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3i1ANINW.1!.IER: 

6. 	Describe briefly the specific aims of your project, indicat:ng major changes in direction 
from the original aims: 

The aims of this research was to investigate the left hemi-
sphere/right ear asymmetries in processing verbal information. 
Asymmetrical effects were studied through known memory phenomena 
(the serial position curve, immediate and delayed recall, and imagery 
value of the to-be-recalled items) using a monaural presentation of 
the to-be-recalled items. The development of a monaural presentation 
procedure was important to avoid the complexities and confoundings 
inherent in dichotic presentations. For example, when stimuli are 
presented dichotically, most subjects report first those items presented 
to the right ear, allowing more time for the items presented to the 
left ear to decay (output interferenCe at recall). There is evidence 
that when the ear reported first is properly controlled, the right 
ear advantage almost disappears from total recall. New data suggested 
that the right ear advantage appears within the serial learning 
curve, using monaural presentation of to-be-recalled material. 
Delineation of this effect was important for understanding the right 
ear advantage for verbal material. 

7. 	Were the aims pursued as originally formulated? 	 1 br3 c Yes 
(15) 

2 E: No 

8. 	In general, how would you characterize your research? 

(Rank any multiple answers, using "1" as most appropriate) 

16) ❑ Hypothesis development 

( 1 7 1 a Hypothesis testing 

121 WI Development or refinement 
of methodology 

(101 E Gathering of cIata; e g., surveys 

(20) LT, Other 1 SPec f Y 
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GRANT NU^. 1 ER: 

9. 	Describe the methodology used in your research, including characteristics of any sample used: 

5E-E" app2-44..dix. 
CONDUCT 

OF 

RESEARCH: 

10. 	Did you have significant technical methodological difficulties? 
(Examples: necessary measurement tools undeveloped; unexpected inadequate data base) 
If yes, describe, and explain how you dealt with them. 1 111-  Yes 

(211 
2 EcNlo 

11. 	Did you have significant practical operational difficulties? 
(Examples: trouble with equipment; loss of sample or data; difficulties with cooperating 
units) 
if y a, describe, and explain how you dealt with them. 

Y 25 
1:2:2) 

2 allo 
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12. 	Describe (a) your com:!usions or results as they relate to your specific wins (lease include tiefjd owe results), 
and (b) their significarce in relation to the field. Avoid highly technical lanyuoc;e vihere 

The data from Experiment 1 were analyzed by a 2 (ear of input) 
x 2 (recall times) x 3 (competing stimulus conditions) x 5 (blocks 
of two serial positions of items at input) within subject factorial 
analysis of variance. The lone significant effect of ear of input 
occurred in the three way interaction between ear of input, time 
of recall and serial position, F (4,116) = 3.16, p < .05. This 
interaction is shown in Figure 1. 

A fisher's Least Significant Difference , (LSD) Test revealed 
no significant (p < .05) REA's in the serial positions of the 
immediate recall curve. On the other hand, three REA's occurred 
in the serial positions of the delayed recall curve (see Figure 1). 
Moreover, the REA's occurred in the initial three blocks of serial 
positions. 

Another finding of note was that the ear effect did not interact 
with competing stimuli. This is not to say that the competing sti-
muli had no effect; this factor interacted reliably with serial 
position, F(8,232) = 1.99, p < .05. A multiple comparison of the 
means (LSD) of this interaction revealed that the chatter condition 
suppressed the primacy part of the serial position curve. 

The data from Experiment 2 was analyzed by a 2 (ears) x 2 
(types of instructions) x 2 (times of recall) x 5 (blocks of two-
serial positions) within subject, factorial analysis of variance. 

The differential effects of the backwards instructions on recall 
(collapsed across ear conditions) can be seen in the significant 
interaction between instruction type, time of recall and serial posi-
tion, F (4,92) = 8.91, p < .001. This interaction is shown in 
Figure 2. An LSD comparison of the means revealed that the backwards 
instructions enhanced the recency part and depressed the primacy 
part of the serial position curve derived from immediate recall. 
(See Figure 2). 

Figure 2 about here 

The deleterious effect of backwards recall instructions on long 
term memory is most clearly seen in the delayed recall data. De-
layed recall in the backwards condition is severly depressed. 

A significant interaction between ear of input, time of recall 
and serial position, F (4,92) = 2.47, p < .05, was obtained and 
can be seen in Figure 3. An LSD comparison of the means in this 
interaction indicates that the REA's occurred in delayed recall re-
gardless of instructions (see Figure 3 for ear comparisons collapsed 
over instructions), since the effect of instructions did not interact 
with the effect of ear of stimulus input. 
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13. 	Did ynu h.00 otnor findings not direr.tly related 'd the specific aims ("Lorqnciipiroris findings"')? 

If yes, delscrthe: 1 L-1 
(2W 

2 2 No 

14. How do the overall results of your project fit into these descriptions? 
(If you had multiple expectations or hypotheses, base your response 
on the predominant trend of the results). 

icTi Confirming your hypotheses 
. or expectations 	 (20 

E Disproving your hypotheses 
or expectations 	 t25) 

❑ Inconclusive 	 (26) 

15. Did your research result in significant methodological developments? 

If yes, describe: 2 

Yes 
(271 

The right ear advantage can be demonstrated using a monaural 
listening procedure, if a delayed recall task is also used. 
Moreover, no competing stimulus is required in the left ear to 
obtain an REA. 

OM 442 .PAGE 5 CONTINUE ON REVERSE SIDE 
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16. 	How ‘v9uld you ili.,•;cribe the impact Of your project' 

(Rank any intiltipie answers, using ' I" as most appropriate) 

(28) Opening up a new line of research 

(29)E Contributing to the knowledge base 
of the field 

(30) '12 Providing facts ready for application 
in a field 

(31) E.! Indicative of a "dead-end" line of pursuit 

1 17=1  Yes 

2 Ef vo 

17. 	Do you have immediate plans for further research in this area? 

If yes, describe: 
(32) 

18. Beyond your own plans, what is your opinion of the future directions this research area 
should take? 

Researchers in REA should investigate the way memory strategies 
and age influence the magnitude of the delayed recall REA. 

19, Do you have specific suggestions (experiments, cautions, etc.) for other research 
in this area? 

i f yes, describe: 

❑ Yes 

2 MN° 

 

(33) 
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20. Are you aware of other researchers using our techniques, or planning to 	 t E., Yes 

- eplicate your s:uuy, or of :;orrie indivklual or organisation 	 2 X1 "lo (34) 
 your work? if yes, describe, and check the type of impact which best 

characterizes the impact of your research at this time. 	 Specif:c utilization 	t35I 

General field impact 	as IMPLICATIONS 

(Continued) 

21. As an appendix, list all publications (and articles accepted for publication) resulting from 

this project. Send any publications which have not already been submitted as appendices, 
with grant number indicated on each. . (See instructions, page 1, regarding submission of books) 

22. Do you have any plans for future publications, papers, and/or demonstrations dealing 
with the results of this project? If so, describe briefly. Send in any future publications 
based on this project as per instructions on page one. 

Yes 

2 ANo 
(37) 

ISSEMINATION: 

PPENOICES: 	See instructions, page 1, paragraph 3. 
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Ruh:111mm J. Lynn Raker-Ward k;011 	advaillay,e and dclayud 
recall, Memory and Cognition in press. 



!NAL Hi I . ( 	;111 1 I t 1 . 	:; CON I I IN 	I 	r H I I 

ROIMH32886 

11.111 	 _9
- 

The design of Experiment 1 was a 2 (ear of input, left or right) x 3 
(type of competing stimulus, language chatter, music, or no competing sti- 
mulus) x 2 (time of recall, immediate or delayed) x 10 (serial positions 
of the stimulus lists) within subject, factorial design. 

The subjects for Experiment 1 were 30 undergraduate male volunteers 
from psychology classes. The subjects were screened on a version of 
Bryden's (1965) handedness questionnaire. To be included in the study 
all subjects had to report biases to eat, throw a ball, bat, kick, and 
write with the right limb. In addition, the subjects had no history of 
sinistrality in their immediate families. 

The stimuli for Experiment 1 were 240 single-syllable AA nouns taken 
from the Thorndike-Lorg norms. The words were randomly assigned to 24 
lists of ten words each. The lists were then randomly assigned to one of 
four blocks of six ear/competing conditions (see Table 1 for a sample block 
of lists). Thus each ear competing condition had four examples. Six 
such groups of lists were constructed such that each list of ten words 
occurred in each ear/competing conditions equally. In addition, the head-
phones were reversed for half of the subjects to avoid any possible "equip-
ment" effects. The baroque melodies were recordings from the works of 
Bach, Scarlatti, and Vivaldi. The language chatter was several human 
voices overdubbed on audio tape to create a cocktail party chatter effect 
recognizable as English language but unintelligible to native speakers. 

The stimuli were recorded on Ampex tape using a Studer 1500 reel to 
reel tape deck, with the to-be-remembered items spoken at the rate of 
one word a second. The tapes were then re-recorded on cassette tape for 
delivery to the subjects using headphones and a BIC T-3 cassette deck. 

The subjects were tested individually and instructed to recall the 
ten words from each group of items regardless of the stimuli occurring 
in the other ear. Two practice trials were given using ten word lists 

'similar to the test lists, to familiarize the subjects with the stimuli 
and procedure. Subjects were not warned of the ear or condition of each 
list prior to presentation, nor that there was to be a final delayed re-
call. Following each ten-word presentation, the subjects were asked to 
recall orally as many words as possible in any order. When all 24 ten-
word items had been presented, the subjects were given a piece of paper 
and asked to write down as many of the words from all the ten-word items 
that they could remember. 

The design of Experiment 2 was a 2 (types of instructions at input, 
standard and recall backwards) x 2 (ear of input, right and left) x 2 
(time of recall, immediate and delayed) x 10 (serial position of the items 
at input) within subject factorial design. 

The subjects for Experiment 2 were 24 undergraduate male volunteers 
taken from psychology classes. The subjects were screened for handedness 
and familial history of sinistrality as in Study 1. 

The stimuli for Experiment 2 were 200 single syllable AA nouns taken 
from the Thorndike-Lorge norms. The words were randomly assigned to 20 
lists of ten words each. Each list was randomly assigned to two groups 
of ten lists (two practice lists and eight test lists.) The lists were 
then recorded on either the right or left track of a stereo tape at the 
rate of one word per second, using the same equipment as in Experiment 1. 

PAt,E 
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The final cassettes used for delivery of the stimuli were presented to 
the subjects such that each ton-word list occurred in each ear/instruc-
tion condition equally often. The stimuli were presented to the subjects 
through headphones, which were reversed for half of the subjects, as in 
Experiment 1. 

The subjects were tested individually. The standard instructions 
simply required the subject to orally recall as many words as possible 
immediately following the presentation of each ten word list. After 
hearing eight test lists, and attempting to recall each list, the subjects 
were given a piece of paper and asked to write down as many words from 
all the lists that they could remember. The procedure for the back-
wards instructions was identical, save that the subjects were required 
to recall the items orally in reverse order from input, last one first. 
The order of presentation of the instructions was counterbalanced across 
subjects. 

The design of experiment 3 was a 2(ear) x 2(competing stimulus, chatter 
or nothing) x 2 (imagery) x 2 (times of recall) x 9 serial positions mixed 
design. 	Competing stimuli was a between subject variable and all the 
others were within subject variables. 

The subjects for experiment 3 were 100 Georgia Tech undergraduates, 
70 males and 30 females. The subjects were screened for handedness as in 
the prior experiments. 

The stimuli for experiment 3 were 72 high imagery and 72 low imagery, 
A and AA words selected from the Pavio et. al.(1968) norms. The words 
were randomly assigned to 16 lists of nine words each, eight high imagery 
lists and eight low imagery lists. Half of each group bf lists had a 
concurrent recording of language chatter and the other half, no com-
peting stimulus. In addition, half of the lists were presented the 
subject's right ear and the other half of the lists were presented to the 
left ear. 

The subjects were individually tested in the prior experiments. 
They were asked to orally recall after each list presentation. After 
all the lists were presented the subjects were asked for delayed recall. 
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The data from experiment 3 were analyzed by a 2 (competing stimulus) 
x 2 (times of recall x 2 (ear of input) x 9 (serial positions) split 
plot analysis of variance. The main effect of ear F(1,98) = 13.97 
p < .001 indicated an overall right ear advantage (Right Ear R = 
35.3%, Left Ear x = 33%. Since the actual advantage is so small it 
may have been the subject's encoding variability responsbile for 
the overall ear effect. Yet more interesting was the recall by ear 
by imagery interaction F(1,98) = 3.67 p < .05. This interaction 
indicated although delayed recall increased the right ear advantage 
regardless of imagery, the strongest increase occurred inthe high 
imagery condition (20% REAV). See table 1. This was contrary to 
the prediction that high imagery value would lower the REA. 

Table 1 

Percentage Recall from Imagery and Ear of Input 
High 	 Imagery 	Low Imagery  
Right Ear 	Left Ear 	Right Ear Left Ear  

Immediate 
Recall 

Delayed 
Recall 

58% 	 56% 	 56% 	54% 

19% 	 15% 	 8% 	7% 

.442 
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Figure 2. Recall scores from Experiment 2 using two 

times of r•!call and two types of instructions at input. The 

data are collapsed over ear of input. 
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