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CHAPTER T
THE PROBLEM

Normel speech sounds are controlled by the speaking
person In three ways: by air conducted feedback which
Involves the sound waves passing through the air md belng
recelved by the ear; by bone conducted feedback which
involves the transmission of the sounds through the bones;
and by kinesthetic feedback which is the feedback from the
movements of the muscles involved in speech.

The most efficient source of feedbsck involved in
speech is alr conducted feedback. Les (1950, 1951)
described a phenomenon which has been wvariously called
side-tone delay, the Lee effect, and delayed auditory
feedback (DAF) in which the alr conducted feedback is
delayed and slightly amplified to partlally mask the bone
conducted feedback. DAF occurs by having a subject read
orally Into a microphone which i1s comnected to a tape
recorder with two heeds=--a record head and 2 playback head
which operate simultaneously. There 1s an adjustable dis-
tence between these two hesds which causes & recorded sound
to be played back a fraction of a second after it hss been
recorded. The subject's spoken sounds come back to him
through headphones a fraction of a second after the sound
1s spoken. In addition to the above mechanlcal definition,
there is a behavioral definiti on which 1s typified by the

occurrence of an artificial stutter, sn increase in the



frequency and intensity of the voice, a heightened GER
reading, snd s decrease in resding/spesaking rate (Fairbanks,
1955).

Early researchers (Lee, 1950, 1951; Fairbanks, 1955;
Chese, 1958) have attempted to l1lsolate variables that are
important contributors to the phenomenon and determine the
condit ions under which the speech disruption is the great-
est. Falrbanks (1955) was concerned, emong other things,
with the delay Interval. He varied the delsy intervsl from
0.1 to 0.8 seconds, flnding that a delsy of 0.2 seconds was
the most disruptive to normsl speech.

There have been many s tudies exploring varlables
that contribute to the sppeesrance of the phenomenon, but
strikingly few studies attempting to relate TAF to learning.
Since sensory feedback 1s very Important to behsavior and
especlslly learning, 1t would seem thet the DAF phenomenon
could yield some significant iInformation for learning.
Since DAF 1s a disruptlon of sensory input, which 1s very
importent In leerning, the next question to arlse 1s whether
DAF 1s disruptive to learning and if so, to whet extent sand
under what circumstances.

Another gqguestion st this point is whether the effects
of DAF are due to snxlety, as has been suggested by King
end Wolf (1965). If DAF does function as en anxiety state,

then would 1t be reasonable to make the ssme predictions
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about the effect of DAF on learning as are made with other
types of anxlety states and learming?

King (1963) conducted one of the few pioneer studies
attempting to relate DAF to learning. He tested retention
under DAF and found that the control group, who received
normsl feedback, scored significantly higher on his reten-
tion test than the group that recelived DAF with a delay
Interval of 0.2 seconds. King also told half of the sub-
jects in each group thst they would be tested on the
materi al they read. He found no difference between sub-
jects who were told they would be tested and those who were
not told.

However, Shearer and Simon (1966) found that subjects
who were told they would be tested on the materisl they
read did significsntly better than those who were not
informed in both DAF and control groups. Shesrer =znd Simon
also investligasted the pronouncesblility difficulty of the
material and found that the easler the material was to
pronounce (as rated by Underwood and Schulz, 1960), the
more that was retained.

King srd Wolf (1965) compered immediate and delayed
retention. Thelr subjects were tested immedistely after
reasding a 221 word story and sagein 24 hours later. The
control group who received normal feedback showed no dif-

ference hetween immedlate and delayed retention. The DAF
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group (0.2 seconds delay) did significaently better on the
delayed test than on the immediste. On the delayed test
only, there was no significant difference between DAF and
control.

King and Wolf (1965) slso tested the hypothesis that
the superior retention on s delsyed test under DAF was due,
In part, to the emotlonsl arousal of the subjects. Both
heart rate and GSR were mesasured. Under DAF, both GSR and
heart rate increased signifilcantly. Mild shock was given
to a thlrd group to spproximete a known arousal state and
they too had increased GSR and hesrt rate.

Although this evlidence 1s far from conclusive, King
and Wolf (1965) offer 1t as support for Walker snd Tarte
(1963) who were able to demonstrate thet immedlate recall
was inhibited snd later recall enhsnced under condltions of
high arousal on a palred-sssociates learning task.

In both of the above clted studies by King, s
writ ten meesure of recall was used. King snd Dcdge (1965)
used sn orsl recsll and obtained the seme results, that
1s, delayed retentlon (24 hours) was superlor to immediate
retentlon for subjects under DAF. Again, there was no
difference between immediate and delsyed retention for
controls. The retention test used by King (1963), King and
Wolf (1965) and King and Dodge (1965) consisted of having

the subjects reproduce the astory as close to the original



as possible. The number of correct words in context was
then used ss the measure of retention.

In the King serles of studies, when delsyed reten-
tion was messured, the ssme subjects were used that had
taken the imnedlate recall test. This leaves open the
possitl 1ity that s practice effect may have had some influ-
ence. Xing and Dodge (1965) do suggest, however, that if
delayed recsall scores slone were obtalned from the subjects,
thet the material read under DAF would be retained better
thaen the materlal read under normal feedback.

The present study is a modification of the work done
by King and hls assoclates. It has been here proposed that
g delay time of only 2 few minutes (rather then 24 hours)
would produce the same results as obtsl ned by King and
assocletes, that 1s, that delayed recsll would be superior
to lmnediste recall for subjects reading under DAF. The
delay of retention testing has here been varied 1iIn three
ways to try to determlne how long the Inhlbitory effects
of DAF last. The experimenter was slso concerned with
knowing 1f the subjects would retaln content and mesning
(as measured by multilplse-choice and true-fslse questions)
rether then a rote repllication of the materiszl. Also, all
readings were timed to have an objective me asure of the

amount of dls ruption under DAF.
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In view of the sbove factors and the lack of research
in this area, the followlng hypotheses were derived.
Delgyed retention would be superior to immediste retention
for material presented under DAF. All control groups would
read faster md reteln more then thelr corresponding DAF

group.



CHAPTER II
METHOD

Subjects. 28 male and 32 female Ss were used. They
were all undergraduate students enrolled in generali psychol-
ogy at Central Washington State College and between the ages
of 18 to 21. Ss were randomly assigned to groups, the only
restriction was than an gpproximstely equal number of males
and femsles appeared in each group. Only the middle 82
per cent of the population was used (in terms of reading
speed and comprehension of the Washington Pre-College

Grade Prediction Test)e

Apparatus. A sound shlelded room was usea for all
testing. DAF was achileved through a modified Viking model
87 tape recorder, having a delay of approximately 0.25
seconds, played through e Beltone model 15¢c speech sudlo-
meter at a sound pressure level of 63 db, 150, through a
get of headphones which were calibrated to the audiometer.
The passage of material read by the Ss consisted of a filve
paragraph, 436 word story sbout crows taken from a standerd-
1zed test of dlagnostic resding (see appendlx). A 60
minute stop watch was used for timing. Ss were seated at
a low table upon which were two manila folders, one con-
tained the material to be read and the other contained the

retention test (see appendix) and a pen.



Design. The present experiment 1is based upon a
2X3 analysis of varlance. The first factor (A;, Ag) repre-
sents DAF and Control. The DAF groups recelved DAF for the
middle section of the materlal they read.

These groups were then broken down into three sub-
groups each (By, By, Bz) which represented the time of
retention testing, Immediste I, Immedlate II and Delaye.

In Imm I, Ss were tested immediately after they had fin-
ished the middle (DAF) section of the materiel; Imm II

were tested when they had finished the complete passage;
Delay finished the psssage and walted ten minutes before

testing.

Procedure. S was greeted snd seated at a low table
and assisted with putting on the microphone and headphones.
E then left the room and was seated at the control panel.

E end S could see each other through a double window. E
then spoke to the S vis the microphone and instructed him
to begin readlng orally at hls normal rate when told to do
go. S was then Instructed to open the folder which con-
talned the reading material and begin reading.

When the S had flnished reading the second paragraph,
E switched on the DAF circuit if S was a DAF and did nothing
if § wes a control. E switched off the DAF circult at the
end of the third paragraph and allowed Ss to finish reading

the passage unless £ was in Tmm I, In which case he was
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tested et that time. The Imm II groups were tested when
they finished resding the psssage and the Delay groups were
Instructed to sit quietly for 2 ten minute period before
testing. The test consisted of seven multiple=-cholice and
ten true-false questions. All ten true-fslse questions
were taken from the third (DAF) paragraph. The multiple-~
cholce questions were taken from all five paragraphs.

After an S had finlished the test, E went Iinto the S chember
and told him that his job was completed. Ss were then
thanked for their cooperation, encouraged to remaln silent

about the experiment, and dlsmissed.



CHAPTER III
RESULTS

A 2X3 analysis of variance was performed on the
retention test scores. fAs the Ss in the Imm I groups did
not read the last two parsgraphs, questions pertsining to
that materisl were omitted from their dats. This neces-
sitated transforming the scores into percentages of correct
answers, Results indicated that there was no significance
on elther of the maln effects. DAF-Control csme close to
significance (F=2.74, 4f=1/54, 0.157p¥0.10). Retention
testing time also came close (F=2.22, df=2/54, 0.15)p»0.10).
The interaction effect was negliglible (F=0.34, df=2/54,
pY».05). A Cochran's test for homogeneity of variance was
run on this data and all groups were found to be homo=-
geneocus. A graphic representstion of the differences
between individual means 1s presented in Figure 1.

A 2X3 snselysis of variance was also performed on
reading times for sections I and II. A 2X2 analysis of
varlance was performed on section III since the Imm I
groups dild not read section ITI. There was nco significance
for either section I (F=0.84, df=2/54, p?.05) or section
IIT (F=0.97, df=2/36, p».05). Section II, the section
read under DAF, did revesl significsnce (F=49,91, df=2/54,

p<-01)c
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CHAPTER IV

DISCUSSION

The results do not indicate. support for the hypothe-
ses, but the trend of the data 1s in that direction. That
is, that the control groups did better than the DAF groups
and the the Delay-DAF group did better than either Imm I-
DAF or Imm II-DAF. These statements must be made csuti-
ously, however, becsuse of the non-significence of the main
effects on the retention test scores.

These results are in the same direction as the
findings of King and Wolf (1965) and King and Dcdge (1965)
that DAF subjects given a retention test at some lster
time do better than when tested immediately.

The results of thils study may also be interpreted
to add further support to King and Wolf's (1965) hypothe-
sis that DAF functlions as an arousal state to 1nhibit
memory. There are several important distinguishing fea-
tures between King end Wolf's study and the present one
that should be illustrated to determine the extent and
limitations of possible generalizations.

The King studies tested subjects both immediately
end 24 hours later. The present study used different sub-
Jects for each test. If there was sny practice effect
present in the King studles, the present design has con-

trolled for that factor. The present study =2lso shortened
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the delsy period to ten minutes. The results may be
interpreted to indicate that the inhibltion of memory
under DAF may dissipate in ten minutes rather than 24
hours. That there was still some inhibition after ten
minutes may be an important factor in the present results.

The King studies used a story 221 words in length
and the present study used a passage conslderably longer
(436 words). This is probably a most important factor in
the interpretation of results. The subjects were esxposed
to DAF for a longer time 1In this study thsn is common
practice, The experimenter subjectively observed subjects
to edapt somewhat to the DAF in terms of articulatory
errors. This 1s consistent with Tiffany and Hanley (1956)
who found that over 24 trisls, subjects improved in
articulatory errors while under DAF but not reading rate,
This may have affected the results in that subjects who
adapted partlislly to the DAF may have remembered more than
subjects who did not.

In short, there were msny differences between the
King studies and the present one. The wesk support of
King's results may have been due to any one or any combin-
ation of theae varlables. With the data at hand, it is
Impossible to isolate the source(s) of difference.

That the time for section II was significantly

longer for the DAF groups reveals that the DAF phenomenon
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did, in fact, occur. In view of thils result, it appesrs
that one reason for the insignificaent main effects of the
retention scores was the insensitivity of the test. As
the test was only 17 questions in length, and 14 for the
two Imm I groups, 1t was probably not finely enough stuned
to detect the predicted differences. There were three
subjects who attained p rfect scores on the test indicat-
Ing that the celling was too low. Yerhaps lengthening
the test would alleviaste this problem. Other studies in
this area have used recall tests which have asked the sub-
Ject to reproduce from memory the materlisl he has read.
It may elso be possible that the results obtalned by the
King studies (1963, 1965, 1965) and by Shearer sand Simon
(1966), who used the above type of test, do not generalize
very well to the type of test used in this study--slthough
the trend of the present results do not favor this
interpretation,

Another possible reason for the neagr miss on sig-
nificance was the gquelity of the equlipment. There was a
constant hum in addition to the intermittent background
nolses of various types. Through one circult (not an AM
recelver) the local radio station could be hesrd. It is
possible that the background noise was of sufficient
intensity to nullify some of the effects of the DAF. As

other experiments (Shearer & Simon, 1966) have used
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feedback intensity of 85 db and upwards, perhaps this
problem was not indigenous to this apparatus and a higher
intensity should have been used to minimize any possible
effects of background nolse and to insure effectlive mask-
ing of bone-conducted feedback. Yates (1963) has stated
that disruption under DAF increases as the intenslty of
DAF Increases.

Difficulty of the material may have been another
factor. The passage used was taken from a dlagnostic
reading test with a large sample of words difficult to
pronounce. Shearer and Simon (1966) have demonstrated that
the easler the material is to read, the more thst 1s retalned
under DAF. However, one might expect thls factor to affect
the control groups as well,

One striking feature of the DAF phenomenon subject-
1vely observed by the experimenter was that the subjects
scemed to read with less hesitation and articulatory errors
after DAF then before. This may indicate that as a result
of concentrating very hard while the DAF was 1n effect, the
concentration perhaps carried over to the next section of
material, effecting the improved oral reading.

If this hypothesis 1s valid, then DAF would be
extremely valuable in trelning public speskers =nd oretors
or even school teachers who often read orally passages of

considerable length.
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In conclusion, the expe rimenter feels that the DAF
phenomenon 1s well deserving of intensive study in the hope
thet a wealth of informstion valuable to speech and psy-
chology will result. It i1s hoped that the present study
hes added to the area 1f only to serve the purpose of gen-

erating new hypotheses and ralsling new questions.
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The common crow, with his three closely related
varietles, the Florida crow, southern crow and western crow,
is found practically ell1l over our country east of the
Rocky Mountains, as well as in sections of the Northwest
end along our western coast down to Southern California.

In building thelr nests, as in everything else,
crows prove thst they are individualists. Most often the
nest, a bulky structure of coarse sticks, twigs, grasses
and tree bark, lined with soft rootlets of fur or moss,
is in an evergreen, and 1s about thirty feet from the
ground. They often decorate theilr nests by inserting in
them a shiny pebble or glittering pieces of glasse.

As crows are always more or less clannish, there sare
usually a number of nests within s smsll area, and the occu-
pants exerclse thelr sly mischievousness by stealing each
other's nesting materials. When one of the nesters flies
off to feed for a while, one of hils dark nelghbors rushes
to the unprotected nest, removes from i1t the choicest bits
of moss and rootlets, and hides them in his own nest. Then,
when the thief is ebsent from his nest for a while, the
recently burglarized bird flies over and regains sll the
stolen goods, plus hslf a dozen other cholce bits. This
pllfering is probably s friendly joke, for actuselly crows
are devoted to one another and are bound by a sense of unity
that leads them to show each other extraordinary courtesy
snd urderstanding.

The young stay in the nest about three weeks, con-
suming thelr weight in food every day, and by the time they
are ready to leave they look almost like thelr parents except
that their coats have less luster. For several days they
practice flight meneuvers and wing drills before the criti-
cel elders of the flock. The oldsters show them the lay of
the lend =md teach them the rules of the community of fifty
or sixty crows nesting in the neighborhood.

Despite the individuelism of 1ts members, a flock is
as disciplined as an army. It posts sentinels in a high
tree to keep watch while the others feed. It has specisl
flight msneuvers: low, fast and scattering for the mornings;
high, slow and single-file for the evenings; forty-five
miles per hour in absolute g’lence when the sentry signals
thet a2 man with a gun is coming. When traditional enemies
such as owls or foxes are sighted, it is a rule that all
flock members must ralse a terrific rumpus. Only when the
young have been trelned in these practices are they ready
for adulthood.

Teken from: Dlagnostic reading tests survey section, Form A.
Committee on disgnostic reading tests, inc., Mountain Home,

North Carclina, 1963.




APPENDIX
Retention Test Given to All Subjects



19

PLEASE ANSWER THESE QUESTIONS TO THE BEST OF YOUR ABILITY.
CIRCLE THE CORRECT ANSWER.

1.

2.

4.

O.

Be

Crows frequently
a. 8teal each other's nesting materials,
b. lay thelr eggs In the nests of other blrds.
c. concesl their nests to prevent other crows from
stealing thelr eggs.
d. attack and ki1ll the young in the nests of other
Crows.

Relastlonships among the crows 1n each flock are best
descrlbed as

8. Iindependent and unfriendly.

b. deceltful and suspliclous.

¢, aggre=slve and quarrelsome.

de Tfriendly snd courteous.

A communlty of crows durlng the nesting sesson usually
Includes

a. ten or twelve members.

b, fifty or sixty members.

¢ce four or five hundred members.

d. several thoussnd members.

When the young crows arc ready to leave thelr nests,
the adults
2. Instruct them 1n the rules of the flock.
b. abandon them to forage for themselves.,
s try to prevent them from flylng asway to joln
other flocks.
de hold a meeting and choose the future lesder of
the flock.

If In the early evening, you were standing near the
night roosting place of a flock of crows, you might
expect to see them flylng in to roost

g. from =211 directions, slngly.

be. fast and in groups of threes and fours.

Ce 8Slow and single-file.

ds at forty~five miles per hour in absolute silence.

When crows dilscover a fox, they usually
g. 8woop down and ettack the animsl.
b. remaln absolutely silent until the animal is
out of sight.

ce fly off iIn 211 directions, as quietly ss possible.

d. @all start cawing noisily.
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After the young crows have left the nest, they

a. frequently refuse to eat unless thelir food 1s
cerefully washed for them.

be are extremely independent and insist on getting
thelr own food as early as they possibly can.

cs try to get thelr pesrents to feed them as long
as posslible.

d. frequently kill each other unless they sre care-
fully guarded by their parents.

NOW TRY THESE. IF YOU THINK THE STATEMENT IS TRUE, CIRCLE
THE Tj

T

T

+3

o> B + L s |

=
i/

F 1.
F 2.
Se
4.
S,
Ge

F 7.

¥ 8.
F 9.
F 10.

IF YOU THINK THE STATEMENT IS FALSE, CIRCLE THE F.
Crows are not clsnnish.

There are usually seversl nests within a smell area.
Crows rob food from thelr neighbor's nests.

Crows seldom have many crow fiiends.

Nesting materisl 1s pilfered from other crows! nests.
Crows are quite courteous to each other.

The third paraegraph describes how crows learn the
rules of the comrunity.

A type of revenge 1s quite commonplace among crows.
The young usuelly stay in the nest about two months.

Crowsg demonstrate mslice to each other.

If you have any coments about the experience you have just
hsd, use the space below.
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