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ABSTRACT 

One scaling study and three memory experiments were carried out 

with ve.rb.al and nonverbal s-tiruulus items. A total of 124 students 

participabed in this series of studies. In Experime.nt I, 60 students 

sealed line drawings, checkerboard patterns (black-white matrices), and 

pseudowords along the parameters of imagery (I) and meaningfulness {m). 

This was done to match verbal and nonverbal items on these parameters. 

Thirty-six items with homogeneous rat ings within ,each set were selected 

for Experiments 11, III, and IV . 

In Experiment II, selected items and matched real words from 

Paivio, Yuille, and Madigan (1968) were used in a test of recog,nition 

memory. Thirty-two subjects were presented items for 500 msec. e.ach with 

4500 mset between items, and were tested with a forced choice retrieval 

task. Items. with high I and m ratings (real words and line drawings) 

were recognized better than low rated items (pseudowords and checkerboard 

patterns). There were no significant differences in recognition per­

formance between verbal and nonverbal items within either the high o,r 

lo~" rated categories. 

Experiment III compared performance for real words and line 

drawings at a faster rate of presentation, with 250 msee expo-sure and 

1550 msec interstimulus inte~val, Recognition scores of 16 subjeets 

were significantly lower than in Experiment II, but there was still no 

reliable d:Lfferenc.e between r'ecognition of -words and dra-winf;S. 
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Expe.l;'iment IV presente.d words and drawings at the f.ast rate used 

-
in Experimen~ III but r~t.ention was tested with a surgle-item, yes/no 

retrieval task. Re¢ognit:icm mempry t:~sted by a y:es/no retrieval task 

was significantly inferior to that tested by a forced choice procedure, 

but still -no difference was found between recognition of words and 

drawings. 

Overall, tbis study raises serious questions abo~t procedures used 

in previous experiments of verbal/nonverbal memory, which may have con­

founding effects· in results reported. 
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CHAPTER I 

INTRODUCTION 

The existen.ce of mental images in the. process qf learning and 

memory has been one of the most controversial topics in the history of 

psychology, The theories in mental imagery appear-ed primarily in two 

forms: first, imagery was the prototype of stimulus trace theories, as 

manifested in the "wax tablet" model of memory (Gomulicki, 1953) and 

second, associative imagery (Yates, 1966) was assumed to play a media­

tiooal role in mnemonic techniques. It is precisely th.ese. views that 

were rejected by behaviorists, and primarily by. Watsen (1913) ,. partly on 

different philosophical grounds and partly on the evidence provided by 

research which concluded that images are "mere ghosts., i• unobservable 

and unmeasurable. Therefore, their existence should no,t be. presumed. 

Until very recently, t .his emphasis on "observables" dominated research 

on problems of meaning and mediational processes in learning and memory. 

As an echo to Wats.on's original objections, concepts such as asso~iation 

value (Glaze, 1928) and meaningfulness (Noble, 1952) appeared in consis­

tency with the contemporary theories, such as the theory of associative 

probability (Underwood & Schulz, 1960) and the "grapnel" t.heory proposed 

by Glanzer (1962). "The possibility that nonverbal imagery may be func­

tionally involved was generally igndred'' (Paivio, 1970, p. 4). In a way, 

the avoidanc.e of mental imagery in the study of mediation processes 

cont.ributed to an upsurge of research in the area of verbal behavior, 

sinc-e the verbal units, i.e., words, are observables, thus can be easily 
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measured and manipulated. Deese (1965) sum111arized the current vie'W of 

experimental psychologists as follows: 

The modern experimental psychologist works almost exclusively 
with linguistic associations for the good reason that these 
provide controllable material for his laboratory studies; he 
ignores the extra existence of perceptual imagery .••. 
Without neces sarily denying either their reality or their 
importance, t.he contemporary psyehologist finds images di.ffi­
cult to manage in empirical study. Partly for this reason 
and partly for others, "association theory in m:odern psychology 
has become a theory of the succession of elements in verbal 
behavior (p. 4) • 

In recent years, the grim outlook for imagery has changed. 

2 

Firstly, the ne·gative attitude pl;'ojected by Watson has softened; 

secondly, theorists, such as Osgood (1961) and Staats (1961), in their 

dissatisfaction with traditional behavioristic approaches to vetbal 

learning, argued in favor of nonverbal JDediational processes; finally, 

active :research revealed evidence that there is a possible role fnr 

imagery in mediational processes (e.g., Bower, 1967; Paivio, 1965; Smith 

& Noble, 1966). Paivio (1975) called t.his change, this renewal of an 

old interest, Neomentalism. 

With the revival of interest in the investigation of inner, 

mediatio.nal, and coding processes ;i.n human learning and human memory, 

it appears inevitable that this interest should extend itself to both 

verbal and nonverbal memory processes. .Further studies in memory 

coding processes are need.e.d to investigate how stimulus materials 

(verbal or nonverbal) are being coded in our memory sys.tem(s), and how 

these codes are decoded when retrieval of processed information is 

required. This thes.is was designed to compare recogniticm performance. 

of verbal and nonverbal stimulus material under different experimental 
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conditions: namely, varying presentation rates; and different retrieval 

tasks. Recognition is· defined as the process of identifying the stimuli 

as having been previously presented under certain circumstances. The 

major question in this thesis: Is superior recognition memory of 

nonve.rbal stimuli over verbal stimuli a true finding, or is it an 

artifact of experimental procedures? 

The two factors of pruiary interest were: (a) differences in 

imagery and meaningfulness across stimuli, and (b) verbal-nonverbal 

differences. There is a need for the re-investigation of differences 

in verbal and nonverbal recognition pe-rformances while maintaining 

control of factors such as imagery. and meaningfulness, presentation 

rates, and retrieval tasks. 

The two major contributions of this study were the attempt to 

match verbal and nonverbal stimulus material on the common grounds of 

imagex:y and meaningfulness through a scaling procedure; and the evalua­

tion of recognition perfonnance for both verbal and nonverbal stimulus 

material under different experimental conditions. Some conclusions 

about verbal and noaverbal recogn.ition memory which have previously been 

reported, and a review of these findings will bring t~e present study 

into its proper perspective. 

Three .Fa.ct.ors Affecting V1:rbal and 
Nonverbal Recognition Memory 

Paivio (1975) stated that there are three general classes of 

ope-rations, "the attribute.s of stimulµs material, various experimental 

manipulations, and individual differences variables. Each of these can 
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be used systematically to inc::rease the probability that a particular 

kind of mental process will be involved in a giveIJ. task" (p . 270). l'his 

study investigated three major factors affecting verbal and nonverbal 

recognition memory: (1) verbal-nonverbal mode of stimulus difference, 

(2) presentation rates, and (3) retrieval tasks. 

In an early study, Strong (1912) presented 150 ·full-page advertise­

ments to subjects at a rate of one per second. These advertisements were 

then mixed with 150 other advertisements which served as distraetors to 

mak.e a series of 300 items. The subjects were given a multiple choice 

retrieval task. Their tas~ was to separate the stimuli into different 

piles depending on whether they seeme.d familiar or not. The subjects 

correctly recognized 52% of the original set as familiar ,, while recog­

nizing 87% of the new stimuli as unfamiliar. 

Shepard (1967) conducted a recognition memory study using pictures, 

words and sentences. He s·elected 612 pictures which were individually 

of "high sali·ence and memorability" from a larger population, 540 

English words (270 were common words and 270 were rare words), and 

approximately 600 sentences. The stimuli were inspected at the sub­

jects 1 own pace, at an average inspection tim.e of 5. 9 seconds per item. 

Tbe subjects were then tested for recognition memory using a test series 

of "old 11 stimuli paired with "new" stimuli not previous.ly exposed td 

then1. The results showed remarkably high recognition memory for all 

stimulus types, but pictures had the highest percentage co~rect. The 

medians of the percentage correct on the immediate test we:re : 98. 5% fat 

pictures, 90.0% for words, and 88.2% fo:t sentences. Picture recognition 

memory was also tested in varying intervals up to 120 days. -Performance 



declined over the time period, but even after one we.ek, picture memory 

was similar to that found for verbal material with no de.lay. 

In a study designed to explore the vast memory fo.r pictures, 

Standing, Conezio and Haber (1970) presented 2560 photographic stimuli 

to subjects and found evidence for an extended capacity of picture 

recognition memory. These stimuli were presented over a period of 2 or 

4 days at a rate of 10 seconds per item. This was followed by forced 

choice test trials 60 minutes after the presentation of the last learn­

ing series. They found a 90.5% retention (i-.e., over 2000 items were 

recognized) of information even after a time lag of 3 days. They con­

cluded that "since higl;i performance was maintained on both colored and 

black-and-white pictures .•. and for both magazine photographs, and 

snapshots, it is clear that the phenomenon under study is robust and 

.does not require a set of special conditions" (p. 74). 
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The definitive study on t-be capacity of picture recognition memory 

for different types of stimuli was performed by Standing (1973). In 

this study, 10,000 pictorial slides were presented at a rate of 2000 per 

day, and 5 seconds per item. Immediately following the presentation of 

a11 the items on the fifth day, the subjects were tested on their 

recognition nretnory. A test series, consis.ting of 160 pairs of items, 

we-re given. The overall performance was 87% correct. In a separate 

experiment of the same study, Standing compared recognition performance 

for pictures, visually presented words, auditory words, visual nonsense 

syllables, and 12-second music segments. The stimuli were presented in 

sets. of 200 at 5 seconds per it.em. Subject.s were then given a forced 

choice recognit:lon test. The results were: 94% for pictures, 84% for 



visual words, 62%. for nonsense syllables., and 82% for music segments. 

Standing concluded that when pictures are compared to words, "picture 

superiority appears to be a robust phenomenon, t his: is found under a 

wide variety of experimental tasks" (Standing, 1973, p. 219). 
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In view of the impressive array of evidence, Paivto (1970) 

attempted to explain the superiority of picture memory in terms of his 

dual coding hypothe:sis. He stated that recognition memory is a direct 

function of st,imulus concreteness: "Recognition increases from abstract 

to concrete wordsj to pictures'1 (Paivio, 1970, p. 184). Pictures, if 

familiar and eas.ily named objects, would readily evoke both a nonverbal 

image and a verbal code. "The availability of t he ve-rbal code is lower 

because an extra transformation is involved .. The verbal code would 

even be less available if the pictures .are unfamiliar or ambiguous" 

(Paivio, 1970, p. 179). The verbal code is readily available in the 

case of concrete words and abstract words, but the concrete words are 

more likely to evoke images, Paivio concluded as follows: 

Image coding of pictures and verbal coding of printed words 
have the highest probability; verbal codi:ng of pictures 
second; imaging to concrete words, third; and imaging to 
abstract words fourth. The summative availability of both 
codes is accordingly highest for pictures., next for concrete 
words, and lowest for abstract words (Paivio & Csapo~ 1973 • 
p. 178). 

J 

The assumption that pictorial recognition memory is superior to 

verbal recognition memory has been widely accepted as an empirical fact 

and r e search has proceeded on_ this as:sumption, desp1te the fact that -- -

verbal and -~~erbal stimuli were not matched on some CQmmon grounds. 

Goldstein and Chance (1974) realiz-ed this problem and were very quick 

to point out that "picture" as a stimulus category is often found to be 
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vague, undefined, and ambiguous. No one· seems to kno.w what a "picture" 

is . Are all nonverbal stimuli pictures? If not, how can anyone differ­

entiate among them? How do we quantify these differences? Goldstein 

and Chance (1974) have criticized studies by Shepard (1967), Standing, 

Conezio and Haber (1970), and Standing (1973) that have used methods of 

choosing stimuli wh~ch were biased in favor of high pictorial recognition 

memory. The results of these studies may be only an artifact of the 

s timulus selection pxocedure and were not actually an index of picture 

and wo_rd recognition -.memory. 

To -support their argument that "reeognition of visual stimuli must 

be dependent, in part, on the particular st•imuli employed" (Goldstein & 

Chance, 19'70, .p. 239), Goldstein and Chance (1970) selected three sets 

of highly homogeneous picture stimuli (female faces, inkblot s, and snow 

cry.stals) in a recognition memory st.udy. Subjects were presented with 

14 tar.get item_s and then asked to identify the target items from a total 

series of 84 slides in a si-n.gle item, yes/no retrieval task . They found 

that recognition rates wer·e 46% for inkblots, 33% for snow crystals, and 

71% for female faces. These results suggested that "within homogeneous, 

f.iS oppo.sed to heterogeneous arrays of stimuli, recognition of pictorial 

stimuli is by no means clearly superior to recognition of non-pictorial 

stimuli" (p. 239). In other words, if g_eneralization about 'I)icture 

superiority were to be made, they -may have to be fairly narrow. 

Koen (Note 1) investigated recognition memory for complex visual 

stimuli while varying systematically the effects of associa·tion value 

and realistic-abstractness dimension. The stim~li were 12 reproductions 

of realistic paintings (represented real world objects) ., 6 of which were 
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scaled to have high association values and 6 low association values; and 

12 abstract pictures, also divided into high and low association groups. 

Re presented these stimuli to two groups of subje.cts (one group was 

shown realistic paintins and the other group, abstract paintings) at 

• 5 second exposure, and then. the subjects were asked t .o identify the 12 

paintings among an array of 60 similar paintings. The overall effects 

of both the real;istic-abstract dimension and association value were 

significant. The realistic paintings were recognized more accurately 

tllan abstract paintings; and pictu-res with high association values were 

more easily recognized than those with low association values. A fur­

ther analysis revealed a significant difference between high and low 

assoeiation values of the abstract paintings but not with the realistic 

paintings. Koen concluded that the imaginal mediators are more basic 

and more independent than the verbal mediator;.s. His results were in 

agreement with Goldstein and Chance's (1974) argument that reco~nition 

·memory does vary depending upon what kind of stimuli were being presented. 

The second factor to be investigated in this thesis is presentation 

rat~s. Presentation rates (exposure time plus interstimulus interval) 

have often been found to be a factor affecting both the perception and 

organization of incoming information, and subsequently influence recog­

nition performance. The accuracy of picture recognition is dependent, 

to a certain degree, on the amount of time allowed for the processing of 

pictorial stimuli. Potter and Levy (1969) presented 16 unrelated pic­

tures in an uninterrupted sequence, at rates c;,f .5, 1, 2, 3, 4, 6, or 8 

per second (i.e., exposure times. of 2000, 1000, 500, 333, 250, 167, and 

125 msec). They found recognition pexformanc:e had a direct positive 
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corre1ation ~ith exposure duration. The slwrter the exposure time, the. 

lower the ov-erall p~obabllity of making a correct recognition: Memory 

improved with more time pet picture: With 333 msec per picture, 42% 

were remembex::e.d, 500 msec, 62%, and 92% at 2 seconds per picture 

(Potter, 197.6). 

Shaffer and Shiffron (197~2) presented 12.0 hete:.:ogeneous black-,and­

white and colored slides to subjects at rates of 200, 500, 1000, 2000, 

and 4000 msec. These exposure t i mes were factorally combined with three 

levels of interstimulu:s intervals: 1, 2, and 4 seconds. During recog­

nition., subjects viewed 60 targets and 60 distractors in a random 

sequence and were. asked to indicate th.eir confidence about whether or 

not they had seen a slide during the learning period. The confidence 

ratings were performed on a 6-point scale, where six indicated that the 

slide had "certainly been see,n before" and one meant that the slide had 

"certainly not been seen before." A mean confidence rating for all 

slides was 4.95. Shaffer and Shiffron (1972) stated that the confidence 

ratings of recognition wer.e affected only by exposure duration and not 

by the amount of blank time (interstimulus interval) between slides. 

They did not report recognition rates for the various presentation dura­

tions, so no direct comparisons with other studies wer.e possible. 

Tversky and Sherman (1975) further examined the effects of expo­

sure durations and interstfmulus interval (which they termed "on" and 

"off" times) in a recall test and a discrimination test. Their results 

showed both recognition and recall for pictures were improved by the 

increase in exposure duratio.n and interstimulus intervals. This implied 

that the processing of a picture would continue. even after the offset of 



10 

the item but pri,or to the onset of the next item. 

In a study of effet:::ts of exposure du:i::ation and mask delays in 

picture recognition, Hulme and Merikle (1975) presented the pictures at 

rates ranging from 50 to 550 msec and mas.k delays from 0 to 500 msec. 

They found that: 

For exposure du;rat,ions of 30'0 msec .gnd longer, recognit-ion 
memory was pr:i,mari,ly determined by exposure durat.ion~ and 
mask delay had no significant effect . For exposur·e duration 
of less than 300 msec, post-exp@sur'e processing continued 
up to 250 msec following the offset of a target picture and 
recognitiqn accuracy wa.s a function •Of t otal processing time: 
the total tlme separating target and mask onsets (p. 31). 

Paivio (1970) in his discussiort of the dual-cod.ing hypothesis, 

.s.tated that the superiority of picture mernory over verbal memory can be 

attributed to the J?Otenc,y o.f the imagery variable. The potency 0£ die 

imagery V•ariable cannot be accurately detected when investigatiot,.1s of 

information processing emphasize the· importance o.f the availability of 

both verbal and imag.ery memory codes for storing information. In a 

study designed to explore the availability of the imagery code, Paivio 

and Csapo (1969) manipulated presentation, rate as a variable to control 

the availability o~ imagery codes. They presented pictures a.nd words at 

either a fast rate (e:i-.-posure time = 62 .. 5 msec, interstimulus· interval = 

12'5 msec) or a . slow rate (exposure time ;: 62 .5 msec, interstimulus 

i,nterval c 500 msec) to affect the relative .availability of visual and 

verbal codes . They fqund that the slow rate was sufficient to allow 

activation of both codes., while the fast rate prevented the activation 

of vei;bal codes in pictorial stimuli and visual codes in concrete words. 

At the f:ast rate, the words and the p:tetures yielded similar reco~ition 

performance, while at the slow rate, the recognition p.~rformance for 
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pictures was found to be superior ro that of words. 

The third. factor of interest is type of retrieval task. Kintsch 

(1968) and Underwood (1972) observed that verbal recognition performance 

tends to decrease as the numbers of distractors presented with a single 

target item increase. Fra.n,ken and Rowland (Note 2) outlined the problem 

of the -recognition paradigm: "if the accu.racy scores are to be used as 

an index of the number of pictures that have been stored, it must be 

assumed that the dt sttactot picture conveys no information as to the 

newness of the picture" (p. 2). In other words, in order to obtain 

scores which accurately measure recognition memor:y, the subjects should 

only be able to .recognize the "oldness" of the target items and not the 

1'newness11 of the distractors. Although it has been reported that the 

problem of varying retrieval methods may affect the outcome of an exper­

iment, little has been done to investigate recognition memory as a 

function of the type of retrieval task and type of stimuli used. 

May and Adamowic:z (Note 3) used three types of retrieval methods: 

an absolute test with a series of single items (yes/no) procedure, 

forced choice procedur-e, and a multiple choice pro·cedure to collect 

data for verbal (words) and nonverbal (checkerboard ·patterns, black-and­

white matrices) recognition memory. Their results in varying retrieval 

methods were: fot: single item. yes/no procedure, 83.01% for words and 

61.72% for checkerboard patterns; for forced choice ~rocedure, 94.5% 

for words and 6-5.62% for checkerboard patte.rns; for the multiple choice 

procedure, 74.42% for words and 52.54% for checkerboard patterns. They 

concluded that recognition scores not only differed as the type of 

stimulus used changed, they also varied significantly when different 
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retrieval tasks were used. 

Table 1 summarizes the results reported by a set of studies in the 

area of verbal and nonverbal recognition memory. Factors such as the 

type of stimulus used_. e:>..-posure duration. (p·resentation rates), and the 

retrieval tasks, varied from study to study . The mean recognition 

performance for heterogeneous pictures, homogeneous pictures, words, 

and nonsense syllables are: 82%, 51%. 86%, and 62% respectively. When 

the presentation rates differ, recogniti.on performance fat 10 seconds 

was 90%; 6 seconds, 91%; 5 seconds, 87%; 3 seeonds, 50%; and 500 msec, 

52%. The mean performance for each of the retrieval tasks also varied: 

52.60% for multiple cboice method, 61.20% for single item, yes/no 

procedure, and 88% £at forced choice procedure. The results reported 

in these studies were s.o confounded by the different experiment al 

procedures used, that made comparisons between them difficult. The 

question is: How do we know which is the main factor facilitating or 

inhibiting recognition memory? It t:ould be any one of the three factors 

discussed above. It is the primary conce·rn of this thesis to is.elate 

some of the various factors affecting recognition memory, in such a way 

that the three_ effects can be systematically .o.bserved. 

In this thesis, four studies were carried out~ 

L Investigation of the attributes of both verbal and nonverbal 

stimulus materials: The majnf interest was to scale three sets of 

stimuli, namely, pseudowords, checkerboard patterns and line d~rwings, 

along the parame·ters of imagery and meaningfulness. The purpose of this 

experiment was t :o enable the author to match verbal and nonverbal 

material according to their imagery and meaningfulness values, in order 



Study 

Strong (1912) 

Nickerson (1965) 

Shepard (1967) 

Koen (note 2) 

Standing, Conezio, 
& Haber (1970) 

Goldstein & Chance 
(1970) 

Standing (1973) 

Porteous (~ate 4) 

.TABLE 1 

Summary of Studies in Verbal and Nonverbal Recognition Memory 

Type of Sti muli Exposure Time Retrieval Tasks 

Full p,age advertisement 1 sec Mul tipl.e choice 

Black-and-white photos 5 sec Yes/no 

Words 6 sec Forced choice 
Sentences 6 sec Forced choice 
Pictures 6 sec Forced choice 

High meaning abstract pictures 500 msec Multiple choice 
Low meaning abstract pictures 500 m_sec Multiple choice 
Bigh mea;ning realistic pie'tm;.es 500 msec Multi ple choice 
Low meaning realistic pictures 500 msec Multiple choice 

Pictures 10 sec Forced choice 

Femal.e faces 2-3 sec Yes/no 
Snow flakes 2-3 sec Yes/no 
Inkblots 2-3 sec Yes/no 

Vivid pictures 5 sec Forced choice 
Normal pict\:lres 5 sec Fnrced choice 
Common words 5 sec Forced choice 
Nonsense syllables 5 sec Forced choice 

Abstract pictures 5 sec Forced choice 
Representational pictures S sec Forced choice 
Short descriptions 5 sec Forced choice 

i. Correct 

53 

95 

88 
89 
97 

48 
34 
68 
60 

90 

71 
33 
46 

98 
95 
85 
62 

82 
97 
95 

.... 
w 



Table 1 (continued) 

Study Type of Stimuli Exposure Time 

Porteous (contd.) Variable length words 5 sec 
Fixed length words 5 sec 

Potter & Levy (1969) Pictures 125 msec 
333 msec 
500 msec 

2000 msec 

May & Adamowicz Words 2 sec 
(Note 4) 

Checkerboard patterns 2 sec 

Retrieval Tasks 

Forced choice 
Forced choice 

Yes/no 
Yes/no 
Yes/no 
Yes/no 

Forced choice 
Yes/n.o 
Multiple choice 
Forced choice 
Yes/no 
Multiple choice 

i. Correct 

98 
86 

11 
42. 
62. 
90 

94.53 
83.01 
74.42 
65.62 
61.72 
52.54 

.... 
~ 
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to produce three homogeneous sets ·of material for the f.ollowing exper­

iments. A fourth set of items, i.e., common words, w·as selected from 

the pool of words provided by Paivio, Yu;ille, and Madigan (1968) ac.eerd­

ing to their imagery and meaningfulne.ss v.alues. These sets of stimuli 

werl:! used as stimuli in the, following three experiments. 

2. Replication of studies in v~rbal and nonve.rbal recognition 

memory (.e.g., Shepard, 1967): Experiment II presented the four sets o.f 

stimuli provi().ed by ~perfment I at a sl_ow rate of 5 seconds from .onset 

to onset, and 500 msec exposure duration, The subject's p.erfe;r'ma~ce was 

measured by the :response obtained by a forced chbice retrieval task. 

3. Effects ·of presentation rates: Experiment 111 presented two 

sets of items, i.e., common woi;-ds and .line dr-awings, to subjects at a 

fast rate or 250 m_see exposure time and 1800 msec from oi:tset to onset. 

The subjects were also tested by a for~ed choice procedure. 

4. Effects of retrieval tasks o.n recognition performanc e: 

Experimen,t: IV presented also common words and line draw:;i:ngs at the fast 

rate used in E-xperiment III, but the subjects were tested by a single 

item, yes/oq retrieval task. 

Haber -(1970) stated that memory •idepends on whether what we see 

is pi.ctorial (sce_nes, photographs and so forth) or linguistic (words, 

nUJ]lbers, and so on). Experiments indicate that the linguist~c memory 

is different f:rom t'he pict:qrial" {p. 104). Before eac;h of the conf ound­

ing factors are controlled, .this- statement may be in doubt. When these 

factors are is:oiated and controlled, we might find that there is pri­

marily one mem.qcy mechanis~ processing bo·th verbal and nonverl;,al 

information instead of .the two memory processes suggested by Haber. 



CHAPTER II 

EXPERIMENT I: INVESTIGATION OF STIMULUS ATTRl,BUTE'S 

Numerous studies in the area of verbal learning and verbal behav­

ior were concerned with the effects of various attributes 0£ words in 

relation to verbal memory. They have investigated the effects of word 

frequency (e.g., Bousfield, Cohen, & Whitmarsh, 1958; Hall, 1954; 

Mandler & Campbell, 1957; r horndike & Lorge, 1944), abstractness and 

concreteness (e.g., Kusyszyn & Paivi-0, 1966; Paivio, 1963, 1965, 1966, 

1967; Paivio & Madigan, 1968 ~ Spreen & Schulz, 1966) ,. imagery (Paivio, 

1967, 1971; Paivio & Csapo, 1973), and meaningfuiness (e.g., Glaze, 

1928; Noble, 1952; Paivio, 1968; Spreen & Schulz, 1966) in the process 

of memory storage and retrieval. In view of the ever accumulating 

research in this area and the emergence of "a need for normative data 

on the relevant attributes of a greater number of stimulus words (nouns)'' 

(Paivio, Yuille, &Madigan, 1968, p. 1), .nonsense syllables, and CCC 

trigrams, Gl.aze (1928), Krueger (1934), and Witmer (1935) scaled the 

value of meaningfulness of CVC trigr:am.s and CCC trigrams; Thorndike and 

Lorge (1944) performed a normative frequency count; Pa.ivio, Yuille, and 

Madigan (1968) scaled 925 nouns on the parameters of crnncreteness, 

imagery and associativ·e meaningfulness. 

If future resea_rch in the area of human learnin.g and cognition 

could be restricted in the realm of verbal stimuli, then the various 

scaling studies of verbal material performed through the _years would be 

sufficient to present a good indication of the nature of the stimulus 

16 
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material for a particular method of scaling. Nevertheiess, this is not 

the case. In recent years, many studies investigated not only verbal 

memory but nonverbal memory as well. A classical e:>_cperiment was per­

formed by Shepard (1967). He found a remarkably high recognition memory 

for the three types of stimuli used (pictures, words and sentences), 

but the -pictures had the highest percentage correct (98.3%). Similar 

conclusions. were re-ported by Standing, Conezio, and Haber (1970), 

Standing (1973), Snodgrass and McClure (1975), and others. In vi,ew of 

the evidenc·e provided by these studies, some generalizations can be made: 

Recognition memory seems to increase from abstract words to concrete 

words, and to pictures, "in increasing order of concreteness'' (Piavio, 

1969, p. 243). 

As the number of studies in nonverbal memory increases, and 

conclusions such as those discussed were made, we found ourselves in 

the same situation that Thorndike and Lorge (1944), Noble (1952), 

Krueger (1934), and Paivio, Yuille, and Madigan (1968) were in some 

years ago. The need for normative data for nonverbal stimuli becomes 

more and more urgent. This need became more obvious when researchers 

tried to compare verbal and nonverbal memory, because the stimulus 

materials used in their studies co.me from two very diff erent populations. 

The verbal stimulus materials are usually ·carefully selected from a 

population of scaled verbal stimulus material, thus the various proper­

ties of the stimulus used can be controlled. By using this stimulus 

selection procedure, the investigator could be assured of a homogeneous, 

well-controlled set of stimuli. However, in nonverbal memory studies, 

the pictorial stimuli were often ran~omly drawn f.rom a pool of stimuli 
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consisting of photographs, magazines, slides or advertisements. 

"Picture" as a sti·mulus category is undefined, ·vague, and inconclusive. 

It has been found that 111:ecognition memory capacity v.aries from poor to 

excellent depending on the 'pictures'n (Goldstein & Chanc:e, 1974, p. 69). 

This statement was supported by data reported by Goldstein and Chance 

(1970) and Koen (Note 2). 

Goldstein and Chance (1974) discussed the stimulus selection 

procedure for nonverbal stimuli and stated that there are. tWQ major 

problems generated by this kind of selection procedure. The first 

problem is 

Control of the independent variable in picture reeognition 
memory .studies is far less rigorous than found in verbal 
recognition memory research. Whereas stimulus attributes 
of verbal material have been described and classified and 
are routinely employed by researchers in the selection of 
stimuli presented to subjects in verbal rec0gn_ition memory 
inves-tigations, no comparable statement can be :made for 
pictorial material _. In other wcn:ds, picture stimuli may 
vary along several unknown and uncontrolled dimensions 
(Goldstein & Chance, 1974, p. 73). 

The- second m:ajo:r problem encountered in selecting pictor.ial stimulus 

material is that "a picture and a word in a -reeognition study are 

different from e_ach other in a way which makes them unequal competitors 

• • . b.ecause they are members of two populations of stimuli which differ 

in their ecological occurrence" (Goldstein & Chance, 1974, p. 7J). 

As the number of studies in nonverbal memory increases, the two 

problems outlined by Goldstein and Chance (1974) becoml'! more and more 

irnp,ortant, and the nec.essity for the development of a set of scaled 

nonverbal stimuli becomes essential. In order to minimize confounding 

variables in future research, and at the same time develop an initi.al 
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understanding of the nature a.I;_ld proper-ties of both verbal and nonverbal 

stimuli, Experiment I scaled three ,sets of stimuli, in accordance to the 

parameters of imagery and associative meaningf ulness used by Paivio, 

Yuille, and Madigan (1968): (1) simple line drawings dra.'wn from a popu­

lation of similar drawings found in a children's reading readiness test 

(Evanech ko, Downing, & Braun, 1973); ( 2) black~and-white checkerboard 

patterns dr awn from a population of patterns generated by Adamowi cz 

(1976); (3) pseudowords composed of consonants in sequences generated 

by random number tables. It should be noted that these stimuli by no 

means exhaust the population of possible stimulus mater i als, but were 

used to satisfy thr ee main purposes: (1) to generate a set of nonverbal 

stimuli ~hich can be equated to a set of verbal stimuli in their imagery 

and meaningfulness value; (2) to develop a usable scaling technique f or 

various types of verbal and i:ionverbal stimuli for future investig,ation; 

(3) t0 provide a basic understanding of tbe pr0perties of nonverbal 

stimuli. 

Method 

Item.s . A t .otal of 156 stimulus items were chosen to constitute 

the sample of stimulus material to be scaled. Of these, 52 items were 

pseudowords (strings bf consonants), generated by random numbe.r tables. 

These pseudowords were 5 , 6, or 7 letters in length (similar to the 

length of real words), and were expected to be of low frequency, imagery ,, 

and meaning. Another 52 items were line drawings, drawn from a sample 

in a children's reading readiness test (Evanechko, Downing, & Braun, 

1973). These were. expected to be of high frequency, imagery, and meaning. 



The remaip.ing 52 items were black-and-white checkerboard patterns (4x4 

matrices with eight black and eight white squares randomly deter mined) 

selected from a pool of items used by Adamowicz (1976). These were 

ex-pected to be of low frequency, imagery, and meaning. Figure 1 pre­

sents a sample of the stimulus materials in this experiment. 
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Ra tings of imagary. Ratings of imagery wer~ obtained following 

the general procedure used by Paivioy Yuille, and ~adigan (1968). The 

subjects rated the individual items at their own pace along a 7-poi.nt 

scale, ranging from low imagery (1) to high imagery (7). The instruc­

tions for the, ratin& of line dr~wings, checkerboard patterns, and 

pseudowords were ide.ntical and are presented in Appendix A. Three types 

of response booklets were made, with one type of stimuli for each book­

let. Toe items in each booklet were rand.0mly arra:IJ.ged before bei.ng 

given to subjects. 

Each booklet page (8 11 x 51,") consisted of one stimulus item in a 

2" x 211 square and the scale was printed at th·e back of the page. The 

subjects were instructed to: (a) study the item, (b) turn 1:he page 

whenever they wished, (c) count backwards from 100 to 50 by tens, and 

(d) rate the item. This procedure was used to prevent the subjects from 

splmding· too much time studying each item before scaling it. There were 

a total of 52 pages of items per booklet. 

Rating of meaningfulness. As this study is more or less a repli­

cation of the study by Paivio, Yuille, and Madigan (1968), with 

different stimulus material, the production method (Noble, 1952) was 

used for obtaining ratings of nreaningfulness. The same 156 items wh:lch 

were r-ated for imagery were again rated and were randbmly arranged into 



Pseudoword 

Line Drawing 

Checkerboard 
Pattern 

XHZFLV 

FIGURE 1. Sample of items scaled in Experiment I. 
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booklets of 52 pages .each. The first page contained the mimeographed 

instruction (presented in Appendix A) and t.1as read. aloud by the experi­

menter. The booklets for rating pseudowords had one pseudoword appearing 

on each page, repeated 16 tit11es on the page·. The booklets for rating 

line drawings and checkerboard patterns had one item appearing at the 

top of the page, in a 2 11 :x. 2 11 square, and th·e 16 blanks appearing below 

it. The subjects were instructed to write down as many associatioas as 

they could in 30 seconds for each item, and to work on the next item 

when they heard the signal. 

Subjects. The subjects were 60 university students between the 

ages of 20 and 51, who ·had volunteered to participate in this experit11ent. 

Their mean age was 29. The subjects we.re not paid and had no,t pr.eviously 

participated in a scaling experi1,11ent. Subjects were randomly assigned 

to 6 groups, with 10 subjects per groul). Three groups were randomly 

assigned to rate the imagery values, and three to 1:ate the meaningful­

ness values of pseudowo1:ds, lin.e drawings,. and checkerboard patt.erns 

respectively. 

Results and Discus$ion 

!he scaled values of the items were determined. directly by the 

average response frequency of the subjects. The means, standard devia­

tions and ranks for the imagery (I) and meaningfulness (m) scores for 

each item are presented in Appendix B (Tables 11 to 13) along with the 

I and m scores of common teal words (4 to 7 letters in length, and with 

the highest I and m values in the list) selected fr:om the pool presented 

by J?a;ivio, Yuille, and Madigan (1968) (Table. 14 of Appendix B). 



Table 2 presents the overall means and standard deviations on the two 

attributes for 52 pseudowords, 52 common real words, 52 checkerboard 

patterns, and 52 line drawings. 
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The results see!Iled to show that the <;:heckerboard patterns and the 

pseudowords do not significantly differ in their meaningfulness (t < 1) 

since both of them vere randomly generated, and would be. assumed to 

possess only minimal meaningfulness. The. only significant difference 

between these t:wo s.ets of items (pseudciwords and checkerboard patterns) 

was their imagery value (t(l02) = 7.37, p < .001), checkerboard patterns 

having a higher imagery value. It wa,s also found that the line drawings 

and checkerboard patterns, both nonverbal items, differ from each other 

in terms of the. me.ani.ngfulness (t(l02) = 4, 87, p < .001) and their 

imagery value (t(102) = 5.98, p < .0.01), with the line drawings having 

both higher meaningfulness and imagery value than checkerboa:rd patterns. 

This showed that nonverbal stimulus· materials do vary along the para­

meters of meaningfulness and imagery. Therefore, nonverbal stimuli can 

have varying properties, and in order to accurately co:mpare verbal and 

nonverbal memqry, homogeneous populations of stimulus mat,erial must be 

first produced, This is what Experiment I has attempted to do. 

Researchers in the area of verbal and nonverbal memory should not 

only bear in mind the properties of stimulus material, but also the 

scaling procedures used to obtain quantification of the properties. In 

E:x.-perirnent I, the scaling procedures were replications· o.f methods used 

by Paivio et al. (1968), where homogeneous response booklets of one kind 

of item (common words, checkerboard patterns, or line drawings) were 

presented to subjects, and they rat,ed the item for either imagery or 



TABLE 2 

Means, Standard Deviations, and Ranges for Four Sets of Stimuli* 

According to Their Meaningfulness (m) and Imagery (I) Values 

Low-Rated Items High-Rated Items 
rn I .m I 

Pseudowords Common Real Words 

Range 2.60-7 .50 1.77-5.10 7.04-9.22 6.00-6.80 

Me:an 5.85 3.02 7.59 6.47 

SD 0.73 0.81 0.52 0.20 

Checkerboard Patterns Line Drawings 

Range 4.60-7.60 1. 70-7. 00 5.40-10.10 4.80-6.80 

Mean 5.87 4.61 8.50 5.79 

SD 0.67 1.33 0. 82 0.51 

*The four sets of stimuli ate: pseud.o-words, real words (selected from 

Paivio, Yuille, and Madigan [1968]), checkerboard patteros, and line 

drawings. Fifty-two items per set, 
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meaningfulrtess values . Appendix E presents an ancillary analysis of the 

scaling for iina$ery values; where mixed response booklets, consisting of 

all three kinds of items w-ere presented to s:ubje<:;ts . It was found that 

the I values rated by subjects presented with the m:i.x,ed bookle,t varied 

signif_ican,tly from those presented with homogeneous or unmixed bnoklets. 

A word of caution: It is important to realize that ratings from scales 

not only vary with different items but alsq vary wit:h the ty_pe of 

response booklets as well. 



CHAPTER III 

EXPERIMENT II : REPLICATION OF RESULTS 

REPORTED IN PREVIOUS STUDIES 

Shepard (1967), Standing (1973), Standing, Conezio, and Haber 

(1970) and other researchers concluded that pictorial (no~verbal) memory 

is not only superio1: to verbal memory, but also has a large if not 

unl.imited cap.acity . On the other hand, Goldstein and Chan-c·e (1974 ) and 

Koen (Note 2) disagreed and concluded that recognition performance 

varies as the type of nonverbal stimuli used changes . In view of the 

opposing points of view, we are in a position to ask: Is it true t hat 

picture (nonverbal) memory is superior to verbal memory? Are there 

different memory processes for words and pictures as proposed by Haber 

(1970)? Could there be basically one memory mechanism processing both 

verbal and nonve-rbal material, given that the properties of the sti mulus 

material selected are carefully controlled to provide a homogeneous 

stimulus set? In short, is it a re.al phenomenon we are observing or is 

it only an artifaet of careless stimulus selection procedure? The 

present experiment attempted to replicate the results reported by 

Shepard (1967) or Goldstein. and Chance (1970). Experiment II used four 

sets of stimulus items: real words, pseudowords, line drawings, and 

checkerboard patterns in a recognition memory study. 

Hypot]Jeses. If, in fact, nonverbal (pictorial or checkerboard 

patterns) stimuli are superior to verbal stimuli, as suggested by 

Shepard (1967) and Standing (1-973), the recognition perforll)anee for 
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line drawings and checkerboard patterns shouid be significantly better 

than ~ords and pseudowords. On the other hand, if recognition 

performance depends on the type of stimuli used, as su_ggested by 

Goldstein and Chance (1970), then recognition scores for line drawings 

should be significantly better than common real words and pseudowords, 

while th~ recognition scores for the checkerboard pattern_s should not 

be significantly better than either words or pseudowords. 

It the results of Experiment II replicate results presented by 

Goldstein and C_hance (1970), it could be possible ·t.o redefine both 

verbal and nonverbal stimuli in terms of their meaningfulness and 
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imagery values. Instead of stating that pictures are better recognized 

than checkerboard patterns, and woras better than pseudow.ords, it could 

be possible to state: Stimuli (verbal or nonverbal) with .a high mean­

ingfulness and imagery value would be better r ·ecognized than low 

meaningfulness and imagery value items. It would also mean th.at both 

verbal and nonvecrbal stimuli can be matched on the common g-r;ounds of 

meaningfulness and imagery, so that in future research, comparisons 

between verbal and nonverbal memory would be made only when meaningful­

ness and imagery are controlled. It would also imply that me;mingfulness 

and imagery values are important properties present in all stimulus items, 

regardless of whether ·the items a.re verbal or nonverbal, and should 

warrant more attention from researchers to investigate other properties 

of stimulus materials. 

Method 

Items. Fou_r sets of items were selected from the pool of scaled 

items in Experiment I (presen ted in Tables I to IV in Appendix B) and 
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were chosen according to the following rules: (1) Min:Linize overlaps in 

imagery and meaningfulness values between the sets of high-rated and 

low-rated stimulus material. (2) Items more than two standard devia­

tions from the mean were omitted. These items were then made into 35 mm 

slides. Each set consisted of 36 items, and was first rank o.rdered in 

terms of their imagery values. This was done in accorda.nce t o Koen' s 

(Note 2) and Paivio's (1970) concl_usion that imagery is often found to 

be a more potent variable than assoc.iation values. 

Within each set, the 36 items were divided into subsets of 18 

targets and 18 distractors according to the following procedure: The 

first two items of the rank ordered list constituted the first pair; the 

third and the fourth items, the second pair; and so forth. This· made 18 

pairs of items, closely matched in imagery values within each pair. The 

targets in each pair were determined by using a random number table . 

One restriction was made in the de.termination of targets and distractors 

for the sets of real words and pseudowords : The targets should not 

differ from the distractors by m0re than one letter in word length . 

Also, in the order of presertt:ation for the study and test lists, the 

first pair of items should not differ from the second pair for more than 

.one letter in word length. Set I consisted of line drawings with high 

imagery (I) and meaningfulness (m) values. Set II consisted of real 

words with High I and m values, selected from the words scal:ed by 

Paivio 1 Yuille. and Madi.gan (1968). Set III consisted of checkerboard 

patterns with low I and m values. The pseudowords constitut.ed the last 

set, also with l ow I and m values. The empirical ranges , means, and 

standard deviations of these four sets of items are presented in Table 3 . 
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Table 3 

Means, Standard Deviations, and Ranges for 

Four Sets of Selected Stimuli* 

Range 

Mean 

SD 

Range 

Mean 

SD 

Low-Rated Items 
m I 

Pseuaowords 

4.70-6.20 

5.69 

0.43 

1.60-3. 77 

2.83 

0.59 

Checkerboard Patterns 

4.70-6.50 

5.64 

0.46 

2.60-5.60 

4.01 

0.86 

High-Rated Items 
m I 

Common Real Words 

7.05-8.32 

7.54 

0.36 

6.00-6.73 

6.46 

0.19 

Line Drawi ngs 

6.80-10.10 

8.09 

o. 70 

5.50-6.80 

6.01 

0.40 

*Four sets of items used in Experiment II are sele.cted from items scaled 

in E>..-periment I. Thirt,y-six items per set. 

m = meaningfulness value 

I= imagery value 
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Subjects. Thirty-two university students (16 male and 16 female) 

f r om an introductory psychology course volunteered to participate in 

this recog.nition task. The subjects were not pajd and had not partici­

pated in the scaling task in Experiment 1. Their ages ranged from 17 

to 23 years, and the mean age was 18. 7. They wer e raodorn'ly assigned to 

four groups, with the restriction that there were four males and four 

females in each group. A factorial arrangement of the groups is pre­

sented in Table 4 to provide a description .of the design. 

Apparatus. 'The experiment was conducted in a smalJ_ quie.t room 

with no windows. The slides were projected with two Kodak Carousei 

projectors on a Knox 300 portable screen. The projector,s were placed 

app.roximately 8 feet from the screen and the subjects Seit approximately 

5 feet from the screen. The illumination. of the screen was constant 

throughout the experiment. When one pi:;ojector was used to project the 

study items, the illumination measured by a light meter (Weston, model 

no. 703-60) was 1 footcandle, and it was 2 footcandles when both pro­

jectors· were used during the recognition task. Exposure duration was 

controlled by an electronic timer connected to the shutter. Answers in 

the test series were written on a provided form (Appendix C). 

Procedure. This design was a 2(high-rated items. and low-rated 

items) x 2 (verbal-nonverbal mode of stimuli) x 2 (sex of subj ect·s) 

factorial arrangement. At the beginning of the experiment, the inst.ruc­

tions were presented in a mimeographed sheet and were read aloud by t.he 

experimenter (Appendix A). The learning- series. of 18 slides was pre­

sented continuously without breaks. These 18 slides were projected 'on 

the sereen at a rate of 5 seconds from onset t _o onset, with a 500 msec 



Table 4 

Factorial Arrangement of Four Groups of Subjects in Experiment II 

(Four Males and Four Females per Condition) 

Verbal Items 

Nonverbal Items 

Low-Rated Items 

Eight Ss were gi-v.en 
pseudowords as 
stimuli. 

Eight Ss were given 
checkerboard pat.te.rns 
as stimuli. 

High-Rated Items 

Eight Ss were given 
common real ~ords 
as stimuli. 

Eight ss were given 
line dra~ings as 
stimuli. 
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ex-p.osure time, and 4500 m.sec interval be.t :ween the slides·. Immediately 

after the learning series was presented, the subjects. •were. given a 

forced choice retrieval task. Ei~h,teen- target slides and 18 distractor 

slides constituted the test series. These pairs (with one target and 

one dis·tractor in each pair and their positions randomized) wert::!. ete­

seoted side by -side simuitaneously for 8 sec.o.nds with 1 second between 

pairs . The sub.Jee.ts' were in$tructed t:o identi fy the items ( t argets) 

which had been presented in the learning tr{a1s and to make a response 

on the re.sponst::!. sheet. while the test pa-ir was being presented. 

Results 

The means and standard deviations of the pexcentage correct in 

recognition for the four types o,f stimuli are presented in Table 5. 

It is ·obvious that theTe is heterogeneity of v.aria.rtce in the results 

and the conventional analysis of variance cannot be le.gitimately carried 

out. The sex of subjei:tS as c;1 factor wa$ found to be insignificant 

(t' < 1). The recognitic;H1 performance for both cqmmon real words and 

line drawings bad reach.ed .a ceiling effect (15 of 16 subjects achieved 

100% correct in performance); hence, no difference wa_s found between 

these two groups. A simi;>le t; test revealed no signif'ie:ant difference 

between the pseud0words and the checkerboard patteras as well [t (14) =· 

0,56, p < .50]. The only significant difference in recognition perfor­

mance was between the high-rated and low-rated items. The words were 

much better recognized than pseudowor ds It(l4) =; 7.67, p < .001) and 

line drawings were much better recognized than checkerboard patterns 



Table 5 

~eans, Standard Deviations of the Percentage Correct 

in Recognition for Four 'I'ypes of Stimuli 

Verbal Items 

Nonverbal Items 

Mean 

SD 

N 

Mean 

SD 

N 

Pseudowords 

59.02 

15.12 

8 

Checke~board Pattern~ 

63.18 

14.22 

8 

Common Real .Wor.ds 

100.00 

o.oo 
8 

Line Drawings 

99.30 

1.97 

8 
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[t(14) = 7.1~, p < .001]. 
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In Tables 15 to 18' in Appendix D, the recognition scores of the 18 

targets for each set of st-imuli are presented along with their imagery 

and meaningfulness values. To. understand the relationship bet~een 

imagery (I) and meaningfulngss (m) and recognition perform.c1nce,more 

fully, a series of correlation coefficients was calculat ed and is 

presented ·in Table 6. The results show that within the four sets of 

items, the I, m, and recognition performance in percentage cor.rect, did 

not correlate as significantly as thbse presented by Paivio, Yuille, 

and Madigan (1968) (r = 0.72). A further analysis of the scores, by 

correlating the percentage correct with I and m values for all verbal 

items (real t.Tords and pseudowords) and all nonverbal items (line draw­

:ings and checkerboard pat terns) revealed tha·t the six cbrrelations were 

all significant at the . 001 level. 

Discussion 

According to previous studies (Shepard, 1%7; Standing, 1973) the 

performance for the line drawings should be signi:ficantly better than 

that of the real words. This was not found in the present study, and 

may be attributed to the ceiling effect (both groups have 100% correct 

recognition). The difference between high-rated verbal and nonverbal 

memory will be further investigated in Experiments III and IV. 

1Median t~sts (Fisher exact tests ) we·re carried out on the dat~ 
at;id have arrived at the same conclusion: Common words and pseudowords 
were significantly cliff erent .from eacb other (p = . 0006); line drawings 
and pa~terns were signif icantly differ~nt from each othe r (p = .0006); 
high-rated item$ (words and drawings were not different (p = .50) and 
low-rated items (pseudow.ords and patter ns) were also not different from 
each other (p = .38). 



m 

% 

m 

% 

m 

% 

Table 6 

Correlations of Imagery (I}, Meaningfulness (m}, and 

Recognition Performance for Four Sets of Thirty-Six Ite~s 

Pseudowords 
I m 

-0.26 

-0.12 0.18 

Checkerboard Patterns 
I m 

0.16 

-0.13 -0.06 

Verbal Items 
I m 

0.89* 

0.76* o. 77* 

m 

% 

m 

% 

m 

% 

Common Real Words 
I m 

0.09 

1.00* 1.00* 

Line Drawings 
I m 

-0.03 

0.31 0.12 

Nonverbal Items 
I m 

0.75* 

0.63* o. 71* 

*p < .001 
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The results confirmed the conclusions reported by Goldstein and 

Chance (1970, 1974) and Koen (1969). It was found that recognition 

performance varied significantly as. the type of nonverbal stimuli used 

changed from l.lne drawings to chec~erboard patterns. It was also found 

that nonverbal memory is not always superior to verbal memory. It 

depends on: (1) the type of nonverbal stimuli used, and (2) the type 

of verbal stimuli used. When the performance for line drawings was 

compared to that of pseudot_vords, then the nonverbal memory was b~tter 

than the verbal memory. But this difference cannot be attributed to 

the verbal-nonverbal difference, because the line drawings have higher 

I and m values than the pseudowords, and thus would make them unequal 

competitors. However, when the performance on line drawings was com~ 

pared to that on real words (both having high I and m values)~ it was 

found that the performance did not differ. No significant difference 

was. found between the checkerboard patterns and the pseudowords as well. 

The only significant finding. in this set of results was on the high-low 

ratings dimension. The high-rated ite1ns elic.it better performance than 

the low-rated items. In more specific terms, recognition memory not 

only varies when. verbal material changes from low I and m values to 

high J; and m values, the same situation was found with nonverbal items 

as well. 

By going through an extra step to define the stimuli in terms of 

imagery and meaningfulness, we have produced four sets of homogeneous 

stimuli and found that the verbal-nonverbal difference is not as potent 

as it has been reported to be (Shepard, 1967; Paivio & Csapo, 1969;· and 

others). The more important difference is the nature and properties of 
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the stimuli used, If two sets of stimuli have similar properties, i.e. 

similar in their imagery and mean:i,ngfulness values, their recognition 

performance would not differ from each other. If research in the area 

of verbal and nonverbal memory is to be carried out in the future, it 

is of the utmost importance that the stimuli chosen for the study must 

be equal competitors on some cormn:on grounds. Each kind of stimulus item 

must be clearly defined to minimize confounding variables·. The present 

experiment has attempted to demonstrate how this could be done, and has 

found that imagery and meaningfulness are twa. usable dimensions to 

def in~ both verbal and nonver"bal stimuli. Further research in this ,area 

is needed to retest the procedure used and t o replicate the r esults 

reported. 



CHAPTER IV 

EXPERIMENT III: EFFECTS OF 

VARYING PRESENTATION RATES 

The experiment was designed to fulfill two main purpo,ses: f irs•t, 

.to compare recognition performance between real words and line drawings 

when a shorter presentation time wa.s used; second, to lowe_r the ceiling_ 

effect four;i.d in Experiment II, so that -a conip,atison betwee1T the two sets 

of i terns, i.e. ~ommon real words and 1•ine ,Jr a.wings, -~an be carried out •. 

The studies by Shepard (1967), Nickerson (1965), Koen (Note 2) t 

faivio and Csapo (1969)~ Standing., Conez.io, and Haber (1970), St.anding 

(1973), Snodgrass and McClure (1975), and Goldstein and Chance (1970), 

summarized in Table 1 (pp. 13-14), show tl1at recognition performance· not 

drtly varied -with the type of st.1:mulus .used, but also with the amount of 

exposure time, and inters timulus interval (presentation rates). The 

usual finding of superiority of picture memory may be eonf ounded by the 

effect of varying exposure durations. Shepard'$ (1967) study f9und 98% 

retention of pictorial ,stimuli with 6 sectmds e}CJ)osure time .. ; Gdldst~in 

and Cha nee (1970) found 71% retention for female faces, 46% f or inkblots, 

and 53% for snow crystals with 2 or 3 seconds exposure; and Koen (Note 

2) found 67% for realistic paintings wiEh a :SOO msec exposure time-. 

Hypothesis. Experiment III was designed to examine the problem of 

a poss.i ble confounding error in pre v i ous reported studies. Reeognition 

performance for real words aI1.d line drawil:igs presented at a fast :r;ate 

was compared to the performance for the same stimuli presented at a 
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slower rate reported in Experiment 11. It was hypothesized that 

recognition performance for both words and drawings would be lower 

when presented at the fast rate, but the verbal-nonverbal difference 

would remain insignificant. 

Method 

Items. Set I (.line drawings) and S.et 11 (real words) used in 

Experiment II were also used in this experiment. 
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Procedure. The organization of the items, the instructi.ons to the 

subjects, and the ~pparatus were identical to those in Experiment II. 

After the instructim:;is were read to the subjects, the study 11.sts were 

presented at a rate of 250 msec eJq>osure duration, 1550 msec inter­

stimulus interval, with 1800 msec from onset to onse·t. Immediately 

after the presentation of the study list, a tes·t series was presented 

in the same procedure as in Experiment II. The subjects were given a 

forced c.hoi.ce retrieval task and their task was to identify the items 

previously presented in the study trials. They were instructed to mar~ 

on the response sheet whether the familiar slide was on the right or 

left on the screen. The test series was . presented at a rate 0f 8 

seconds per pair of items, with 1 second in between each pair of sl.ides, 

Subjects. Sixteen university students (8 males and 8 females) 

volunteered to parti.cipate in this part of the study. None •of these 

subjects had participated in any part of Experiment I or II. Their ages 

ranged from 17 to 2.5 years, and the mean age. was 20. They were randomly 

assigned to two groups, with the restri.cti.on that there were 4 males 

and 4 females in each group~ 



Re.salts 

In order to explore the effects of presentation rates, the 

recognition performances for real words and line drawings, presented 
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at a slow rate (5 seconds from onset to onset, 500 msec exposure dura­

tion, and 4500 msec interstimulus interval) in Experiment II were 

compared to the recognition performance for the same two sets of stimuli 

presented at a fast r-ate (1800 ms-ec from onset to onset, ZSO msec 

exposure duration, and 1550 msec interstimuius interval) in Experiment 

III. This constituted a 2 (verbal-nonverbal mode of stimulus) x 2 (pre­

sentation rates) x 2(sex of subjects) design. Accordingly, a 2 x 2 x 2 

analysis of variance was performed on the percentage of correc·t recog­

nition responses. The analysis yielded a significant [l)ain effect on 

presentation rate, F(l,24) = 4.70, p < .04, percent of variance 

accounted for= 16.06%. The main effects of verpal-nonverbal mode of 

stimulus material (F < 1) and the sex of subj.ects (F < l) were found to 

be nonsignificant. Interactidns involving the verbal-nonverbal factor 

and the sex of subjects facto-r we.re also -nonsignificant (p > .10) in 

each case. 

Table 7 presents the means and standa.rd deviations for the four: 

conditions (collapsed across the sex of subjects factor). It is clear 

that the results have heterogeneity of variance and the convent-ional 

method of anal,ysis of variance would be inappropriate. A simple t t 'est 

was carried out to compare the performance between the two groups of 

subjects pres.ented with real words and line drawings at the fast rate, 



Slow Rate* 

Fast Rate 

Fast rate: 

Slow rate*: 

*Reported in 

TABLE 7 

Means (X) and Standard Deviations (SD) on 

Percentage Correct for Common Real Words and Line 

Drawings Presented at Fast and Slow Rates 

Verbal N'Onverbal 

Common Rea·l Wor ds Line Drawings 

x 100.00 99.31 

SD 0.00 1.97 

N 8 8 

-
X 94.44 96.53 

SD 6.64 7.82 

N 8 8· 

250 msec exposure 
1550 msec in.te.rstimulus interval 
1800 msec onset to onset 

500 msec exposure 
4500 msec interstimulus interval 
SOQO msec onset to onset 

Experiment II 
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No significant difference was found (t; < 1). To furth.er explore t;he 

relationship between the performance of verbal and nonverbal memory, 

imagery and meaningfulness values, correlations we.re e:ar.ried out and 

are p:resen te.d in Table 8. The corre lat.ions were n-ons ignifi cant 

(excluding those ha1viil.g -a ceiling eUect) except between scores fo-r 

f ast and slow rates. Recognition performance did no·t correlate highly 

with either imagery or meaningfulness values in each set of items. 
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In order to examine the effects of presentation rates, a two group 

analys1=s qf variance was carried out, by collapsing the data ac.roS<s the 

verbal-nonverbal effect . It was. found t'hat presentation rate was a 

significant eff'ect [F(l,14) = 5.32, p < .03, 17 2 = 15.06] as in the 

1 . . 1 .. 2 ear ier ana .ysis . 

Discussion 

The findings of this s t udy did not support the widely accepted 

notion that picture memory is s.uperior to verbal memory. In Experiment 

II, when tlie perfo-rmance f or the nonverbal items-, i.e. checkerboard 

patterns~ '(.las compared to the performance for the verbal i 'tems, i.e. 

pseudowords; the difference between verbal and nonverbal memory was not 

found . This may be attributed to the fact that bo th sets of itei:ns were 

rated loW' in imagery and meaningfulness, and more important, they were 

similar in their ratings. In Experiment III, the ceili.ng effects· found 

in Experiment II between the reeogu.ition performances for line drawings 

and real wo i:;ds, :were further explored. The ceiling was lowered whe.il a 

2
Me.dian test (Fisher exact tests) found words and line drawings 

were not si~nific,antly differerit ,from eac,h other (p = .25). 



TABLE 8 . 

Correlations betiJeen Performance(% Correct), Imagery (I), 

and Meaningfulness (m) for Real Words anGl Line Drawings 

Presented at Slow and Fast Rates 

Common Real Words 

I(1 

% Correct 
(Slow Rate) 

% Correct 
(Fast Rate) 

I,,ine J:Jrawings 

m 

% Correct 
(Sl0w Rate) 

% Correct 
(Fast Rate) 

*p < .001 

1.,1cP < .10 

I 

0.09 

1.00* 

-0.02 

-0.03 

0 . 31 

0.03 

m 

1.00* 

-0.01 

0.12 

0.02 

% Correct 
(Slow Rate) 

1.00* 

0.39** 
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faster presentation rate was used. Recognit:i,on for the line drawings 

was again found to be v,ery similar to the performance for common re.al 

~ords. This replicated the findings reported in Experiment II. The 

question is: Why is the usual picture (line drawings)-words difference 

in recognition memory not foun~? Compared with the present study, 

Paivio and Csapo (1969) were using a faste:r; presentation rate (exposure 

duration of 62.5 msec, and interstimulus interval .of 3'00 msec) as theix 

"slow" rate, and they found a picture-word recognition difference. They 

attrib\lted the lack of difference betwe·en picture and word mem01::y under 

the fast rate (exposure duration of 62.5 msec, interstimulus interval 

of 125 msec) to the inability to activate the verbal cGde of pictures 

and visual code for words at this fast rate. But at a slower rate, 

both of these codes would be activated, and since the visual coding for 

the pictures is a more po.tent variable that facilitates recognition~ 

pictures -were bette.r recognized. However, in the present experiment, 

the fast rate was 250 ms·ec exposure time., and the interstimulus interval 

1550 msec, much longer t _han Paivio and Csapo's slow rate; yet, the 

pictur·e-word difference was not found. 

The lack of support for picture a~d word recognition differen.ces 

can be attributed to the homogeneity of stimuli generated in Experiment I. 

The line drawings were selected because of their high meaningfulness and 

imagery value. A similar procedure was used to select the words. These 

two sets of items were selected intentionally to be matched in their 

imagery and meaningfulness values. The usual procedure, used by previous 

studies , of sel.ecting pictures for a memory study was not used. This 

study has selected highly homogeneous sets of items as stimulus material. 
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The. pictures were not asstlmed to be high in imagery and ·meaningfulness, 

they were carefully scaled, a~d found to be high in imagery and meaning­

fulness values, using the same scaling proc~dure for words. Owing to 

the fact that the imagery and meaningfulness values were similar between 

the two sets o.f items used, the recognition performance of the Line 

drawings and tha t of words were found to be not significantly different 

from each other, even at a s low rate. We can conclude by say:i,ng that 

the difference in recognition performap.ce for pict:tires and words can be 

attributed to many factors, but the properties, i.e. imagery and mean­

ingfulnesst of the items are most important. If two sets of items· used 

in the comparison are equivalent or approximately equal in their imagery 

and meaningfulness values, recognition pe·rformance would not differ 

be tween them. 

Presentation rate was found t<:> be an important factor affecting 

recognition IILemory. Sho:rter rates tend to lower recognition scores. 

This finding was in accordance to findings reported by other researchers 

(Hulme & Merikle, 1975; Potter, 1976; Potter & Levy. 1969; Rosenblood & 

Pulton, 1975; Tversky & Sherman, 1975). Even .H presentation rates were 

found to affect the activation of the visual code for words and the 

verbal ~ode for pictures (Paivio & Csapo, 1969), which in turn would 

affect the availability of these codes in coding processes, the more 

important issue is the value of th~e codes. A set of pictures havin'g 

similar ima·gery and meaningfulness values as a set of words would have 

similar recognition performance. 

In sum, it is possible for us to redefine pictures and wor<ls in 

relation to their imagery aud meaningfulness· values. When they are 



rated high in these dimensions, their recognition performance will be 

good but similar to each other. 
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CHAPTER V 

EXPERIMENT IV: EFFECTS OF 

VARYING RETRIEVAL METHODS 

Aside from the problems of stimulus selection procedure and 

presentation rate.s, there is another problem which may als,o inflate 

recognition scores in pictorial memory studies. It is the use of t he 

conventional forced choice paradigm as a retrieval method. Is the 

forced choice procedure in recognition paradigm actually measuring 

recognition memory? 

The traditional method of testing recognition pexformance usually· 

begins with the presentation of the target sets for the study . To tes·t 

memory, the subjects are later presented with a list of items, some of 

which are targets (items presente4 to them in the study series), and 

some are distractors (new items). The subjects have to decide whether 

or not .a given test stimulus is a member of the target set or if it is 

a member of the distractor set. Correct recognition iri.dicates the 

ability to identify from which se t the test stimulus is drawn. 

Table 1 (pp . 13-14) presented a summary for the types of stimuli 

used, presentation rates, retrieval tasks, and recognition scores for 

some major verbal and nonverbal memory studies . Researchers such as 

Shepard (19"67), Standing, C.bnezio, and Haber (1970), and Standing (1973) 

used the forced choice method to obtain r ecognition scores, and pictor­

ial memory was consistently reported to be not only superior (over 90% 

correct) to verbal memory, but also to possess a large, if not unlimited 
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capacity. Discrepant findings, however, can also be found in the liter­

ature. Goldstein and Chance (1970) reported that recognition performance 

for nonverbal stimuli does no.t have to be SQperior to v~rbal stimuli., 

but varies with the type of nonverbal stimuli. They employed a yes/no 

procedure instead of the forced choice meth0d to obtain recognition 

scores ,and found inferior recognition performance for their not1verbal 

stimuli. Similar results were reported by Koen (Note 1) who used a 

multiple choice procedure. It is now clear that _recognid.o:n. scores not 

only change with the type of stimuli and varying presentation rates, 

they could very ·well change with the different retrieval methods. 

In experiments II and III in this study, recognition scores for 

line drawings were foond to be similar to that of words. This finding 

differed from those previously reported. Shorter presentation rates 

reduce recognition performance for both the line drawings and the words, 

but the sco~es for line drawings and ~ords remained similar to each 

other; the performance only decregsed as the presentation rate was made 

briefer. 

Hypothesis. It was hypothesized in Experiment IV that, if, by 

using two sets of highly homogeneous sets: line drawings and words 

which are similar to each other in their imagery and meaningfulness 

values, recognition performance for these items would only decrease 

proportionately as the retrieval task was chang,ed from a forced choice 

method to a yes/no procedure, but would remain -simila.r to each other, 

i.e. not significantly different from each other. 



Method 

Items and apparatus. Th.e items and the apparatus were the same 

as those us ed in Experiment III. 

Procedure. The organizati0n of the ltems was identical to that 
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in Experiment TII. Afte~ the subjects were seated before the projection 

screen thi: instructions for a single itetn, yes/no ret'rieval task were 

read aloud to them, prior to the onset of the experiment. The study 

list was projected onto the screen at a presentation rate of 1800 msec 

onset to onset, exposure duration was 250 msec, and 15.50 msec inte.r­

stimulus intei;val, Immediately after the presentation of the st.udy 

lis t, a test list was presented. The test list was compris·ed of 36 

single items, with 18 target items randomiy interspersed with 18 dis­

tractor items. The items were presented one at a time with 8 seconds 

exposure duration for each slide and approximat.ely 1 second between 

items. The subjects' task was to identify those items which were pre­

sented previously during the study trials and to make a response of 

-i;es or no (yes meaning they have seen the item before; no meaning they 

have not seen the item before) on the response sheet. (The instruction 

for this experiment is presented in Appendix A, and the response sheet 

is presented in Appendix C). 

Subjects. Sixteen univers-ity studen.ts (8 males and 8 females) 

participated in this experiment. None of these. 16 subjects had partici­

pated in any earlier part of this study. Their ages ranged from 18 to 

23 years, and the mean age was 19.6. They were randomly assigned to two 

groups, with the restriction that equal numbers of males and females 

would be present ~n each group. 
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Results and Discussion 

In order to investigate the. effect of varying retrieval tasks _, the 

recognition data for real words and line drawings collected by a forced 

choice retrieval task reported in Exp.eriment III were included in this 

part of the analysis. This constituted a 2(retrieval tasks) x 2(verbal­

nonverbal mode of stimuli) x 2(s.e~ of subjects) factorial design . A 

2 x 2 x 2 analysis of variance on the data was eartied out. Sex of 

subjects as a factor and all interactions involving sex of subj ects were 

found to be nonsignificant and will ~ot be further discussed. Table 9 

presents the means and standard deviations for the four conditions 

(collapsed across the sex of subjects factor). The main effect of 

retrieval task was found to be signi.ficant, F(l,14) = 5.16, p < .03, 

percent of variance accounted for = 15. 30%. and the mode of s·timuli 

effect was nonsignificant (F < 1). 

The results confirmed the operation of the retrieval task variable 

as. reported by May and Adamowicz (Note 3). The recognition performance 

for real word.s and line draw:Lngs remained similar to each other, regard­

less of the type of retrieval task used. The perc.ent of correct responses 

decreased proportionately as hypothesized for both sets of items. Thi,,s 

finding confirmed the conclusions in both Experiments II a_nd III that 

w;ith homogeneous sets of items. recognition performance for line drawings 

would he similar to that of real words. This similarity remained as 

other variables such as presentation .rates and retrieval tasks made the 

recognition task more difficult; and as a consequence of increasing task 

-
difficulty, recognition scoxes decreased for both sets of stimulus items. 



Table 9 

Means (X) and Standard Deviations (SD) for Real Words and 
Line Drawings in Single Item (Yes/No) or li'orced Choice Tasks 

Verba). Nonverbal 

Common Real Word's Line Drawings 

X 94.44 96.53 

Forced Cho:i,.ce* SD 6.64 7.82 

N 8 8 

-
X 89.58 90.97 

Single Item. 
SD 6.08 5.09 (Yes/No) 
N 8 8 

*Reported in Experiment ILI 

.51 



52 

Nevertheless, the recognition performance for line drawings and real 

words only decreased proportionately without differing much from each 

otber, Thus, elimination of the ceiling effect observed in Experiment 

II did n0t lead to a differential perfor~nce in the recognition of 

real words compared with line drawings. 



CHAPTER VI 

GENERAL DISCUSSION 

This thesis was designed to compare recognition performance. 

between four sets of highly homogeneous items: line drawings, real 

word& (select~d from Paivio, Yuille & Madigan. 1968), ch_eckerboard 

patterns (selected from Adamowicz, 1976) and pseudowords. Three sets 

of items (line drawings, checkerboard patterns, and pseudowords) were 

rated, along the parameters of ima_gery and ·meaningfulness, to be homo­

geneous within each set of items, in a scaling study presented in 

Experiment I. Experiment II found no significant difference between 

the recognition performance between verbal and nonverbal items. Recog­

nition for line drawings was not found to be superior to real words, and 

recognit·ion for checkerboard pattern:S. was also not found to be better 

than pseud9words. This finding was contrary to results reported by 

Shepard (1967), Standing (1973), Paivio and Csapo (1969) and many others. 

Experiments III and IV further explored the line drawings and real words 

memory differences. Again, the performance for line drawings was found 

to be s~ilar to that of real words. The results reported by Experiments 

III and IV replicated the conclusions of Experiment I_I. 

The results of the present stt1dy supported the conclusions made by 

Goldstein and Chance (1970, 1974) that reco$nition memory varies with the 

type of stim1,1li used. Standing (1973) commented on the items used by 

Goldstein and Chance (1970) as "extremely confusable items" (p. 219) . 

Standing also state.cl that "their fi'Qdings must be due to common visual 
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cues. rather than conrtnbn subj.ect matter among the pictµres 0 (p. 74). In 

order to compare the results reported by Goldstein and Chance -(1970) to 

ve.rbal s t ;i.Jm1li, 

it would have to be assumed that th.e verbal stimuli had no 
special image value or meaning to subjects, that the sub­
je_cts were unfamiliar with the s,timulus c.lass_, and that the 
words were quite similar so that partial learning could not 
take place. Based on thes.e assutn;ptions, the _stimuli of 
Goldste;in and Chance wo~ld be better equated with nonsense 
syllables than with words (Porteous, Note 4) . 

Recognition memory for nonsense syll ables (pseudowords) was com.pared 

with checkerboatd pat terns, and rid' significant differenGe was found 

between them. 

The study has produced several .findings which are important to a 

better understanding of the re'Cognition paradigm, especially the mem(;)t:Y 

of individual verbal and nonverbal stimuli. The fir~t majo,r finding was 

that wi~th a lear•nj_pg series of 18 target items, recognition Ferfo"t'mance 

fo.-r nonverbal material is not, necessarily superior to that of verbal 

material, when the stimulus properties of imagery and me'aningfulness are 

controlled. This finding was replicated by E_xperiments III and XV: no 

significant difference -was f;ouod b¢tween the JJerformance for real words 

and for line drawings. 

The second finding was that the sets of stimuii. which were rated 

to be high in both imagery and meaningfulness; .(line drawings and real 

words), .were het.tet: recognized by subject·s than those sets which were 

r .ated lo-w in the two attributes (checkerboard patterns and pseudowords). 

Superiority i.n re.cognition performance was more a functic;in of the high­

rated versus low-rated variable thafl of the verpal-nonvei;-l?al differf!nce 

in -stimulus items. 
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Another finding was that presentation rate is an impoz;tant factor 

which may either increase or decrease recognition scores. At a slow 

rate, recognition for real words and line drawings had reached a ceiling 

effect; at a fast rate, the performance for the same two sets of stimuli 

was found to be significantly lower than in the slow rate. 

finally, the type of retrieval task was also found to be a signifi­

cant factor that affects recognition performance. Scores obtained by 

using a single item, yes/no procedure, we.re significantly lower than 

those obtained by using a forced choice method. 

The results of the present study are presented in Table lO. 

Figure· 2 compares results in Experiments II, III, and IV. It is clear 

that by controlling confounding variables., such as stimulus properties, 

presentation rates, and retrieval tasks, recognition memory for different 

types of stimuli varied, and re.sults contrary to the accepted notion of 

picture superiority were found. Many studies which found picture 

superiority us,ed lab.els of the pictures as word stimuli; however, the 

properties (imagery and meaningfulness) of the pictures and words were 

not cont-rolled. As a result, the sample of picture stimuli m~y have 

higher imagery and meaningfulness values than their verbal counterparts, 

thus, the recognition performance for pictu.res was often found to be­

superior to the words. 

In conclusion, a word of caution for researchers in the area of 

verbal an.d nonverbal memory: Wh!=?n designing a study to compare recogni­

tion performance for verbal and nonverbal items, the sample 0£ stimuli 

must be first equated on certain corilruon grounds. Imagery and meaning­

fulness have been found to be usable parameters for matching stimulus 



TABLE 10 

Summary of Results in the Present Study 

Study Type of Stimuli Exposure Time Retrieval Tasks 

Common words 500 msec Forced Choice 

Pseudowords 500 msee:: Forced Choice 
Experiment II Line drawings 500 ms.ec Forced Choice 

Checkerboa.rd patterns 500 msec Forced Choice 

Common words 250 msec Forced Choice 
Experiment III 

Line drawings 250 msec Forced Choice 

Experiment IV 
Common words 250 msec Yes/No 

Line drawings 250 msec Yes/No 

% Correct 

100.00 

59.02 

99.31 

63.19 

94.44 

96.53 

89.58 

90.97 

IJ\ 
a, 
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FIGURE 2. Recognition Performance for Common Words and Line Drawings 
in Experiments lI, III_. and IV. 



materials, but future research will need to further investigate the 

validi..ty of these two attribu.tes. 
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INSTRUCTIONS FOR RATING IMAGERY 

Items, whether they are letters ·put toget};iei:;, patterns, or pic­

tures, differ in their capacity to arouse mental images of things or 

events. Some items arouse a sensory experience., such as a ment.al 

picture or sound, very quickly and easily whereas others may do so only 

with difficulty (i.e. after a long delay) or not at all. Th.e purpose 

of this experiment is to rate- a list of items as to the ease or diffi­

culty with which they arouse mental images. Any items which, in your 

estimation, arouse a mental image (i.e. a mental picture, or sound, or 

other sensory experience) very quickly and eas•ily should be given a 

high imagery rating; any item that arouses a mental image with difficulty 

or not at all should be given a low imagery rating. Think, for example, 

of the words "apple'' or 1tfact." .Apple would probably arouse an image 

relatively easily and would be rated as high imagery. Since items tend 

to make you think of othe-r items as associates, it is i:mportant that you 

note only the ease of= getting a mental image of an object or an event to 

the item. 

Your ratings will be made on a 7-point scale, where one is the low 

imagery end of the scale and seven is the high imag.e·ry end of the scale. 

Make your ratings by putting a circle around the numbet from 1 to 7 that 

best indicates your judgment of the ease or difficulty wj_th which the 

item arouses imagery. The items that arouse mental images most readily 

for you should be g:iven a rating of 7; items that arouse images ·with the 

gr.eatest difficulty or not at all should be -rated_ l; items that are 

intermediate in ease or difficulty of image.ry, of course, should be 



rated l; items that a-r.e inte,rmediate in ease or difficulty of imagery, 

of course, should be tated appropriately between the two extremes. 

Feel free to use the entire range of numbers, fro_m 1 to 7; at the same 

time, don't be concerned about how often you use a particular number 

as long as it is your true judgment. 
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You should look at the item, then turn the page, You should find 

a 7-point scale at the back of the page. At the top of the page, there 

is an instsuction indicating that you should count back.wards frem one 

number to another number, by tens. For example, if the instruction 

indicates that you should count from 100 to 50 , you should count as 

follows: 100, 90, 80, 70, 60, 50. After counting backwards, you then 

circle your judgment about the ease or difficulty to image the item. 

The first four items are for your pra.ctice. Indicate the ease of 

get.ting an image by circling the appropriate number. 

If necessary, refer back to these instructions when rating the 

items on the following pages. If there are- any questions, -ask them now, 

otherwise turn the page and begin. 
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INSTRUCTIONS FOR RATING MEANINGFULNESS 

This is a test to see how many words vou can think o-f and write 

down in a short period of time. The purpose of the study is to evaluate 

a list of items in: terms of their meaningfuln~ss. (Your word assod,a­

tions will be used as a measure of m~aning.) You will b~ gi"len a key 

item (whether it· is a set of letters. pictures. of oatterns) and you 

are to write down as manv words which the key item brings· .to mind as 

you can, Thes~ words whle'h you write. down may be th~ngs, pla ces, ideas, 

ev~nts, or ~hat~ver you happen to think .of when you see the key item. 

·Remember to look back at the key it:em every time y,ou make an association. 

You will be given 30 sec.ands to make word associations for each 

item. You will tu:rn the page t .o work on a new item .when given a signal. 

There are 4 training items at the beginning of each :set of items. 

If you have any qu~stions, a_sk n.ow or we shall begin. 



I.NSTRUCTIONS FOR FORCED CHOT,CE RECOGNITION TASK 

This is an experiment on recogn.ition memory and is divided into 

two parts. 

In the first part of the experiment. you will be presented a 

series of items at very brief exposure durations. They will be pre­

sented one at a time, and :tour task is to study and remember them as 

precisely as you can . 
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In the second part, you will be presented a series of paired 

items. In eaeh pair,. one item will be an old item (one which you have 

seen be f ore in part I of the experiment) and the other will be a new 

item (one which you have not seen before in part I of the e:xperiment) . 

Your task will be to identify whi'ch one of the pair is an old item. If 

the left one of the pair of items is an old i 'tem, you would then circle 

the letter (L) • and if the right one is an old item, you woul9 then 

circle the letter (R). 

Are there any questions? 



INSTRUCTIONS FOR SINGLE ITEM, Yes/NO RECOGNITION TASK 

This is an experiment on recognition memory and. is divided into 

two parts. 

In the first part of the experiment, you will be presented a 

series of items at very brief exposure durations. They will be pre­

sented one at a time, and your task is to study and remember them as 

precisely as you can. 
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In the second part, you will be presented a s .eries of items, also 

one at a time. In this series, the:re are old items (items which you 

have seen before in part 1 of the experiment) and new items (items which 

you have not seen before in part I of the e>..-periment) . Your task will 

be to identify which are the old items among the new ones. If the item 

presented is an old item, you would then circle the word (YES), meaning 

that item is an old item,; and if the item presented is a new item, you 

would then circle the word (NO), meanirig t1;lat item is not an old item . 

Are there any questions? 
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TABLE 11 

Means (X) and Standard· Devia•tions (SD) of Image-r:y ( I) and Meapingf:ulness (m) 

for Fifty-tw:o P.se.udowords Ranked (R) by Imagery Values 

Item R If I m 
I tem 

~ 

R fl I m 

X SD X SD x SD X SD 
*WX.QCXH 1.50 39 1. 60 1. 26 5.40 2.17 *QWXHG 25.~ 29 3.00 2 . . 10 6.20 3,25 
*XMZFLV 1.50 21 L60 1.07 6 .00 2.82 *BTVNZ 28.5 13 .3 . 10 2.46 5,80 2.48 
*PFCDVQ 3.00 25 1. 70 1.49 6.QO 2.66 *V'FWHBG 28.5 35 3.10 2.18 6.00 3-.0l 

GCZLBWQ 4 . 00 Tl 1. 77 1.20 2.60 2.50 *BFCJQM 31.5 14 3.20 2. 39 5.10 3.14 
*QXFWGW 5.00 42 2.00 1.11 6 . 00 2.66 *QS'SXZ 31.5 30 ,3. 20 2 .. 61 5.80 2.78 
*XZFJN 6 •. 00 24 2.10 2. 02 5.00 1.63 *SBCSDS 31.'5 46 3.20 2.29 6.00 3.01 
+tDNGQGC 7.50 9 2.20 1.87 5.50 2.59 *VGWQGH, Jl.5 37 3,.20 2.04 6.20 3.45 

RPFVVX 7.50 44 2.20 1.87 6. 40' 2.41 SBCCW 35 . 0 43 3.30 2.·00 6,40 3. 77 
*ZRQSHM 10. 5 23 2. 30 1. 63 s .. 60 3.43 SNDJL 35.0 47 3.30 2.45 6.60 3-.13 
*KQZFPT 10.5 1 2.30 1. 82 6.00 2.66 HBCNJ 35 •. 0 3 3.30 2 .. ·45. 7.20 3-.79 
*GDWFCT 10.5 5 2.30 1. 94 6~10 2.76 *CJZQZB 37,5 li 3 .-40 2.54 4 ,70 2.75 

HLZZM 10.5 4 2.30 1.56 6.90 2.07 *GGVFS 37 ·. S 6 3.40 2.11 5.90 2. 4-Ei 
SVGFT 13.0 31 2~31 )._.80 9.30 2. 58 *VBG:SW 39 .,0 36 3.44 2.60 5.60 2.41 

*VGWJS 14,S 38 2.40 2. 27 6.10 3.92 *LKDCPZ 40.5 15 3,50 2.22 5,90 3.44 
FBBRZ 14.5 8 2.40 2.01 6 .. 50 3. 71 TKLLG 40.5 33 3.50 2.so 6.80 2..69 

*NNLBVM 16.0 19 2 .• 60' 2. 41 6.10 2.96 *RNTWNB 4 3. 0 41 3.60 2.63 4.90 3.28 
*MZPRL 18.5 17 2. 70 2.21 5 .10 3.14 1~SJJZK 4 3. 0 T4 3,60 2.06 5 ,20 3-.25 
*DT')?ZH, 18.5 7 2.70 1.56 5.50 2.06 SWMPBF 43. 0 34 3.60 2,4l 6.50 2.32 
*S.KFWFX 18.5 4.a. 2.70 1. 70 6.00 2.10 *XKPHNZ 45.0 22 J. 70 2. 31 5.50 2.63 
*DTBVS l8.5 10 '2. 70 2.i6 6.20 2.85 r<QQLRL 46.0 T'3 3. 77 2. 58, 6,00 3. 01 
*CVCSKQ 22.0 12 2. . 90 2 .28 ,5.60 2.01 PNWNMN 47.0 27 3,9'0 2.18 6 . 30 2. 54 
*VKBDPP 22.0 40 2,90 2.13 S.80 3.04 LMZRW 48.0 18 4,00 2.49 6.30 3. 59 
*NLRVFB 22. 0 20 2.90 1.66 6.00 2.16 KLCXR 49 .• 0 2 4.40 _2.2,7 5.,90 2.87 
*SRQXVFV 25 .• S 32 3.00 2. 2:1 4.80' 2.4S LGSGB. so .. s 16 5.00 2 .• 30 7.50 3.40 
*PD,SWVC 25.5 26 3.00 1.94 5. 30. 3,43 SSSTW· 50.5 T2' 5.00 1.93 5. 50, 3. 89 
*SDLGZX 25· . . 5 45 '.LOO 2.21 6.10 2. 76 PNKWC 52.0 2:8 5.10 2. ,07 5.90 J.28 

*It.ems (a total of 36 items) se·lected for Experiment II -...i ..... 



TABLE 12. 

Means (X) and Standard Deviations (SD) of Imagery (I) and Meaningfulness (m) for 

Fifty-two Checkerboard Patterns. Ranked (R) by Increasing Imagery Values 

R fl I m 
R ft I m 

-X SD X SD X SD X SD 
1.00 36 1. 70 1.05 4.60 3.33 27.0 *T4 4.50 2.50 4. 70 2.83 
·2. 00 *44 2.40 1.50 6. 50 3.83 2.8. 0 *14 4.60 1.83 6.10 3,81 
3.00 *37 2.60 1.57 5.50 2.83 29.5 *10 4. 80 2.29 5. 70 3.46 

··4. 00 *32 2.80 1.87 5.00 2.78 29.5 * 2 4.80 2.14 6.30 3. 71 
6.00 *Tl 2.90 1.91 5.50 3.20 31. 0 *19 5.00 '2.00 5.70 2.94 
6.00 *39 2. 90 1.72 5.60 3.23 32.5 *T2 5.10 1. 91 5.20 2.85 
6.00 *43 2 .90 2.02 5.80 3.52 32. 5 *26 5.10 l.96 6.30 2 . . 8.6 
8.00 *38 3,10 2.37 5.80 3.11 34.0 1,11 5.30 1. 7 6 6.20 2.65 
9.00 *35 3.20 2.09 5.20 3.52 35.5 '>'<23 5.40 1.83 6.30 3.09 
10.5 *42 3.50 1.95 5.40 3.09 35.5 30 5.40 2.06 6.90 2. 96 
10.5 *47 3.50 2.27 5.80 3.22 37.0 *27 5.50 1,90 5.30 2.98 
13.0 *33 3.60 2.22 4.80 3.48 38.0 *17 .5. 60 2.01 5.80 2. 65. 
13.0 *45 3.60 2.27 6.10 3.34 39.0 3 5.70 2.26 6 .60 3 .13 
13.0 *46 3.60 2.41 6. 30 3.43 40.5 12 5.80 2.09 7.00 2.44 
15.5 *40 3.70 1.63 4.90 4.06 40.5 21 5.80 1.87 6.00 3.33 

· 15. 5 >'<28 3.70 2.11 5.70 3.80 42.0 9 5.90 l.4li. 6.80 2.34 
17.0 *T3 3.80 1. 87 5.30 2,45 43.0 25 6.l0 1. 66 5.30 3.05 
18.5 1'34 3.90 2.02 5.40 3.37 44.0 29 6.30 1.49 5.70 2.94 
18.5 *20 3.90 2.1:8 5.70 ~-36 45.5 24 6.40 0.96 5.70 3.02 
20.5 * 4 4 . 00 1.94 5.40 3,59 45.5 7 6.40 1. 26 5.80 3.76 
20.5 *13 4.00 2. 35 6.30 2.00 47.5 Jl 6.50 1.26 6.30 3.49 
22.5 *48 4.10 l. 91 5.20 3.29 47.5 15 6.50 1. 26 6.70 3.40 
22.5 *18 4.10 2.55 5.60 3.40 49.0 6 6.60 0.69 6.60 2.95 , 
24.0 * 1 4. 20 2.14 5.70 3.56 50 .0 8 6. 70 0.94 7.60 2.50 
25.0 *41 4.30 2.00 5.30 3.43 51.0 16 6.80 0.63 6.70 2.00 
26.0 *22 4.40 2.50 5.90 2.84 52.0 5 7.00 0.Q0 7.60 2 .27 

*Items (a total of .36 items) selected for Experiment II 
..... 
N 



TABLE 13 

Means (X) and Standard Deviations (SD) of Imagery (I) and Meaningfulness (m) for 

Fifty- two Line Dcawings Ranked (R) by Inc.'teasing Imagery Val ues 

R II I m R (I I m 
- -X SD X SD X SD X sn 

1.50 27 4 . .80 1. 81 7.70 3.09 28.5 *11 5.80 1.93 7.60 1.50 
1.50 18 4 .. 80 2.20 8.80 1.87 2-8.5 * 7 5.80 2.09 8.20 1. 98 
3.00 25 4 . 90 2.02 7. 70 3.16 28.5 *37 5.80 1.93 8. 30 2 .66 
4.00 l 5.00 1.88 9.80 2.29 28.5 *Z3 5.80 1.98 8. 40 2.01 
5.50 15 5.20 2.14 8.10 1 _. 37 28.5 *46 5.80 1.54 8.40 1. 77 
5.50 31 5.20 1.93 9.50 1.58 32.5 *T4 5.90 1.37 6.90 3.57 
8.00 48 5.30 1.82 7.00 1.88 32.5 *19 5.90 1.79 8.40 1.95 
8.00 36 5.30 2.00 7.70 3.16 34.0 *28 6.00 1.33 8.60 1.42 
8.00 44 5 . 30 2.11 7.70 1.88 37.0 ,~ 5 6 . 10 1.44 7.00 2.66 
12.5 41 5.40 2.01 7.30 2.58 37.0 * 4 6.10 0.87 7.90 2.80 
12.S 35 5.40 1.83 7.50 2.59 37.0 *21 6.10 1.59 7.90 2.13 
12.5 38 5.40 2.11 7.60 1.64 37.0 *39 6.10 1.85 8.30 1.82 
12.5 42 5.40 2.06 7.60 1. 8.3 37.0 *32 6.10 1. 28 10.1 2.18 
12.5 26 5.40 2.41 8.50 1.71 41.0 *40 6.20 1.61 8.00 1.49 
12.5 14 5.40 2.31 9.10 1.96 41.0 * 8 6.20 1.47 8.20 1.87 
18.5 *16 5.50 1.71 7.30 2.83 41.0 *29 6.20 1.87 8.50 2.01 
18.S *20 5.50 1.64 7.70 1. 25 43. 5 *33 6.30 1.05 8.20 1.39 
18.5 *34 5.50 1. 58 7.70 2.00 43.5 *10 6.JO 1.56 8,90 1.96 
18.5 * 3 5 . 50 1. 90 8.10 1.96 45.0 *13 6.40 1 .57 8 . 80 2.39 
18.5 *24 5.50 2.06 8,4iJ i. 7L 46.5 Tl 6.50 1.08 5.40 2.17 
18.5 *22 5. 50 1. 71 8.50 2.17 46.5 * 2 6.50 0.70 9.00 2.05 
22.5 * 9 5.60 l.95 7.70 1 .. 76 48.0 *T3 6.60 0.69 7.60 3.09 
22.5 *47 5.60 1.57 7.90 2.07 49·, 5 *45 6.70 0.48 6.80 1.87 
24.5 *12 5.70 1.63 8.50 1. 65 49.5 *T2 6.70 0.67 6.90 3.10 
24.5 *30 5.70 1.33 9,00 2. 16 51. 5 *17 6.80 0.63 8. 30 2.45 
28.5 * 6 5.80 1. 87 6.80 1. 81 51.5 *43 6.80 0.63 8 . 70 1.70 

*Items (a total of 36 items) s-electe.d for Experiment II -...J 
w 



TABLE 14 

Means (X) and Standard Deviations (SD) of Imagery (I) and Meaningfulness (m) for Fifty-two Real 

Words (selected from Paivio, Yuille & Madigan,, 1968) Ranked (R) by Increasing Imagery Values 

Item R ti I m Item R II I m -- -X SD X Sb X SD X Sb 

COTTON 1.50 19 6.00 1. 27 7.13 2.03 *PLANT 24.5 40 6.50 0. 91 8 .32 2.36 
*SOIL 1.50 47 6.00 1.19 8.00 2.18 *WINTER 28.0 58 6.53 1.04 8.32 2.44 

MARKET 3.50 33 6.13 1.36 7.04 2.72 SUGAR 31.5 52 6.57 0,90 7.00 1.83 
*TROOPS 3.50 55 6 .13 1.07 7.54 2.11 fLOWER 31.5 24 6.577 0.79 7.13 2.46 
*PICTURE 6.00 39 6.20 1.20 7.16 1.91 *CAMP 31.5 11 6.57 0.70 7 . 17 1.99 
*TICKET 6.00 54 6.20 1.17 7.21 1. 74 *l;WTTLE 31.5 7 6.57 0. 75 7.24 2.22 
*COLLEGE 6.00 18 6.20 LOO 7. 28 2.07 *QUEEN 31. 5 43 6.57 0. 70 7.36 2.16 
*PRISON 8.50 42 6.23 0.87 7.21 1. 74 STREET 31.5 51 6.57 0.97 7.48 2.80 
*STGNE 8.50 49 6.23 1.04 7.24 2.15 *WATER 35. 5 56 6.-60' 0.70 7.50 1.98 

JUDGE. 11.5 30 6.27 0.95 7.04 2.13 i<DOOR 35. S 62 6.60 1.03 7.96 2.26 
*PARTY 11.5 38 6 .27 0.84 7.08 2.24 *CHAIR 40.5 13 6.63 0.74 7.20 2.00 
*KI NG 11.5 31 6.27 0.95 7.50 2.34 CHURCH 40.5 15 6.63 0.74 7.52 2.68 
*EARTH 11.5 22 6.27 0.88 7.56 2 .• 2 7 *RIVER l10. 5 44 6.63 0.54 7.52 2.22 

PAPER 14.0 37 6.30 1.46 7.68 2.97 '*SHOES 40.5 45 6.63 0.8Z 7.52 2.18 
*STEAM 15.0 48 6.37 0.86 7.46 2.00 *GRASS 40.5 26 6.63 0.65 7.54 2.30 
*DOCTOR 17.0 20 6.40 1.06 7.32 2.06 *SHORE 40.5 46 6.63 0.47 8.13 1.8.5 

CATTLE 17.0 l2 6.40 1.06 7. 56 2.68 *MEAT 40.5 63 6.63 0.65 8.32 3.08 
*WHEAT 17.0 57 6.40 0.93 7.96 1. 74 FORES·T 40.5 25 6.63 0.69 9.12 7.15 

STORM 19.5 50 6.43 0.83 7.21 2.73 >~DIAMOND 46.0 61 6.67 0.59 7.84 2.23 
*CITY 19.5 60 6.43 0.70 7·, 72 1.40 *SHIP 46.0 64 6.67 0.59 7.87 1.94 
*CABtN 21.0 10 6.47 0.97 7.20 1. 89 LAKE 46.0 32 6.67 0.53 9.22 2.02 

CHILD 24.5 14 6.50 0.97 7.04 2.68 *FIRE 48.0 23 6.70 0.68 7. 36 2.23 
CLOCK 24.5 16 6.50 0.87 7.08 2. 58 *COFFEE 49. 5 17 6.73 0.56 7.28 1.90 

*PALACE 24.5 36 6.50 0,79 7.08 2.12 *APPLE 49.5 2 6.73 0.56 7.67 2·. 24 
*POTATO 24.5 41 6.50 1.10 7 .13 1. 85 OCEAN 51.0 35 6.77 0.42 8,76 2.30 
*TABLE 24. 5 53 6.50 1.0l 7.60 2.55 HORSE 52. 0 28 6.80 0 . .4 7 8.67 2.50 

*:Items (a total of 36 items) selected for 'Experiment II " po 
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IDENTITY NO. SEX: M F AGE: ------

Please cir~le the old items you have seen in the first part of the 
experi'ment. Circle the letter (L) if the left one of the pair is an 
old item, and circle the letter (R) if the right one of the pair is an 
old item. 

1. L R 

2. L R 

3. L R 

4. L R 

5. L R 

6 . L R 

7. L R 

8. L R 

9. L R 

10. L R 

11. L R 

12. L R 

13. L R 

14. L R 

15. L R 

16. L R 

17. L R 

18. L R 

19. L R 

20. L R 
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IDENTITY NO. SEX: M F AGE: 

Please circle the old items (items you have seen in the first part of 
the exper;iment). Circle the word (YES) if th,e item i:iresented is an old 
item, and circle the word (N) if the item presented is not .an old item. 

2. 

3. 

4. 

5. 

6. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32 . 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YEB 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
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TABLE 15 

Recognition Perfotmance of J;>seudowor:ds* in Percent Correct (%) 

Ptesented Along with Imagery (I) and Meaningfulness (m) Values 

I m 
Number It;em No. - - % 

X SD X SD Correct 

21 1.60 1.07 6.00 2. 8·2 4 50 .• 0 
.25 1.70 1.49 6.00 2.66 5 62.5 

9 2.20 1.87 5.50 2.59 6 75.0 
1 2.30 1.82 6.,00 2.66 6 75.0 
5 2.30 1. 94 6 .10 2.76 4 50.0 

19 2.-60 2.41 6.10 2.96 7 87.5 
7 2.70 1.56 5,. 50 2.06 7 87.5 

12 2.90 2.28 5.60 2.01 4 50.0 
40 2.90 2.13 5·. 80 3.04 5 62.5 
26 3.00 1.94 5.30 3.43 i 12.5 
45 3.00 2.21 6.10 2.76 6 7-5.0 
35 3.10 2.18 6 .. 00 3.01 2 ~5 .. 0 
14 3.20 2.39 5.10 3.14 4 50.0 
46 3.20 2.29 6.00 3.01 4 _50. 0 

6 3.40 2.11 5.90 2.46 7 87.5 
15 3.50 2.22 5.90 3.44 2 25.0 
T4 3.60 2.06 5.20 3.-25 5 62.5 
T3 3. 77 2.58 6.00 3.01 6 75 .0 

X 2.83 5.78 4.72 59 . 02 

SD 0.62 0.33 1.7'7 22.19 

*Only 18 t~rg~t it~ID$ an~ pres1mted 
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TABLE 16 

Recognition Performance of Eighteen Target Checkerboard Patterns in 

Percent Correct (%) Along with Imagery (I) and Meaningfulness (m) Values 

I ID Number Bits* Item No. - - % 
X SD X SD Correct 

H 37 2.60 1.57 5.50 2.83 3 37.5 
H Tl 2.90 1.91 5.50 3.2.0 4 50.0 
H 43 2.90 2.02 5.80 3.52 7 87.5 
H 38 3.10 2.37 5.80 3.11 6 75.0 
H 47 3.50 2. 27 5,80 3.22 7 87.5 
H 33 3. 60 2. 22 4-. 80 3.48 7 -87. 5 
H 40 3.70 1,63 4.90 4.06 4 50.0 
H 28 3.70 2 .11 5. 70 3.80 3 37.5 
R 34 3.90 2.02 5.40 3.37 7 87.5 
L 13 4 .• oo 2.35 6.30 2 .. 00 6 75.0 
1-l 18 4.10 2.55 5.60 3.40 4 50.0 
H 1 4.20 2.14 5.70 3.56 6 75.0 
L T4 4.50 2.50 4.70 2.83 4 50.0 
L 14 4.60 1.83 6.10 3.81 4 50.0 
H 19 5.00 2.00 5.70 2.94 4 50.0 
L T2 5.10 1.91 5.20 2.85 7 87.5 
L 23 5.40 1.83 6. 30 3.09 4 50.0 
a 17 5.60 2.01 5 . 80 2.65 4 50.0 

X 4.02 5.59 5.06 63.19 

SD 0.88 0.46 1.51 18.92 

*Information Bits: H = 13 . 7 bits 
L == 6.1 bits 
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TABLE 17 

Recognition Performance of Eighteen Target Line brawings in Percent 

Correct (%) Along with Imagery (I) and Meaningfulness (rn) Values 

Item No. 

20 
34 
24 
47 
12 

7 
23 
46 
T4 

5 
21 
3'2 

8 
3.3 
10 
T3 
45 
4 3 

X 

SD 

-
X 

5.50 
5.50 
5.50 
5.60 
5.70 
5.80 
5.80 
5.80 
5.90 
6.10 
6.10 
6.10 
6.20 
6.30 
6. 3_0 
6.60 
6.70 
6.80 

6.02 

0.41 

I 

sn 

1.64 
1. 58 
2.06 
1.57 
1.63 
2.09 
1. 98 
1.54 
1. 37 
1.44 
1.59 
1. 28 
1.47 
1.05 
1.56 
0.69 
0.48 
0.63 

-
X 

7. 70 
7.70 
8. 40 
7 . 90 
8.50 
8.20 
8.40 
8.40 
6.90 
7.00 
7.90 

10.10 
8.20 
8.20 
8.90 
7.60 
6.80 
8.70 

8.08 

0.78 

m 

SD 

1.25 
2 .oo 
1.71 
2.07 
1.65 
1.98 
2.01 
1.77 
3. 5 7 
2.66 
2.13 
2.18 
1. 87 
1.39 
L96 
3.09 
1.87 
1.72 

Number 
Correct 

8 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

7.94 

0.23 

i. 

100.0 
8.7 . 5 

100.0 
100 . 0 
100.0 
100.Q 
100.0 
100.0 
100.0 
100.0 
100.Q 
100.0 
100.0 
100.0 
100 . 0 
100.Q 
100.0 
100.0 

99.30 

2.95 
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TABLE 18 

Recognition Performance of Eighteen Target Real Woi;-ds in Eercent 

Correct (%) Al0ng with Imagery (I) and Meaningfulness (m) Values 

I m 
Number 

Item No. 
X SD X SD Carree~ % 

47 6.00 1.19 8.00 2.18 8 100.0 
39 6.20 1.20 7'.16 1.91 8 100.0 
42 6.23 0 . 87 7.21 1.74 8 100.0 
38 6.27 0.84 7.08 2.24 8 100.0 
22 6.27 0.88 7 .56 2.27 8 100.0 
48 6.37 0.86 7.46 2.00 8 100.0 
57 6.40 0.93 7.96 1.74 8 10.0.0 
10 6.47 0.97 7.20 1. 89 8 100.Q 
53 6.50 1.01 7 .-60 2.55 8 100 .0 
40 6.50 0.91 8.32 2.36 8. 100.0 

7 6.57 0.75 7.24 2.22 8 100.0 
56 6.60 0.70 7. 50 1.98 8 100.0 
13 6.63 .0. 74 7.20 2.00 8 100.0 
44 6.63 0.54 7.52 2.22 8 100.0 
46 6.63 0.47 8.13 1.85 8 100.0 
61 6.67 0,59 7.84 2.23 8 100.0 
64 6.67 0.59 7.87 1.94 8 100.0 
17 6.73 0.56 7. 28 1.90 8 100.0 

-
X 6.46 7.56 8.00 100.0 

SD 0.20 0.38 0.00 0.0 
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ANCILLARY ANALYSIS 

In Experiment IJ the subjects were given homogeneous response 

booklets (one type of stimuli in one booklet) when they scaled three 

types of stimuli (pseudowords, checkerboard patterns, and line drawings) 

for th.eir imagery values. Each subjec-t saw only: 0ne type of stimulus 

and was not exposes to tbe other two sets of stimuli: In the present 

analysis ,, subjects were g;Lven a mixed response booklet, i.e. a response 

booklet which included all three types of stimuli. They were all 

exposed to all three types of stimuli , and rated the items relative to 

the total population of stimuli involved. The purpose of this analys is 

was to examine if imagery values vary with the type of response booklet 

us.ed. 

Items. The three types of items were ident-ical to those used in 

Experiment I. Identical instructions for the subj-ects were also read 

aloud and are presented in Appe~dix A. 

Procedure . The thre.e types of stimuli were presented to a group 

of subjects in the form of randomly mixed booklets . Here, a mixed 

booklet meant a response book.let whic.h was co.mp_rised of all three kinds 

of items and were rated in the s-ame was as the homogeneous booklets used 

i.n Experiment I. Since rating 156 items by each subject in one session 

was too lengthy and may cause fatigue, half of the subjects (10) were 

presented with response booklets consisting of 78 items ( 26 line draw­

ings~ 26 checkerboard patterns, 26 pseudowords), and the remaining 10 

subjects were given the remaining 78 items. 

· Subjects. 'l'wenty university student_s volunt:,eered to participate 

in this experiment. None of these students. had participated in Exper-
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iment I. The,ir ages r.anged from 23 to 41 years, and the mean age wa.s 28. 

Results and Discussion 

The means, staoda.rd deviations, and the empirical ranges for the 

imagery values scaled in mixed booklets were presented in Table 19 

The results showed that imagery values obtained, for the three types 

of stimuli, by using homogeneous •and those by mixed booklets differed 

from ea.ch other significantly (p < .05). It was found that the mixed 

booklets p;roduced higher imagery values for two sets of i t .ems, than 

those produced by hom.ogeneous booklets [ line drawings: t(103) = 11. 65, 

p < .001; pseudowords: t(l03) = 5.78, p < . 001]; however, the checker­

board patterns were rated lowe;r in I values p~oduced by the mixed 

booklet [ t(lOJ) = 1. 91, p < • 06]. This presented a significant problem. 

'.Researchers must bear in mind that, when comparing recogntion memory 

between different types of stimuli, the subjects being exposed to all 

types of stimuli u.sed in the exper·iment will respond differently to 

those subjects seeing only one type of stimuli. This is because, the 

subjects e:i...-posed to all types of stimul;i, will respond to the stimulus in 

questi-0n relative to all other stimuli involved. The results may also 

mean that in future scaling studies, it is better to have the subjects 

scale all the stimuli, even if that tneans more money, time, and energy. 



TABLE 19 

Ranges, Means (X), and Standard Deviation (SD) of Imagery (I) 

Values of Line Drawings, Chec'kerboard Patterns, and 

Pseudowords Collected in Homogeneous and Mixed Booklets 

Homogeneous Mixed 

PSEUDOrvOR_DS 

Range 1. 77-5 .10 2.40-5.30 
-
X 3.02 3.85 

SD 0.81 0.64 

CHECKE'RBOARD PATTERNS 

E.ange 1. 70-7 ,00 2.40-6.40 

X 4.61 4.17 

SD 1.33 0 . 97 

LINE DRAWINGS 

Range 4.80-6.8.0 6.00-7.00 

X 5.79 6.70 

SD 0.51 0.22 

Homogeneous= Imagery values collected in Experiment I . 

Mixed = Imagery values collected in mixed booklets 
(cons;ist:ing of three types of stimuli) 
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TABLE 20 

Raw Data for Experiments II, III, and IV 

Experiment II Experiment II Experiment III Experiment IV 
High-Rated Items Low-Ra te-d I terns High-Rated Items High-Rated Items 

Correct Correct Correct Corre·ct 
s Se~ Age fl % s Se_x Age If % s Sex Age Ii % s Sex Age II- % 

27 M 18 18 100 . 00 1 M- 18 10 55.55 43 M 18 18 100.00 51 M 18 35 97. 2·2 
V 28 M 18 18 100.00 2 M 18 8 44.44 44 M 22 15 83.33 52 M 18 30 83.33 
E 29 M 19 18 100.00 3 M 18 7 38.88 45 M 21 16 88. 88 53 M 18 35 97.22 
R 30 M 18 18 100 . 00 4 M 18 ll 61.11 46 M 19 18 100.00 54 M 18 29 80.55 
B 31 F 19 18 100.00 5 F 19 12 66.66 47 F 19 18 100.00 55 F 22 33 91. 66 
A 32 F 18 18 100.00 6 F 18 16 88.88 48 F 18 18 100 .. 00 56 F 19 31 86 .11 
L 33 F 18 18 100.00 7 F 18 10 ~5.55 49 F 18 16 88.88 57 F 18 31 86 .11 

34 F 19 18 100.00 8 F 19 11 61.11 so F 18 17 94,44 58 F 18 33 91.66 

N 19 M 19 18 100.00 9 M 18 10 55.55 35 M 2.4 14 77. 77 59 M 18 33 91. 66 
0 

M 23 18 100.00 10 M 18 8 44.44 J6 M 17 18 100.00 6,0 M 20 31 86.11 N 20 
V 21 M 18 18 100.00 11 M 18 11 61 .11 37 M 18 18 100.00 61 M 20 30 83.33 
E 22 M 23 17 94.44 12 M 17 14 77. 77 38 M 26 18 100 ,,00 62 M 22 34 94.44 
R 23 F 18 18 100.00 13 F 19 10 55.55 39 F 25 18 100.00 63 F 19 33 91. 66 
B 24 F 18 18 100.00 14 F 17 16 88.88 40 F 19 17 94.44 64 F 19 33 91.66 
A 2.5 F 19 18 100. o·o 15 F 19 10 55.55 4l F 17 18 100.00 65 F 23 36 100.00 
L 26 i 18 18 100.00 16 F 23 12 66.66 42 F 18 18 100.00 66 F 2i 32 88.88 

Experiment II: Presented items at slow rate. Tested by forced choice method. 

Expe1:iment tII: Presented items at fast rate. Teated by forced choice method. 

Experiment IV: Presented items at fast rate. Tested by yes/no method. 

Note: Maxi11,1um score in Expe_riments II and Ill is 18, in Experiment IV it is 36. 

(X) 
(XI 
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