University of North Dakota

LND UND Scholarly Commons
Theses and Dissertations Theses, Dissertations, and Senior Projects
8-1-1931

"A Systematic Exploration of the Normal Wink Responses of
Humans on Three Different Levels" (Intra-Organic, Reflex, and
Voluntary Reinforced). The Types of Controls (Sensory and
Associative) and Facotrs Influencing the Operation of the
Response on Each Level.

Norman Thompson

How does access to this work benefit you? Let us know!

Follow this and additional works at: https://commons.und.edu/theses

Recommended Citation

Thompson, Norman, "'A Systematic Exploration of the Normal Wink Responses of Humans on Three
Different Levels" (Intra-Organic, Reflex, and Voluntary Reinforced). The Types of Controls (Sensory and
Associative) and Facotrs Influencing the Operation of the Response on Each Level." (1931). Theses and
Dissertations. 5864.

https://commons.und.edu/theses/5864

This Thesis is brought to you for free and open access by the Theses, Dissertations, and Senior Projects at UND
Scholarly Commons. It has been accepted for inclusion in Theses and Dissertations by an authorized administrator
of UND Scholarly Commons. For more information, please contact und.commons@library.und.edu.


https://commons.und.edu/
https://commons.und.edu/theses
https://commons.und.edu/etds
https://und.libwizard.com/f/commons-benefits?rft.title=https://commons.und.edu/theses/5864
https://commons.und.edu/theses?utm_source=commons.und.edu%2Ftheses%2F5864&utm_medium=PDF&utm_campaign=PDFCoverPages
https://commons.und.edu/theses/5864?utm_source=commons.und.edu%2Ftheses%2F5864&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:und.commons@library.und.edu

"A systematic exploration op the normal VINK

y
RESPOUSES OP HUMANS OH THREE DIFFERENT LEVELS"
IL TRA-ORGANIC, REFLEX, AND VOLUNTARY REINFORCED)

HE TYP '3 OP C USTROLS (SENSORY AND ASSOCIATIVE)
AHD FACTORS INFLUENCING THE OPERATION OP THE RE-

SPONSE ON EACH LEVEL.

A Thesis
Submitted to the Graduate Faculty
of the

f
University of North Dakota

by
Norman Thompson
In partial fulfilment of the requirements
for the degree of

MASTER OP SCIENCE

August, 1931



~T4-1
University, Horth Dakota
August 7, lysi

This thesis, offered by Dorman Thompson as a partial
fulfilment of the requirement for the degree of Waster of
Science in the University of iiorth Dakota, is hereby approved

by the Committee tinder whom he haB carried on his work.

Committee of Instruction

73601



ACK80WLKDGI "SHT

2he writer wishes to acknowledge his indebtedness to Dr.
C. W. Telford, and Dr. L. «h Cole for their aid and sugges-
tions in planning and carrying on this study. He also wishes
to express his appreciation to the Department of Psychology,

of the University of north Dakota, for the uro of the laboratory

and equipment.

Dorman Thompson



CONDUCT

TITLE PAGE . e I
COMMITTEE APPROVAL ...ttt I
ACKNOWLEDGMENIT ..ot ssssssssssssssssssssssssassens 11
TABLE OF CONTENTS. ... v
LIST OP TABLES ..o v s Vv
INTRODUCTION ..o
STATEMENT OP PROBLEM ..o 3
WINK AS INTRA-ORGANIC RESPONSE ... 4
WINK AS REFLEX ..o 12
WINK AS VOLUNTARY-REINFORCEDRESPONSE, ..., 20
EFFECT OP BREATHING ON THE EYB-WIHX.....cccoicecnne 26
EFFECT OF FIXATION, OF VISION ANDCONTRACTING MUSCLES 29
SUMMARY .o € 32



LIST OP TABLES

TABLE PAGE

I "IHTRA-ORGANIC" RESPONSES WHILE SUBJECTS ARE
GIVEN MENTAL PROBLEMS, READING, AND ENGAGED

IN ORDINARY CONVERSATION ..o, 7
Il GROUP OP 36 SUBJECTS: "INTRA-ORGANIC RESPONSES 9
1l REFLEX RESPONSES: RESULTS AFFECTED BY PRACTICE 14
IV REPETITION OP TWO SUBJUTS PROM TABLE 111: SHOWS
EFFECT OP CHANGING ORDER OP TIME INTERVALS . . 16
V REFLEX RESPONSES: PRACTICE EFFECTS MINIMIZED . 18
VI WINK AS VOLUNTARY-REINFORCED RESPONSE: RESULTS
AFFECT'D BY PRACTICE. ... 21
VIl WINK AS VOLUNTARY-REINFORCED RESPONSE: PRACTICE
EFFECTS MINIMIZED ..o 23
VIIT EFFECT OF BREATHING ON THE EYE-WINK......cconinnne. 26

IX EFFECT OF FIXATION OF VISION AND CONTRACTING
MUSCLES . . . . e 30



INTRODUCTION

Winking is caused by the contraction of muscle fibers which
run transversely across the eyelids in a curved course. The
muscles are attached firmly at the outer end inner corners of
the eyes. The shortening of the muscles straightens their arched
course and so brings the two edges of eye-lids into contact
with each other.

The eye-wink: operates as an intra-organic act, (by intra-
organic | mean stimulated from within, or seemingly so) as a
cranial reflex, and as a voluntary reinforced response. Thus
we can study and compare these various "levels" of activity
in a single mechanism, for they all have in common a single
final pathway.

Telford (1931) states that; "problems, as the effect of
emotions, mental activity, ?nd "attention" on the autonomic
processes can easily be studied by means of the changes in the
rates of winking accompanying these various activities. All
of the traditional problems on the reflex level, such aB sum-
mation of stimuli, tie relations of reflexes, refractory and
hyperexcitable periods as well as inhibition and negative
adaptation can easily be carried on. These topics lead into
the problems of learning. The wink reflex is readily condi-
tioned. Consequently it offers opportunities for investigation
of problems concerning conditioned reflexes, as well as the

negative aspects of the leaning process, such as the elimin-
1



at™ on of responses due to negative adaptation, experimental ex-

tinction, and the voluntary inhibition of the reflex?

On the highest level, the eye-wink operates as a positive
voluntary response. Rate of winking as well as fatigue problems
can be investigated. The eye-wink shows all degrees of control
from the intra-organic and reflex to the purely voluntary, end
investigations of the relationships existing between the various
"levels", their mutual relationships and the factors influencing

each in a single mechanism can easily be made.



3TATELIIRUT OF PROBLEM

The eye-v.ink has "been used a great deal in the study of
such processes as the reflex, the refractory phase, negative
adaptation, and as "before mentioned, investigation of such
problems as the effect of emotions, mental activity, and
"attention" on the autonomic processes. Since the eye-wink
has come to hold such a prominent place as a means for the
investigation of these processes, and since the eye-wink
mechanism is by no means constant in its behavior, it has
been found desirable to make a systematic exploration of the
eye-wink under three different levels, (Intra-Organic, Reflex,
and Yoltmt&ry). In this study the purpose is to discover the
types of controls (sensory and associative) and factors in-
fluencing the operation of the eye-wink responses on each

level.



WIM AS IKTRA-ORGANIC RESPONSE

"The main control of the eye-blinks seems to be intra-
organic". (ponder and Kennedy, 19£7). In this and in other
respects these activities resemble breathing.

"While reflex mechanisms doubtless play a minor role |,
less indeed than was formerly supposed, it is obvious that,
under different sorts of stimuli, they may modify consider-
ably the regularity and rate of blinking. Blinking rate and
regularity are also, as ponder and Kennedy have shown, func-
tions of emotional conditions". (Petersen and Allison, 1931
April Jr. of hep. psy. p. 144). In this same article on the
controls of the eye-wink mechanism Petersen and Allison re-
ported the following; "It Is seen that the mean interblink
period while the subjects are reading is 13.94 see. and that
when they are cancelling letters it is 26.38 sec. During
distant fixation this mean is 21.06 sec., while with near
fixation it is only 13.18 sec. These data show very clearly
that the blinking rate is influenced by different kinds of
mental activity in the subjects and probably also by differ-
ent degrees of strain in accomodation, by eye movements, etc.;
and they agree in the main with the results f ;und by ponder
and Kennedy, who have also shown that the inter-blink period
is markedly increased under certain conditions of emotional
stress. It is possible that modifications in the blinking
rate are far more significant of emotional states than are
records of galvanic changes. This problem needs investig-

ation, and may prove to be a valuable one in certain applies-



tions * She ease of getting one's record unknown to him is an
important consideration”.

She study by Petersen and Allison also brings out the
effects of age and sex on the inter-blink period. It is pointed
out that the inter-blink period decreases with age and this is
in agreement with the findings of ponder and Kennedy, that the
infant makes no true blink responses and that when these re-
sponses first appear they occur very seldom,

Telford (ly31) found that reading retarted the normal

wink. This also is in agj oeraent with t he former findings.



RESULTS

APPARATUS Ai® PROCEDURE.

The apparatus in this experiment consisted of a pair of
glasses, with the lenses removed, equipped with a wire con4dact
switch which was attached to the eye with a small piece of
adhesive tape. The wire contact ws so well balanced that the
subject soon became accustomed to it and was not aware of it
during the course of the experiment. The switch was connected
in series with a recording armature so that a good record was
made of the wink on the blacked surface of a kymograph. Another
recording armature was connected in series with a pendulum
and this recorded the tine interval in seconds. The subjects
were students of Psychology at the University of worth Dakota.

First the stibjeots were seated comfortably and given a
book to read. They were given a few jainutes to become accus-
tomed to the. apparatus before the record was made. Second,
the subjects were given two place numbers to multiply mentally
by two place numbers. Third, the subjects were engaged in
ordinary conversation. The duration of each part of the ex-

periment was about two hundred seconds.



DATA AHD 1ST "HPRETATION.

Table | show the results from four subj cts subjected to
the foregoing experimental conditions. The responses are fintr&-
organichMbtaine& while subjects were given mental problems,

reading and engaged in ordinary conversation,

TABLE |

subT A B C

(&)

M 0o— N M tr~ N M cr N D— N
ftead 32.1, S.45,“T3“mixw: 3.7 27, 4.13 1.67,172"5*A 2.5 rar

lArd8.Cj 466, 18 316 1.2,105 1.26 104 265 1.1 9 172
3onv. 7.5. 152, 64. 796, 3.1, 62 210 15 ,255 1.6,1.6 157

Graph of the means on the following page.

BELISILIEY DIF1F53RHCBS.

Subj A B C D
- Diff. 0; ft. D;ff _. u;if
jog& pat. fo;Huf'fW_ Diff. &o;ft (Tq. g Diff. trr.H DIff. fro>ft f_tf.
rrm: 26, &,6 ,10.7 >.7 .148 2.8 .14 ,204 ,4.4,7723"18.4
RwCo, 24*5 2.4 104 59 14 .41 2.1, .15,12.8 ,3.9, 46 14.8

WNiC 104 1.1 9.7 48 1.3. 38, ;. 12,71, .5 *5 33,

Mis the mean inter-blink period in seconds.
U is the number of wink responses taken.

The pooled results show the largest inter-blink period for
the reading and the shortest for the mental arithmetic. The
inter-blink period for the conversation was longer than for
the mental arithmetic and shorter than for the reading. Only
one individual (A) showed a larger inter-blink period for the

mental arithmetic than the conversation and this individual



TABLE 1

"Intra-organicn responses while
subjects are given mental prob-
lems, reading, and engaged in
ordinary conversation.



showed less sign of emotional stress when performing the mental
operations. It was also observed that this iddividual could per-

form the multiplications more easily than any of the other
subjects. There is a possibility that the difference, between

the inter-blink periods of mental arithmetic and conversation,
may be a measure of that persons ability to carry out mental

processes. There is at least an opportunity for further study
that may prove valuable in the investigation of the higher

mental processes.

Table Il gives the results for a group of thirty six sub-

jects under the same experimental conditions as those of table
Il with the exception of the recording devise. In this group

the students counted each others blinks. This method is not as
accurate as the former but the difference is not sufficient

to effect the final results. Petersen states that this method
is quite reliable and Telford (1931) found that the inter-
blink period waa effected very slightly by the consciousness
of being observed.

TABLE 11,
Subjactb  Group of 36 Subjects Grotip of 1%
a— H Compared Diff. 0, +-f
Fpiff-
M. Arith. 5443 399 36 Re. M. Ar. 4007 5.85 6.96 |,
Read. 1436 2.71 36 Re. Conv. 3011 379 794
< 996 3.25, 3.06 ,

A _ . I
oair£_i~t?1Ae rr}ean Iftimber of winks* per 5 Min. inl
U is the number of subjects used In the experiment.

The results of this experiment corroborate the findings in

three of the four cases in table T. This indicates that if



more subjects were subjected to the experimental conditions
followed in table 1 , most of them would give data to sub-
stantiate the data from B, C, and D. The results in table 1l
are given in terms of blinks per 5 min. instead of inter-blink
periods as in table | . In order to compare tableB | and Il
it is necessary to compare the short inter-blink period of
table | with the large number of blinks in table Il

The graph of the means for table Il are on the next page.
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ffIHK AS REPLKX

APPARATUS Aid) PROCEDURE.

In the study of the reflex the apparatus consisted of a
heed rest with a heavy plate glass, eight inehes square,
fastened to the front; one rubber tipped wooden hammer that
hinged from above the headrest, and the recording device. The
plate glass was approximately three cm. in front of the sub-
jects ©yes. The small wooden hammer, 25 cm. long and fastened
2 1/2 cm. from the end was regulated by hand. When released,
it descended through an are of 90 degrees and struck the glass
on the level with the subjects eyes. This caused the subject
to wink. The recording deviae was as follows; a small copper
wfcre (size 22) about 12 cm. long, was fastened to the subjects
left eye by means of a small piece of adhesive tape. The wire
was then thrust through a loop of wire about 6 cm. from the
subjects eye. This made a perfectly balanced lever that was
almost free from friction. The end of the wire opposite the
eye was placed in a slotted celluloid strip attached to a
second lever. This second lever was connected in series with
the secondary winding of an induction coil, the coil being
in circuit with a kymograph. Thus the eye-wink was recorded
on the blacked surface of the kymograph paper by the jump
spark from the induction coll. The levers were so well bal-
anced that the subject was not conscious of the transmitted
movement of the eye-wink to the levers. The hammer was placed
In a circuit with a recording armature, and this produced a

reoord of the stimuli directly below the record of the eye-
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wink. This arrangement of the two records made it possible to
distinguish the normal winks from the reflex winks. The sub-
ject fixed his eyes on an objeot placed in the field of vision,
so as to maintain a constant postion of the eyes, and this

made it possible to secure a fairly straight base-line in the
record.

SAMPLE OP RECORD



14

Table 111 gives the results from reflex winking. The sub-
jects were instructed to remain perfectly passive, trying
neither to Inhibit nor facilitate the response.

The stimuli were given at five different time intervals,
being /b, 1, E, 4, and 6 sec. respectively. The subject was
comfortably seated before the apparatus, his head placed in
the head-rest, the recording device fastened to his eyelid,
and instructed to keep his eyes fixed on an object placed
directly in the frontline of vision.

TABLE 111

SuTlecTs,
i i - « R 2 * 'S
Interval Cer T ft M a-H IM ' (T '"ft M ' tr 'ft
in sec./
i

1/2 525 1.88 141 1.36 ,3.97 !I87 ,255" 3.43 1.63 ,4.48 113
1 599 193 176 6.16, 2.41 ,137, 2.76, 6.40 ,222,1.47 ,1.94 116
2 5.21 436 172 ,056 ,1.29 232,577 259 ,127.1.95 199 /116
4 7.52 ®*99 114 6.83 1.66 /129 492 213, 98 4.03 ,2.64 102
6 17.63 >1.56 ,101 ,3*84 1.81 ,&51_1.30 1.47 84,3..86 5.42 , 99

1
A/ is no. responses AT, ig mean amp/'itua/e mm.

RBLIABILITY-BIFFEHBKOTSS

.- —tired A B C 3
B Diff. o7+ Q& piff. o7/e O™ oifr. rr.rt OIFF Diff. o7, O
V *a 0,74 212 ,3.49 2.19 ,356 06.1 ,0.21 ,487,0.43 0.16, .46. 0.36
1+2 0.78 ,.362, 2.18,5.60 .222 25.2 3.01 ,,490*6.12 047 .26.1,88
2+4 2.30 .380,6.06,6.27, .169 37.1 ,0.86 ,313 .2.76 ,2.08 .32,6,46

4+6 0.12 .242,0.48 5.09 ,202 ,24.4 ,3.62 ,269,13.4 ,017 .59,0.29
1 1
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DISCUS3IOS.

The results taken individually are too variable to be of
any significance but the pooled results suggest that the mean
amplitudes of the winks at the different intervals are due
largely to practice effects. For this reason individuals B and
D, who showed the most pronounced differences, were selected
to act as subjects for the second time. The results were so
variable that the graph of the meanB resulted in an unintel-

ligible mass end have purposely been left out.

Table 1V includes those two individuals from table 111
who showed the greatest variability. In this study the time
intervals, instead of being given in the order 1, 4, |/2, 6,
and 2 sec., were given in the order 1, 4, I/2, 6, 2, 6, 2,
I/2, 4, and 1 sec. In this way the 1 sec,(taking the 1 sec.
merely as an example) occurs first for one half of the re-
sponses and last in order for the second half of the re-

sponses. In this manner the effect of practice should be

eliminated.
TABLB IV
Subjects. D B
Intervals
in sec. M M <r i

1/2 290 197,150 3.26,2.96 194
1 3.16 2.81 248 395 3.14 168
2 4,10 2.03 202 6.49 2.10 174
4 5.25 2.09 139 10.08 2.85 116
6 468 1.68,107 10.39 2.01 ,104
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reliability-differences

Subjects 1} B

Compared D iff g&if Diff oviff.
1/2<fl 0.26, .239 1.07 0.69 .322 2.13
1*2 096 .239 3.94 265 .296 8.63
2*4 1.16 .236 487 3.69 .224 16.0

4*6 0.57 238 2,40 .691 257 2.69

Graph of means on next page.

The inconsistencies have been eliminated by the changing
of the interval orders. The results show a consistent decrease
in the refractory period up to the 6 sec. interval. This in-
dicates that the state of decreased excitability has passed,
or in other words that the refractory period is no longer
present. These results are now consistent with the findings

of Telford and Andersen (1931).

Table Y gives the results from new subjects under the
same experimental conditions as those in table 1Y. The same
order of time intervals are used, the purpose being to find
out whether or not the results of table 1Y were valid or
whether the results obtained were influenced by the previous

practice of individuals B and D during the experiment previous



Sub A

TnF

sec. M <r
7 28 51
/ S3 6.4
Z 52 4.0
4- 8.4 5.4

6 96 25

M
155 3.5
172 6.1
165 6.4
163 7.6
103 8.4

SABLE ¥

B C D
cr S U er S It cr-
48 156 1,0 2.2 163 1.4 1.9
48 211 16 3.1 210 1.7 2.0
3.3 136 3.1 3.1 156 2.2 1.8
26 101 53 2.8 121 49 1.9
80 92 7.2 12 100 4,7 1.7

"CiiarF" of means ommeS'Nbage.
Mis man amplitude in mm
H is number of responses.

Sub.
1
gfl 2.4 .62
1*2 1 .58
2*3 3.1 .68

h
—— Ot
Gom Piff. fpj¢| FVifF Pitt; JWiff, QOH Dsff, /Tojtt CTbH piff

38 16
1 1.2
55 11

X413 8016 .9

BELIABILITF-DIFF"RIZTB

B 0 D

0;ff. Piff.

50 33 6 27 21 2 -21
43 29 1.6 3346 5 22
38 3.0 2.2 ,36 6B 2.7 .24
3329 1.9 2869 2 .25

H M <r-
172 2.8 2.1
173 4.3 1.6
134 2.8 1.7
105 45 1.8
98 51 1.9

pP,ff.
Fait*

11 1.6 21
22 1.6 .19
1.1 1.6 Sl
7 6 24

18

172
155
155
117
102

Otr.

7.5
7.9
7.9
2.6

2hese results are consistent with those of table XV with

the exception of the 6 seo. interval.
level with the 4 seo.

ing that the refractory phase was still present. However the

interval the amplitude went up,

Instead of rerraining on a

indicat-

results from table IV and V prove definately that the restilts

in table Il were due to practice effects and since the results



ATp.

in ran.

11

10

v

g/ /
LL
A;(
N)
i
"vitV
|/
9/
D
fITi
1 2

Time intervals

4
In see.

rive subjects baving

experimental
conditions as tnose
in table n7. Order”
? intervals
cue same BIsO e

19



20

of IV and V were consistent, the carry over of practice after

a certain amount has been had, can be considered negligible.

WIKK VQLUNTABY BBIJHYORCKP RB3P0OB8B

On the highest "level”, the eye-wink operates as a positive
voluntary response. In this study the subjects were instructed
to wink every time the stimulus was given. Che apparatus used
was the same as that used for the reflex so the eye-wink is
in reality a voluntarily reinforced response because the sub-
ject responds voluntarily to an external stimulus.

Telford and Andersen (1931) reported; "a shortening of the
refractory period in the voluntarily inhibited and reinforced
responses, as well as a second increase in the average amplitude

of response following the decline after the supernormal period".

The same order of time Intervals is used in table VI as
In tables IV and V. The subjects are given the same instruc-
tions as in the former study with the exception: instead of
remaining passive the subject is requested to wink every time

the stimulus is given.



£1

73601

SABSS | |
Subjects A B C
inf...
Sec. M 0~ H H (T V H o~ B

1/2 10,33 1,23 140 18.61 1.15 136 13.06 1.16 128
1 9.02 211 108 17.54 1.61 115 10.36 1.95 146
2 8.64 146 100 18.69 1.23 127 11.70 1.96 180
4 8.93 1.68 103 18.34 1.17 108 9.00 2.85 140
6 847 1.10 99 1973 194 94 1161 168 98

U is no. stimuli (responses) & is mean amp. in ran.

KEILIABILITY*BIFFERgHCIS

Subjects A B C
Diff. oif t. Qiff.
Compared Diff. gg/uL Diff. .O/if. -(To/+f. Diff.
1/2-rl 23 1.30 6.76 .34 .98 2.88 2191 .191 14.18
1*2 28 .39 1.38 .18 1.15 642 135 ,217 6.20
2*3 22 29 133 .16 .37 236 2.71 270 10.00
3f4 20 .46 231 .17 1.40 820 2.61 .294 8.660

The pooled results of table VI show the greatest mean
amplitude at the 1/£ seo. interval and the next largest at
the 6 seo. interval, This suggests that the response is
least effected by refractory phase at these time intervals.
It is possible that the subject accustoms himself to the rhy-

thm and that such and Older of the time intervals is undesir®
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able. However, when we consider that the 1 see. interval was
first and the 4 sec. next eto. we can see the effect of prac-
tice. Therefore it seemed desirable to take a new series of
readings with new subjects and the order of the time intervals
ch??nged, to determine the effect of eliminating practice
effects on the voluntary-reinforced winks. The effect of rhy-

thm is not eliminated by the changed order of intervals.

Table VIl gives the results of the voluntary-reinforced
responses under the same experimental conditions as table VI
with the exception of the time intervals. Each round of the
recording sheet was divided up into five sections and each
section was used for recording a different time interval.
Thus the time interval became 1/5(1, 4, 1/2, 6, 2], 1/5(6,
2, 1/2, 4, 1), I/6(l/2, 2, 1, 4, 6), I/5(4, 1, 6, 2, 1/2),
and 1/5(2, 6, I/2, 1, 4).

TABLE V11
3ub. A s 2
Int.
Be®. M r s M T M <T H M r P M <r

1/2 480 2.2 143 572 2.6 143 9.18 2.76 211 6.26 1.12 159 8.01 .9
509 19 148 530 1.7 132 6.95 1.79 209 6.80 1.13 179 753 9
562 2.0 112 514 21 97 747 258 189 593 1.13 130 7.78 8
529 2.1 143 594 1.7 115 7.81 2.15 159 6.01 1.10 153 7.8L .8
6.58 2.1 100 6.76 1.9 94 851 2.65 120 6.63 1.13 123 7.99 9

o AN P

E is mean amp. in tm. S is no. stimuli.
Graph of means on next page.

164
189
1S3
144
125
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Sub.

Com gifs.
vV x .29
H2 .53
2*4 .33
4*6 1.29

NN NN

Qiff-
Gift-

1.2 41
2.2 17
1.3 .80
49 .82

RBLIABILITY-SIFPERE]JCBS

Pift.

Qiff,

3 154 . ..

3 .65
3 3.03
3 3.27

o1
34
A1

O'ff.

14 154
22 2.3
28 1.20
32 219

Diff. Hoifh /T~oft Diff.

5

1
Nl
6

3

Diff.
12 3.82 .48
12 1.03 .25
13 .64 .03
14 460 .18

25

Oif-f.

10 4.68
10 2.47
10
11 1.67

32

A graph of the data now gives nearly a straight line bat

with a slightly higher mean for the 172 and the 6 Bee. intervals.

The height of the 1I/2 sec.

iIs still suggestive of the rhythmical

procedure in giving the stimuli. The re son mention is made of

the 1/2 sec.

and not the others is that in all the studies of

the reflex the 1I/2 sec. has been the smallest response. Also

in the study by Telford and Andersen the I/2 sec. was the small-

est in the reflex and also in the voluntary-reinforced responses.

It seems that the only way to remove this undesirable effect,

when using the voluntary-reinforced response to study refractory

phase etc.,

Andersen (1931).

IS to use paired stimuli as used by Telford and



EFFECT OP BRBATHIHG OH TS EYE-WIKK

She apparatus used in this study was the same as that used
in the reflex and voluntary response study. However, instead of
giving the stimuli at specified intervals, the stimuli were
given; first, when the subject had completely exhaled; second,
when the subjeot had completely inhaled; third, when the sub-
ject I/2 exhaled; fourth, when the subject had 1/2 inhaled. A
pneumograph was used in order to enable the operator to give

the stimulus at the proper ti e,

Table VITI gives the results obtained for the effect of

breathing.

TABLE V111

Sub. A B C D E

M H M M M | M N M N
Exh.11.0 1.9 110 80 9 114 6.7 2.0 159 7.7 2.1 186 4,35 1.9 117
>\§\m10.6 1.4 113 8.2 9 130 8.0 2.3 136 7.6 2.2 101 4.72 2.2 093
%in.10.4 2.0 111 76 1.1 133 7.0 1.9 100 7.5 2.3 130 466 2.2 125
Kih 101 1.9 118 82 1.6 133 7.0 1.9 150 7,5 2.6 127 501 2.1 117

Graph of means on next page,
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RELIABILITY-.DIFM-IREHCES

Subjects A B C ) E
MffmTf"W f. wTTw r
Compared iTpo-.t,

Inh-rExh  2.84 1.445 2.060 920 2.60
3X+1/2In 1.00 1.925 5450 .825 1.34
I721n-hin .89 3.970 4,320 .328 .20
2x-fi/2Ex 1.29 3.670 .326 .032 1.29

The pooled results from table VIII show no effect of
breathing on the eye-wink and from the data available it
seems that the effect of breathing can be considered neg-
ligible for all practical purposes when dealing with eye-

wink reactions.



EFFECT OF FIXATION OF VISION AHD CONTRACTING MUSCLES

It is an accepted fact that there are portions of the
eye that are better adapted to see ioving objects than others.
It is also known that fixation on distant objects results in
a longer inter-blink period than fixation on an object near
the eyes. Petersen and Allison (1931). The apparatus used in
this study is the same as that used in the former studies on
the reflex and voluntary-reinforced responses* The subject
was instructed to remain passive, trying neither to inhibit
nor facilitate the response. The stimuli were given at 1 sec.
intervals. First the object of fixation was placed in front
and three feet from the individual. Then the object was moved
46 degrees to the right and three feet distant. After con-
siderable responses under these conditions the object was
placed 4 inches from the subjects eyes. Last of all the
responses were recorded when the subject was clinching his
fist. During all of these changes the subject’s head remained
in the same position; the shift being made by the eyes.

The study cannot be considered conclusive because only

one subject was used. The study is merely suggestive.

Table 11X consists of one individual under the above

experimental conditions.



MLE 1Z

Subject A A
M zT H CoraparedtrETTfl
Front Pist 8.8 1.2 185 JnP'fSide 9.6
Side Pist 6.6 2.1 94 Sid/tClo. 7.8
Close Front8.4 .9 109 Clo~Clin 1.4
01. Fist 8.1 1.9 96 vx, p*#cio 3.5

It was found that there was a great difference in the
mean amplitudes for the front distant and the side distant
fixation, There is also a great difference "between the front
close and the side distant. This indicates that there are
portions of the eye that are more responsive to stimulation
than others. Mention has already been made that Petersen and
Allison (1931} found a difference in the inter-blink period
when a subject is focusing distant and when focusing close.
In this study it is seen that the amplitude of the wink is
also affected. Fixation to the front, close to the eye, is
not such different from front close while cline ing the fist.
The result is not statistically reliable so it cannot be
definately said whether or not the difference is due to the
clinching of the fist. As has been suggested before, there
is an opportunity for further study on the effect of the
emotions,etc.,, on the eye-wink and this last effect could

well be studied in connection with the emotions.
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SUMMARY

Studying the eye-wink of humane on the three "levels"
(Intra-organic, Reflex, and Voluntary) it has been found,

1. Mental-arithmetic facilitates blinking while read-
ing retards blinking.

2. She order of the time intervals is a factor that
determines the results from the reflex wink. When practice
effects are equated the results from the reflex substantiate
the findings, on refractory phase, by Telford and Andersen
(1931)

3. The voluntary-reinforced response is affected not
only by the order of the time intervals but also by the
rhythm of the stimulation. Rhythm operates to eliminate
refractory phase in voluntary-reinforced responses.

4. There is no measurable effect, of breathing, on the
eye-wink.

5. Fixation of the eyes to an object, placed in a dif-
ferent relative position to the eyes, gives a different

magnitude of response.



BIBLIOGRAPHY

Allen, F. (1927) She Neural Oscillatory Effect, Quart.
Jr. Exper. Physiol.,, Vol. XIX. No. 4.

Blount, W. P. (1927) Studies of the Movements of the
eye-lids of Animals: Blinking. Quart. Jr. Exper. Physiol.,,
17-18 p 111-125.

Bodge, R. (1926) She Problem of Inhibition. Psychol.
Rev., 33, 1-33.

Bodge, R. (1927) Elementary Conditions of Human Vari-
ability. Columbia University Press.

5 Bodge, R. (1931) Human Variability. Yale University
ress.

Hilgard, E. IU (1931) Conditioned Eyelid Reactions.
Psychol. Monographs, XLI No. 1.

Petersen, J. and Allison, L. I. (1931) Controls of
the lye-wink Mechanism. Jr. Exp. Psy. April, p.144.

Ponder, E., and Kennedy, W. P. (1927) On the Act of
Blinking. Quart. Jr. Exper. Physiol., 17-18, 89-110.

Woodrow, H. (1929) Psychology, Revised Edition,
Henry Holt.

Telford, C. W. and Andersen, B. 0. (1931) The Normal
Wink Reflex: Its Facilitation and Inhibition. Unpublished

article.



	"A Systematic Exploration of the Normal Wink Responses of Humans on Three Different Levels" (Intra-Organic, Reflex, and Voluntary Reinforced). The Types of Controls (Sensory and Associative) and Facotrs Influencing the Operation of the Response on Each Level.
	Recommended Citation

	tmp.1711130763.pdf.n4BiI

