex p1cture, wh11e in the comp]ex presentat1on pK

' ’cond1t1on it was a S1mp1e p1cture Accord1ng to the conservat1on L

dhypothes1s the fewer phys1ca1 deta11s the p1cture conta1ns the better d:

- retalned is each phy51ca1 deta1l It wou1d thus be easier for subJects

“E.to detect and report the add1t1on of phys1ca1 deta1ls 1n the s1mp1e

presentat1on cond1t10n On the other hand, it wou]d be more d1ff1cu]t {Y

‘-’;for subJects ‘to detect changes 1f the test p1cture a1ready conta1ned

| more phys1ca1 detalls than the correspond1ng presentat1on p1ctures ‘The3t
‘conservat1on hypothes1s wou]d pred1ct that in Exper1ment 1 the retent1on
of phys1ca1 deta11 wou]d be d1fferent for s1mp1e and comp1ex p1ctures

?ﬁThe probab111ty for a fa]se a]arm in the subsequent p1cture recogn1t1on -

‘"‘ftest was' pred1cted d1fferent1y 1n the s1mp1e and comp]ex presentat1on S

'.cond1t1ons Thus a lower fa]se a]arm rate wou]d be expected 1n the

.s1mp1e presentat1on than 1n the comp]ex presentat1on cond1t1on S1nce.
:,vno hit rate d1fference was found in th1s exper1ment the s1gn1f1cant1y

-d1fferent d' va]ues can ‘be exp]a1ned by the s1gn1f1cant1y different
fa1se a1arm rates 1n the s1mp]e and comp]ex presentat1ons because the _.‘
d"values can be genera]ly express as a rat1o of h1t rates over fa1se

a1arm rates



The resu]t that the subJect had h1gher d' va]ues 1n the s1mp1e

Vﬁpresentat1on cond1t1on than in the comp]ex presentat1on cond1t10n ‘was :_ gfh

| ”1ncons1stant w1th the deta11 fac111tat1on hypothes1s Th1s hypothes1stg‘f..'s

H:{ftpr0posed ‘that add1t1ona] phys1ca1 deta11 conta1ned by prev1ous]y ,,tv‘~57 ?Te:

, ;presented st1mu11 wou1d 1mprove 1ater p1cture recogn1t1on performance }fifhf |

To further test the deta1l d1stract1on hypothes1s versus the conserva-,h‘?i

‘v"t1on hypothes1s a second exper1ment was carr1ed out



o EXPERIMENT_‘Z.

Exper1ment 2 further exam1ned the effect of phys1ca1 deta11 1n
1.p1cture recogn1t1on memory, and spec1f1ca11y compared the d1stract1on
hypothes1s with the conservat1on hypothes1s The pattern of resu]ts,
’°pred1cted by the deta11 d1stract1on hypothes1s and the conservat1on .f,f
vhypothes1s are pred1cted-1n Tab1e»4 The maJor d1fference ‘between
. Exper1ment 2 and 1 was that 1n Exper1ment 2 encod1ng of the p1ctures wae~
man1pu1ated by prov1d1ng a one sentence verba] descr1pt1on (capt1on) for

_each plcture, The;capt1on_descr1bes the central mean1ng}of-the pfcture 1
"‘and‘each captiOn'ié pneéented-before'thesconreSponding pictUre Thus;
'i’the captlons were expected to direct attent1on to the central mean1ng :‘

‘-of the p1cture rather than to the extra phys1ca1 deta11 | |

~ The deta11 d1stract1on hypothes1s pred1cts that add1t1ona1 phys1cal

detall conta1ned in complex p1ctures serves a distractive funct1on As
f1nd1cated in TabTe 4,'th1s~d1stract1on-deta11‘1s_pred1cted to cause a
'Towen d'ffn:the‘cOmpTex*than‘sfmple-presentatfon'condition ' Hence,.in

:the no capt1on cond1t1on h1gher d' vaTues were expected 1n the simple

N presentat1on cond1t1on than in the compTex presentat1on condition. If

'77present1ng a capt1on does 1ncrease subaects encod1ng of the add1t1ona1
vahys1caT deta11 in the compTex plctures the deta11 d1stract1on effect
“shou]d d1sappear Thus, s1m11ar d' vaTues are pred1cted w1th S1mp1e
"and comp]ex p1ctures in the capt1on cond1t1on | _

The conservat1on hypothes1s pred1cts that the totaT amount of

stored 1nformat1on from a p1cture is a funct1on of the amount of



Table 4

Predicted Outcomes of the Detail Distraction Hypothesis and the

Conservation Hypothesis.

Predicted Outcomes

Distraction Hypothesis Conservation Hypothesis

Dependent Variables Caption No Caption Caption No Caption
d' S=¢C $ 5L S > C* R
Hit rates S = C* IR
False alarms S < C* S % L%
False Alarms | I e

Note. S=the simple presentation condition; C=the complex presentation

condition; *=the predicted outcomes were consistent with obtained data

~in Experiment 2.

18
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- processing time for the‘subject to view the picture, regardless of how
much detail the picture contains. Tﬁevretention of each detail diréctly
relates to how much detail the picture contains. Thus, similar hit
rates are predicted in simple and complex pictures in both caption and
no caption conditions, because the picture processing time is constant
in the present experiment. The highér'fa13e alarm rates and lower d'
va]ues are expected with complex than simple pictures in both the caption
and no caption gonditions. Because the presented caption was proposed
to decrease the'encbding of noncentral detail in complex picfures, the
subjecf would fihd}it hore difficult to detect a changed test picture
in the complex than simple presentation condition. Thus, the conserva-
tion-hypothesis specifiCaT1y»predicts in the complex presentation
conditibn‘the false alarm rates would be higher in the captionkthan in

the no caption condition.



20
" Method

Subjectsi* The subjects were 40 college students who volunteered

o fr0m5c1asses at the Ca]ifbrnia State'College;dSan Bernardino~ Sex and

age of subJects was. not spec1f1ca11y contro]Ted for, subJects were
tested in groups of 3 to 5, in one 30 m1nute sess1on No subject.

'part1c1pated in both Exper1ment 1 and 2.

Materials The 44 pa1rs of p1ctures from Exper1ment 1 prov1ded the
~ basis for the'mater1a1 used 1n»th1s exper1ment There were 44 d1fferent
one sentence verbaT descr1pt1ons for each pa1r of pc1tures, these |

: verba1 descr1pt1ons are referred to as “capt1ons“ in this study These_ .
capt1ons were a]so from "the Verba] Descr1pt1ons", adopted by Ne]son
‘;et a1 (1974) The sentences were generated by hav1ng subJects exam1ne"”
fthe set of b]ack and wh1te photographs from wh1ch the 1ine draw1ngs in
7’Exper1ment 1 were der1ved ‘and ‘having them generate a one sentence

'pverbal descr1pt1on for. ‘each photograph

' Qggjgg,: The basic;design inithislexperiment-was'the'same;as:
Experiment 1, with’the.addition_of'verbal-captﬁon'as:avbetween,subjeCtsxl
":variable; LEach_subjectjin;thefcaption;groupvsawva‘one sentence Verba]h

‘description of the picture:beforepthe-picture nas'presented.‘ In-thedno_n'v_
acaptton groups the'captfon“sltdeshueretreplaced“by_bTank sitdes'was dv,,

5ikept constant With*thefbackground-brighthessvof the Caption sTides.

. Procedure The exper1ment cons1sted of a study phase fol]owed

. 1mmed1ate1y by a 3-m1nute searchwng de]ay task and then a test phase

. In the study phase, s}1des_were presentedvby.a Kodak_Carouse] Projector .
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at a 5 second rate. Thé presentation sequence'consisted of 88

s]ides -- 44 pictures each preceded by a verbal caption slide or a blank
s1lide. Subjebts,Weke‘fnstruCted to concentrate on stddying each picture
as it was presented. The subjects in the caption'group were further
1nstructed to keep each caption in mind while they studied the

following related picturés‘ Ih'the test, s]ideé weré eXposed at a 8
second rate. During this“time subjects respdnded on their answer sheets

as to whether each picturefwas "identical" or "changed".
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The average d' vaTues and the probab111ty of a h1t and probab111ty L{'
fof a fa]se alarm data are presented 1n Tab]e 5 A 2 X 2 (capt1on '

cond1t1on X presentat1on form) ana]ys1s of varlance was’ conducted on

- each of these measures The reaect1on reg1on for aTT compar1son was

< .05

‘ The d‘ vaTues were s1gn1f1cant1y h1gher in the s1mp1e presentat1on
’scond1t1on (d‘ = T 65) than in the compTex presentat1on cond1t1on 37‘

(d" = 0. 87). F(T 38) - 15.65, MSe - 0. 78 The ma1n effect of capt1on s

"scond1t1on was not s1gn1f1cant The capt1on cond1t1on X presentat1on

'form 1nteract1on was aTso s1gn1f1cant F(T 38) 4, 34 MSe - 0.78.-
’ P]anned compar1sons were carr1ed out for s1mp1e and compTex presentat1on»‘

cond1t1ons for the d' vaTues 1n the capt1on and no capt1on cond1t1ons |
‘<These compar1sons resuTted 1n one s1gn1f1cant effect w1th capt1ons d' -
values were h1gher 1n the s1mp1e presentat1on cond1t1on than in the
| compTex presentat1on cond1t1on t(38) 2 47 o o

: No s1gn1f1cant d1fferences 1n the anaTys1s of the h1t rate data

“i.were found The ana]ys1s of the faTse aTarm data resuTted 1n one ;t.f‘

'h's1gn1f1cant effect The fa]se aTarm rate 1n the complex presentat1on

“»feicond1t1on (0. 44) was s1gn1f1cant1y h1gher than 1n the s1mp]e presenta- :

- tion cond1t10n (. 24) F(T 38) = 23 79, Mse = 0. 03

| PTanned compar1sons were carr1ed out for the faTse a]arm date 1nn}d
_:iathe s1mp1e and comp]ex presentat1on cond1t1ons across the capt1on and
‘jifno capt1on groups and these compar1sons resuTted 1n one s1gn1f1cant
nfheffect the faTse a]arm rates were h1gher in. the capt1on group than in

~ the no capt1on group in the compTex presentat1on cond1t1on t(38) '2.10;



Table 5

Mean Values for Each Signal Detection Variable as a Function of Caption

Condition and Picture Presentation Form, Experiment 2.

Picture Presentation Form

Caption d' P(hit) P(false alarm)

Condition Simple Complex Simple Complex  Simple Complex

Caption 1.95 0.76 0.77 0.74 0.26 0.53
No Caption 1.34 0.97 0.68 0.75 0.23 0.39

23
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DiSCuSSion ‘

Experiment 2 tested’the detatl distraction hypothesis’that assumes .
that the add1t1ona1 phys1ca1 deta11 contained in a p1cture serves a
: d1stract1ng funct1on and decreases p1cture recogn1t1on performance _As,‘
indicated in Table 4 this hypothes1s pred1cts that in the no capt1on N
condition h1gher d' values wou1d be obtained in the simple than comp]ex»
presentat1on condition, and w1th capt1on s1m11ar d"va1ues would be
\obta1ned in the s1mp1e and comp]ex presentat1on cond1t1ons

The conservat1on hypothes1s pred1cts that the amount of stored

- informat1on'from a p1cture'wou1d not be a funct1on~of the amount of

o detail'in the picture The amount of sored 1nf0rmat1on d1rect1y re]ates

}j to how much deta11 is prov1ded by the p1cture under a constant pro-
‘cess1ng time. Th1s hypothes1s predicts, in both capt1on and no capt1on |
conditioné, s1m11ar,h1t rates in simple and comp]ex,presentat1on pic- |
: turesg'and'higher*fa]sevalarm rates and'1ower df~va1ues;in‘the_¢omo]em
than simple pheSentation‘cohditiOn; ;It<a]so,suggests that tf the caption .
decreases therenooding of noncentra]’detai]-in.oomp1ex picturee;vthe
false a]arm rates in the comp]ex presentat1on cond1t1on w111 be h1gher
in the caption than no capt1on cond1t1on
-.In the~present exper1ment the q va]ues were similar in both

‘s1mp1e and comp]ex presentat1on p1ctures in the no capt1on cond1t1on,‘;

but s1gn1f1cant1y h1gher in the simple than comp]ex presentat1on con-
| ditions w1th capt1ons In both the capt1on and no capt1on cond1t1ons;
the h1t rates were sxm11ar in s1mp1e and complex presented p1ctures,"
| and the fa]se alarm rates were s1gn1f1cant1y h1oher in the s1mp1e than

E comp]ex presentat1on cond1t1on " The false alarm rates in the complex |
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'presentat1on cond1t1on were s1gn1f1cant1y h1gher in the capt1on than no
fcapt1on cond1t1on ‘vv }‘ | | |

No support was found for the d1stract1on hypothes1s The s1m11ar
d' values in s1mp1e and comp]ex presentat1on p1ctures in the no captwon
| cond1t1on suggested that the add1t1ona1 phys1ca1 detail the comp]ex
p1cture conta1ned d1d not d1stract 1ater plcture recogn1t1on performance;
Moreover, add1t1ona1 resu]ts were unexpected and seem 1ncons1stent w1th -

‘the d1stract1on hypothes1s. Accord1ng to th1s hypothes1s, the h1gher

- d! va]ues in. the s1mp1e than comp]ex presentat1on condition w1th capt1on¥e

- m1ght be exp1a1ned by the suggest1on that the presented caption- fa11ed

to decrease the: probab111ty that subJects encode the extra phys1ca1

' deta11 prov1ded by the comp]ex p1ctures - | | ‘

‘v The resu]ts are more cons1stent w1th the conservat1on hypothes1s
One resu]tcd1ff1cu1t to;exp]ann by the conservation hypothests,1s,that‘d.
a,significant difference wasvnot found‘betweenfthe’simp1e and"complex dlﬁ
-presentation conditionS'tn the no ¢apti¢n condition ‘ However, “the _
results obta1ned in th1s exper1ment suggested that the conservat1on of

.process1ng hypothes1s was a more adequate explanat1on to account for the

resu]ts obta1ned in Exper1ment 1 and 2. S1nce th1s hypothe51s can not,'_ -

comp]ete]y-exp1a1n the resu]ts obta1ned'1n-th1s-exper1ment .the present,'
: exper1ment m1ght best be cons1dered as d1sconf1rm1ng the detail. dis-

_tract1on hypothes1s
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The present exper1ments were des1gned to- eva]uate the funct1on of

| 'radd1t1ona1 phys1ca] deta11 1n p1cture recogn1t1on memory In Exper1ment75’

1, the deta1] fac111tat1on hypothes1s and the deta11 d1stract1on

*hypothes1s were compared Exper1ment 2 eva]uated the deta11 d1stract1onf"
‘hypothes1s and the conservat1on of process1ng hypothes1s v

In both Exper1ments 1 and 2 no support was found for the deta11 B

o ‘fac111tat1on hypothes1s (Haber, 1970 N1ckerson, 1965) Th1s hypothe51s ;.~p

t,»proposed that extra phys1ca1 deta11 fac111tates p1cture recogn1t1on

performance The deta11 d1stract1on hypothes1s (Holyoak et a] 1972)

| >7'pred1cts that add1t1ona1 phys1ca1 deta1] d1stracts p1cture recogn1t1on

| :performance Th1s hypothes1s rece1ved some support 1n Exper1ment 1 ~ H"ﬁ

";The d' va]ues were s1gn1f1cant1y h1gher in the s1mp1e than comp]ex

v33presentat1on cond1t1on However, the deta11 d1stract1on hypothes1s

"'ufcould not account for the h1t rate data 1n both exper1ments nor the ~V”’ -

:Vpattern of d' resu]ts in Exper1ment 2 In Exper1ment 2, the absence of )

E s1gn1f1cant d1fference 1n the dr va]ues between the s1mp1e and comp]exc‘

':’presentat1ons 1n the no capt1on group was 1ncons1stent w1th the deta11 K
i7d1stract1on hypothes1s Moreover there were no h1t rate d1fferences ;f:"
h,between the s1mp1e and comp]ex presentat1on cond1t1ons in both Exper-
7r1ment T and 2 as pred1cted by the d1stract1on hypothes1s ‘_ |

| The results obta1ned 1n the present study were genera]]y cons1stent h

' i, w1th the conservat1on of process1ng hypothes1s of Ne]son Metz]er, and f»'5



:Reed‘(1974) They suggested that 1n a certa1n amount of process1ng t1me;dl‘
: the subJect can on1y encode a f1xed amount of 1nformat1on from a p1cture,;
regardless how much deta11 the p1cture conta1ned In both Exper1ment 1

"and 2 there were no h1t rate d1fferences between the s1mp1e and comp]ex',;f

| ‘presentat1on cond1t1ons and a s1gn1f1cant1y h1gher fa]se a1arm rate was ‘";f .

. found in the comp1ex presentat1on cond1t1on However, the conservat1on

”J'p.hypothes1s can not comp]etely exp1a1n the resu]ts obta1ned 1n the present,:‘,'

study, spec1f1ca11y, the non 51gn1f1cant d1fference found between the 3tx L

_s1mp1e and comp]ex presentatlon cond1t1ons 1n the no capt1on group

hf;Moreover, several other researchers have reported that 1n a constant ;,

“:?‘process1ng time subJects did prof1t by the more phys1ca1 detal] st1mu11

7(Bevan and Steger, 1971 Evertson and w1cker, 1974) It is d1ff1cu1t to_‘ ‘
“exp1a1n such resu]t w1th the conservat1on hypothes1s v /
The present f1nd1ng that add1t1ona1 phys1ca1 deta11 d1d not

’fac111tate p1cture recogn1t1on performance is cons1stent w1th the resu1t :

o of severa] prev1ous stud1es (Ne]son et al. 1974 Emmer1ch and Ackerman,

~”1976) However, the resu]ts in the present study are. not congruent w1th

esevera] other stud1es that showed subJects benef1ted from add1t1ona1 MH7

o ,phys1ca1 deta11 carr1ed by st1mu1us 1tems (Bevan and Steger, 1971

" -thvertson and w1cker, 1974) Both Ne]son et a] (1974), and Emmer1ch 1c‘~.
| Tand Ackerman (1976) used a recogn1t1on test, h1]e Bevan and Steger :: |
’_(1971) and Evertson and w1cker (1974) used a reca]] test, 1n the1r study ,h
'fBecause d1fferent types of tests were used 1n these stud1es one i;f’

"_;poss1b]e exp]anat1on for the contrary resu]ts 15 that deta11 may 7
“_fac111tate reca]] but not recogn1t1on of p1ctures (Emmer1ch and Acker--

h man, 1976) However the d1fference between a recogn1t1on and a reca]l
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test could be explained by the generation-recognition hypothesis
(Bahrick, 1970; Anderson and Bower, 1972). The generation-recognition
hypothesis proposed that retrieval includes two processes, a search (or
generation) process and a recognition (or differentiation) process. In
the generation process subjects search in their memory possible responses,
then they differentiate these alternatives and make their decision in

the recognition process. In a recognition test situation the experimenter
provides the items to be recognized, saving the subject the generation
process, while those alternatives to be recognized are self-generated

and self-provided by subjects in a recall test. It is possible that
subjects profit by the additional physical detail to generate more
adequate responses in the generation process. Thus, in a recognition
test situation subjects fail to take the advantage of the additional
physical detail due to the generation process is saved.

As mentioned, the results obtained in both Experiment 1 and 2 were
similar. There were no hit rate differences between the simple and
complex presentation conditions, and the significantly higher false
alarm rates was found in the complex presentation condition. The hit
rate data suggested that the additional physical detail does not affect
the picture recognition performance but the false alarm data suggests
that the extra'physical detail distracted the retention of information
in pictures. One factor that might explain this inconsistency is that
the false alarm data was confounded by the task variable. The false
alarms are based on subjects' responses to changed items. The subjects'
task was to detect and report the "addition" or "absence" of extra

physical detail. In the present study the subject's cue to make a reject



decision‘is'based,oh-the additional

central information in each picture,

“tion this cue, the additional physi
item, and_by‘the-study’item in the
Hence, itVWOuld.be-easier for the s
~ condition to detect a changed test
. detail 1s‘tota11y'new information w
stored_iﬁformation, and (b) the ext
affect retfieva]»pkocesses. On the
difficu1£ for subjécts*to’detecﬁ ch

'cbhdition;'becauée all the physical
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physical detail rather than the

“In the”simp1épresentation condi-
c@] detail, was carried by the tést
¢omp1exbpresentation condition.
iject in the Simp1ézpreséntétion
item because (a) the extfa physical
hich wbu]d not interfer with‘the Q]d-
ra detail in the test item would not
other hand,vit would be more
anges in the compléx'préSentatidn'

and meaning information contained

in the test item would be old information, except the additional detail

wouid‘be kemoved} The.subject woul
physical detail from the‘prevfoué-s
. of a chéhged:test,item. |
Theré are two:intéresting issu

study.but‘re1ate to the results of

d have.tO'?remémber",theleXtra

tudy item to make'a»correbt'rejection._'

es that were not tested in the present

the present study. First, Nelson,

Reed, and Walling (1976), Nelson, Reed, and McEvoy, (1977), and Rafnel .

"and‘K1at2ky (1978) suggested that t
~can be divided as the meaning infor
formation) and the phys{cql-detail
$eh$ory, visual information).- Acco
| possib]e}to explain the fesulté obt
posing that subjects responded to i
on the meaning'(semantic)vinformati

there'is enough meahing (semaﬁtic)

he}encodiné’information_fromva picture
mation (or conceptual, semantic in-
informafionv(or,structura],‘schematic,
rding to these assumptions, it is
ained in the present study by pro-
dentical test,items-baééd primari1y
on. This is due‘tdrfhegfact that =

information for the subject to dif-
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ferentfate‘ah item from other stimnff" Since‘the'centraldmeaning of'the
| s1mp1e and comp1ex p1ctures are the | same and both types of p1ctures are _
: 1nteract1ve ‘and mean1ngfu1, no hit rate d1fferences between the s1mp1e
and complex presentat1on condition would be\found But when the test
'1tem was changed, the subJect was forced to use the spec1f1c visual
deta11‘1nformat10n to make dec1s1ons The fa]se a]arm rates wou]d
- consequently be'different for the sfmp1e and comp]ex-presentat1on con-
dition.v:Thisvexplanation of‘the'obtained»hit rate data is supportedvby‘
© Emmerich and Ackerman (1976). They reported that the physical detail
had noleffect"on reca11 ‘but e]aborat1on (obJects draw1ng in an ‘inter- |
_act1ve phase) aided retention 51gn1f1cant1y |
The second issue related to the present study is the qua11tat1ve
_ ekp]anat1on for the pmctor1a1 super;or1ty.effect offered by Ne]sont f
B hReed;>and'Wa111ngn(1976),>Ne]son,‘Reed 'and McéVoy‘(1977);'and'Ne]sonfv‘
: (1979). Genera]]y, they manlpulated the schemat1c (sensory features)s
“and conceptua] (label, mean1ng) s1m11ar1ty of st1mu]1 terms in pa1redbv'
; assoc1ate learning tasks, and found d1fferent effects on phys1ca1 and:
~vsemant1c codes in memory. For example, Ne]son et al. (1976) reported
that when the conceptua] s1m11ar1ty is var1ed effects are s1m11ar for
_ p1ctures and the1r verba] 1abels, suggest1ng that the mean1ng represen-;
tat1on are the same for these st1mu11 However, man1pu1at1ng the‘ o
-schemat1c s1m11ar1ty of p1ctures efther e]iminateseor reverses‘thev

"typ1ca1 pictorial super1or1ty effect This‘sdggests that the visUa] 3

o code is pr1mar11y respons1b1e for the p1ctor1a1 super1or1ty effect

“They conc]uded that there is a qua11tat1ve d1fference between p1ctures

and words in the effect1veness of the1r red1ntegrated v1sua1 codes.



The sensory code for a picture is aﬁparently more differentiating and
less susceptible to 1nterference.frdm successively occurring items.
Applying this explanation to the present study, it is possible that the
sensory codes for the simple and coﬁplex pictures are qualitatively
similar. Thus, the'additiona] physfcal detail did not facilitate pic-
ture recogn1t1on performance. j |

In summary, the results of the present study suggest that the
quantity of physical detail is not a responsible factor for the SUbJeCtS'
retention of the picture. Thus, the present study disconfirms the notion
that the quantity of physical deta11 hypothes1s is an adequate exp]ana-
tion for the pictorial superiority effect A systematic study of the
nature of physical detail and the qua11ty of different modes of pictorial

stimuli could well provide some'useful 1nformat1on for understanding the

human picture memory capacity.

i
|
{
|
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