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This stddy was undertaken to measure emo*tional,
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psychogalvarascope. The data introduced evidence to the effect that
tvo oop051ng"cﬁnlng behaviors arq ev1d°n+1y sociated with long

.+ term reading dys‘unc+1on. The first is a hypo¥ensive reaction

indicating a drop below *he normal activation or arot@isal necessary
for optimal processing of information, registration and storage to

- occur. The other reaction is one of hypertensiveness where all

arousal mediating sympathetic nervous system factors are activated
into an alarm reaction, making it equally @ifficilt to attend to
extérpal stimuli and information processing as during reading. The
control gtoup exhibited @ moderate range of emotions. (MKM)
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o — PROBLEM;
. ' ) ) \

Ty

' The no%ionﬁthat conditioned emotional sStates are able to

. . 4nteract wi readlng performance facjlitating or« hampering

" that abilitly.has been explore5~g§\sezeral theorists for quite

‘."~.
IS A

, -~ some time !I) \Thls study was undertaken to measure

"emqtlonal expresslon as medlated by the autonomic nervous

3

system\anrlng readlng and during other tasks related to‘ﬁchool
work, serving as a control. @ .

/

Germane, then‘to this ;esearch is the notion that there
~ exists in each individual a range of values of nervoys
system activity associated with any information processing such
. as reading and if this range of values is subjected to

(y? negatiQE reinforcemené in.being associated with a series of"

. pugztlve situations, theﬁ:the probability of these neuro- ) .

V ,A.d»

logical ‘and behav1oral 1nternal events will decline as much as

is possible withln”the blqloglcal limits .of the system or

[

wi:hin the social limits that tqe individual has to deal with.
T

t is to say, not only will tﬂat person_ﬁho has been subjected
i : ) .
to negative reinforcement fn relation to reading not read if

at all possible, but whe; that individual @bes engage in

.

readlng, the attentlon-arousal level that normally would occur

¢
w1ll have a walue higher or lower‘than if it bad not been

- .
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* .
exposed to the same life gituation of negative reinforce-.

2

ment in coOnjunctioll with reading.

I other wUr&s7—a—form—of—bie&egéea%—@eedéaek_isf' ‘”

groﬁps. The disabled group having éxpefienced threat to ~
survival and negative feedback in coﬁjuniFiog witp a certain

‘level or range‘of expressed ANS activity internally inte- .
. grates and interprets that level of arousal or that state

' as part of the negative experience. The able reader grdup - . )

is hypothesized as having developed through winning during . ‘K>

reading, a positive attitude toward this task and has assoc-

iated pleasure with the level of arousal centered around the
information processing task of reading. L0 !
5 Bioldaical feedback procedures have for somegtime now .
proven effective in alterinq certain biclogical rhytﬁms
khought previouslé to be immune to‘environmenta} manipulation
- (2),(3),(4). Given these previous findings, it was hypothe-
sized that a form of biological feedback mechanism could be

operating in the classroom in conjunction with readiné per-

T T T VY TR TR P U T Y. Sy TP S T

Y

formance, thus altering neurological events associated with
positive or negative affect.

" Hypotheses

! * w
"

1. 'I1f general nonspecifically conditioned innate or

f

hereditary arousal-attentional (AA) indices are interacting

i
~!

N

with difficulties(jn information processing, then differences
. /

-

., -
’
“
* kl\.
el
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—~podrd, including rest periods. % : : -

e ———— = : R
2. If general arousal-attentional (AR) Imdiges show —

group separation only during tasks, then this would be

considered “evidence for situational specific conditioning of .

L4

AA with general learning tasks.
' ) 3. If AA differences are sigﬁZficant;y greater'bétween

-reading when compared with other tasks such as mental multi-
. plication and reproducing a simple figure, this would be
'considered'evidence for specific conditioning £o reading - -
perhaps generalizing outwarq to other tasks associated with .
classroom learning. §

4, If specific conditioning has affected adrenérgié ‘
: v

systenms over ch&;inergic systems, then blood flow {BFY ip the skin
and heédrt ;ate Qifferendes>between groups or between.tasks .
should be more salient witﬁ BF showing the most effect due
to its "pure"” adrenergic mediation. ’

- (5. If the effect Shas been principally mediat _through

P ]

cholinergic systems, then galvanic skin gdnduct ce response

specific. ' . .
6. I1f general ANS responses simply as "affect" have
been brought under control of environmental contingencies

dﬁring reading, then all three of our measu?es éhogld’covary

.~ ’ N

5
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) ;msltg@e1y~w1th~each otherrand.the separatxon snoﬁiﬁlbe b;mp;y

—— ——— e e v .-
e g e

between - groups-dur;ng,readlng.__That is, all responses SDOULQ )

3 et ket ;.

* rate increasing mildly. An\autonomic nervous system defense

- response) and increased heart rate fluctuagion, with heart .

go up or down or remain'static together. -

4

Physiologlcal parameters associated w1th orlentlng,i

attentlon, or 'information intake, have been shown (5), (6) to

-

be: lowered sensory thresholds, pupil dilation, mild

cutaneous constriction (in the skin of -the hands), mild

- - R .
increases in conductgnce of the skin (increased galvanic skin

o8

reaction has oeen defined (7). (Eg_as a hypertensive or hypo-

. )
tensive reeaction in relation to this mild activation assoc-

iated with 1nformatlon processing. The ﬁygertensive reaction .
is thus a massive pressor actlvatlon of the sympathetlc’..
.
nervous system whlle the. hypotenslve reaction is observed as-*,
an inhibition of sympathet1C‘tope f/sultlng in extreme cases

in fainting (9).
)

METHOD ‘ S

’

Dependent Variables . - 3 ¢ . N !

Galvanic skin conductance responses, GS?? or GSR, 1i. e.,i

}
1ther a monophaslc fall in re51stance or rise in conductance’ .
~{
t

¢ .

N e

A } ' .

N TOP TP T “ 2
T T T Y
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1

. .—of the palm. Although innervated by sympathetic Iibers, the

transmitting agent has been shown to be acetylcholine (l10).

Our second measure is heart rate inter beat intervals

(IB1's, the reciprocals of heart rates). Heart. rate has been

o o
‘shd@n to increase under sympathetic drive and decrease under

) ;
/ .parasympathetic innervation (11).

~ Our ‘third measure. is_blood flow as finger pulse pressure.

'Thls neasure of cutaneous-constrictlon-dllatlon of blood

vessels in the skln 1s recorded using- a photoplethysmograph

This e sal 1nd1cator has been shown to be sympathetlcally
innerve -and adrenergic (12). -
Independe -riables : ,Z -

Two samples of the Minnesota Perceptual Form Board Test
were reproduced by- each subject as Task 1 and 2.
The second stlmulus was a multlplldatlon task (3) where
A eaéh subject’was required. to mu}tlply two-place numbers in
their head ranging frem easy, i'e., ten times ten tg diﬁficult,

« '

i.e., 24 times 13,. and verbally ‘answer.

PR

b

The 4th, 5th,. and 6th tasks 1nvolved each subject 1n

readlng three excerpts from the Gray Oral Readlng Test at,

» " t:\- 'w

their reaq1ng level. mhls wag. grade four to nine for the

- . ' .

,dysfunctlonal readlng group and grade eleven to thlrteen for

the norm,gr?up

Q

.
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Sgbjects i / : Lo . - - . } Y ,

=

<

Twenty%four subjects were tested. Sixteen abnormal
readers drawn from the remedlal readlng center at De Anza
Junior/College, Cupertino, Callfornla, reading from the-
first to the twenty-fiTth percentile on the Davis Reading

Tést Form 1-A were tested. Eight.normal readers drawn

/////from the general population reading above the forty;six '

B LN > . 2
percentile were used as a control -group. The abriormal -
reading group was split into two sub-groups "termed hypo-

tensive or hypertensive according to their behavior, i.e.,

quiet, placid, passive, etc., defined ¥Yhem as hypotensive

~along with a dilational response for cutaneous copstriction -

. - .
BF prior to and during reading; the hypertensive group

exhlblted extreme nervousness, hyperklnetlc behaV1or; etc.,

and exhibited cutaneous constriction prior to and duq;ng
~

reading in sharp contrast to the hypo,group. Normals were not

segregated and were drawn at random.

Proceduge

~ Subjects were run in an open laboratory setting at a

large table facing away'from the apparatus. All electrodes

" “and the photo pick-up for finger pulse pressure BF were

attached to the non-writing hand of each subject; :Subjeets

were run randomly alternating between abnormal and normal,
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-——— —— — ' ~—sStimuli were introduced in the-follow1ng order: — - T

' ——— —perceptual-otor-drawin | two, then rest. then ~

't

mental multiplication, rgft, read one (ees%est reedingL{ time

out, read two, time out, read three (tHe most difficult :

reading). A rest per{od followed the run. Physiological -

. d4ta was collected continuously. Y
: . Y

Apparetus . . )
A Grass Model 8 four-channel polygraph interfaced with o

a Narco-Bio-Systems, Inc., Solid-State Channel, Amplifier -

Type 7050 with photoelecrric pulse pickup was utilized in A

collectlng heart rate and blood flow in each s. " A Stoelting's

psychogalvanoscope Cat. No. 24306 w1th dlgltal readout‘dlal

was qsed in collecting galvanic skin responses. . §
~ . L .' B . - \ »‘

’

RESULTS o

‘pable. I presents the result of the Kruskaﬂwallis one-way
: ’
ranalyS1s of variance by ranksvon these data. This test allows
uszfo‘dec1de if these response samples categorlzed as hypo-

A ' tens1Ve, hypertensxve, or normal under differen treatments,”

:\~} s

heart rate, and galvanlc Skln response. 3 e

[ ‘ ' R v '
v . . o = e S . .

. - ‘
’ o ’
L

' Insert Table I About Here

FRIC Lo s g AT
P e provied oy nic . T ' . * / . . )

N . T S T TV T T I TN
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W%dﬁﬂwxhisa test for-all
tasks 1nclud1ng the pre-task rest level. The test statistic

H taklng the ch1 square_dlstrlbutlon must be’ at or above 5.99

for significance at the .05 level or 9.21 for significance

at the .01 level. ?his'ié for two degrees of freedom which -
‘ -

+
we have in forming three groups.

The Fol'J:owing table lists values of H for FPP, HR;/énd

/ ¥

- GSR undey, the experunental cQ&oumstances~we have 1mposed. L.

'As can be seen, there is no eVLdence for a difference
etween groups showing up durlng the pre-tasks rest perlod .

Orlglnal base res1stan%e dlfferences between groups were

'fb { \
computed to ascertain jif the base level of resistance matched
t / . |" '
S by our 1nternal brldge network to achieve zero phasic.

\ ) conductance was s1gn1f1cantly dlfferent between these groups.'

0 . . b3 / .

Response,differences between groups during perceptual

.

motor 2 (the simple drawing task.elicitiﬁg the -most ANS

activity) also proved nohsignificagt. . i

N » » .
\e During mental multiplication HR and FPP differences
\ , A N 7 9 )
proved to he nonsignificant between groups; however, GSR. does N

FPP and GSR both show up as significantly different /
|

. . show up as a hlghly slgnlflcant dlfference during this task.
betwee groups durlng this reading period. HR, however, is

)
h e
;
£ ‘\

S

-

» -
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: nonsignifiéant”durinq‘%his first readinge -, .
" B _—— o " - ,A: * .- i ’w
All three measures:introduce evidence for |a significant
) . . ,
difference between groups during the second. reading period. , *
H for all three measures shows up as significantly different . N
. below the..0l level. : , g R '
During the third and most difficult reading task all ’
three measures show a significant difference between groups;
however, heart rate drops somewhat in its significance level.
’ —-—
[ /*
{ ) ’
i - 1 ‘
1 ' o
I | » '
“" . - . . .
’ - \ ( '
- i o.* ! .
/ 0 - °
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B , TABLE RESULTS I3 g
- F — - !; — Te e P - T Tt T T T - T _ T - -
e e — ==  — < . 4
) - Resting prior to tasks: HR:: H =/‘2.00 NS : ! .
/ B
GSR:' H = 3.32 NS
. . L ol -
: b 2N FPP: H/= 4,76 NS -
- / nane
- percedtual Motor 2: HR: /4 = 2.57 N§/
. " .
; A GSR: H = 1,80 N -
\ FPP: H = 1,20 NS. /
AN e — ] :
IR . re . <
Mental M{xltiplication: HR: = 3.25 NS : - ,' ) )
) GSRi H = 12,28 Sig, below 01 *
. "FPP: H = ,90 NS .
K s )
. Read 1 HR: H= 2,26 NS
| £SR: H = 15,48 Sig. below ;01
7 /,f § 3 FPP: H\= 9,33 $ig. below .01
Read 2: ' v/ ‘ HR: H = 22 Sig, below .01
. ;\ , '-' ’ -~
, e .~/ .. GSR: H= 16,36 Sign, below .0]
}_ » Al ‘ .
. 1’/ FPP: H = 14,62 Sig, .below’ .01 ~ :
. . . . S
) - /
of 3 N ) / oo ’ . <
’ " Read 33, //*‘ ) HR: H'= 10 Siq, below’ 01 1
P / . .
. / GSR: H = 13, 52 Sig’: below 01 |
. . 1
. FPP: - H = 13752 Sig, below .oi |

12
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Figure I Insert Figure I aboQve here. - -
’ ' Data presented above is from the cutaneous constriction

measure of flnger pulse pressure for all groups acfoss the
SN i

;5?H tasks restlng, perceptual motor one, perceptual motor two,
i ~
) mental multiplication, and the three reading periods. The
most difficult being the thlrds As can be seen, the greatest

N { separatlon between groups is durlng readlng with the third

-

rjédlng task e11c1t£hq/th' greateJt hypoten51ve or hyper—
' t

nsive effect in the abnormal readlnq_groupgf-'
Figure II Insert Figure II above here. ' . .
- -
Data presented above is from the galvanig skin response

measure for all éroups across the tasks resting, perceptual

motor one,,perceptual motor two, mental multipl¥

»

the three readlng perlods. Phe most difficult being the

thlrd.. Thls response measure presents evidence for uni
response ot&hyper GSR for the abnoxrmal group when coﬂ.ared /
with thesnorm group from the math task on. T _hypotensiv%
group is actually showing more overall activation on‘this
.~ o;ql;pefolcally medlated galvanic skin response than the h&per

. group in sharp contrast to thelr behavior on the adrenergically

-

mediated cutaneous constriction FPP response category.

Figure IIIX Insert Figure III above here.

)

Data presented above is from the heart rate measure for

. -

all groups across'the“tasks resting, perceptual motor one,
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perceptual motor twe, mental multiplication, and the three *

reading periods. The mogt difficult being the third. The

most massive defende.or alarm reaction during reading is

d

e#hibited by the hyper group presenteé/:;—this figure during,
reading their heart rAte their accelerates to an upper limft
//,//’ . of 110 beats per min te BPM. The hypo group exhibits a?ret ’ /
bound” during the first relading showing a switch;over to C o
/

parasympathetic ehervation,or an inhibiti of sympathetic

.l . ‘s v .
drﬂVe or the depletlon of adrenergic neurotr¥ansmitters assoc-

1aéed w1th accelerating heart rate. The norm group exhibits/a /

-

mlid activation of, heart rate plzc1ng it between both hypo and

hyper;groups across tasks, but Ps rticularly durlng readlng

Y

R
..;

pérformanc Inter- beat intervals are presented herg, as the
?

Iount of dlstahce between heart beats~in mllllmeters, sO
; !

P that heart rate accelera?ﬁon is toward the bottom of this @

f f;gune. ; ~ .
| /f‘ The Jollow1ng three’figures (4,.5 6)' present 1ndiv1dual

) data on one subject representative of each of the groups

(hypo, hyper, norm), the ordinate axes of these figures

> are presented values for: finger pulse pressure, heagt rate
|
in millimeters with activation, a#ousal or sympathetic hyper-

activity going:*toward e top of the figure, Galvani

: . ‘ .. . ‘

14
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N

b -

- . «
.

' responses are presented in arbitrary units of ohasic up-down
conouctanoe able to vary on our scale between -10 ‘and +35
units. This allows a portrayal of the going-togetherness
of these t%ree autonomic nervous systenm variablee for each
subject across the rest period and_taegg,_ .
rigure IV IEEer%-?iqure IV®above here.
This figure presents data on. .one nofmal subject "(GF) .
All values plétted are in the miqfrange’indicating*mild
arousal across tasks with considerab}e'fluctuation showing
interaction between activating ahq deactirating forces in
the svmpathetic pervous syetem.- buring reading periods.
there is a definite,predictable,mild activation‘on these
three variables, and in particulFr,'for fifiger pulse.pres=
sure‘aesociated with reading pegforﬁenoe in this sgbject. ] ,/,
riqure V Insert Figqure V above here.~ . )
Data is presented herg on one hypo subject (CT). This e
- figure,in sharp contrast to the previous one, shows a. dram-
<- atic absence of sympathetic drive’gctivating cutaneoue con-
striction, heart rate and to soﬁe extent galvanic skin.res-
ponse; This subgect, reading at’ the 9th percentile rank,
exhibits a very flat tesoonse pattern from tﬁe math task on,

jin particular,
t
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riqure. VI ‘Insert Figure VI abowe here,
Data on one hyper subject (BY) is presented, This figure.

sho;§ a definite predictable hyper autonomic nervous system
ciated with reading.f Of. particular note is the

activitv asso
192 ¢

hyper-activation oF adrenergically mediated cutaneous con-
striction and heart rate, rr‘h:l.;t response’drop- down during
s a predictable con~

the time-out periods beinq activated a
Gaivanic skin resoonse re-

ditioned effect durina reading.
mains, in general, from the first readik@ on at the upper

limit of its 3ca1e.
% DISCUSSION :

-~

Hypothesis 1

" No support is given to the hypothesis that inate, or’
L g’"‘

m’'differences are respon-

during‘reading. -Althou@?

groups in resting FPP /

hereditary, autonomicjhervous sys
&

sible fS% abnormal ANS response
Ween

some differences were found be
values ! these proved nonsiqniFicant.

Hyootthis 2"
+ional difference between qroups for tasks’ including read-

ihg but also other- than reading, i.e. 2 51gni£icant differ-

ome/evidence has been introduced for a general situa-

!
_enceg for GSR during ‘mental multiplication‘

S

L3
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However, FPP and hear% rate were nonsignificant between groups
except during the reading periods,

Hypothesis 3

1

Evidence is introduced for a specific conditioning of
these abnormal (in this context) ANS responses to reading
generalizina outward‘to other tasks.

Hypothesis 4 l . ) LT

Adrenergic sysg;és; i,e, FPP and HR,;show _the most spec-

ific bi-phasic conditioning eFfecgég'That is to say, hypo and

-

hyper groups place above and below the norm group on these

_two measures,

Hypothesis 5

The cholinetzigglly mediated GSR shows a diffuse hyper-

1

reactive pattern for both'dysfunctional reading groups,

~

~ However, the pattern of this hyperactivity is unidirection=

al, that is, both dysfunctional groups place above the norm
group. This means that for the hypo group there is exhibited
a split between . the adrenergically mediated cutaneons_con-
striction response category and the cholinergi 11y mediated
GSR, Heart rate tends to fellow GSR during iei ing; however,
for the group as a whole during Read 1, there is rebound

effect showing the possibility of heart rate following or drop-
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ping out with the absence of cutaneous constriction.

These data introduce' evidence to the effect that two
opposing, cooing behaviors are evidentally associated with
long term reading dysfunction. “The firet is a hypotensive
reaction indicating a drop below the norhal activation or

-

arousdl necessary for optimai processing of information,

-

registration and storage to occur, The other reaction’ is
one of hypertensivenesé~uhere all arousal mediating sympa=
thetic nervous system factors are activated into an alarm

- .

reaction, making it equally diFficult to attend to external

timuli and information orocessing as during\reading.

.. These data introduce evidence whereby noradrenaline

.

in|hyper or hypo’ amounts within the peripheral nervous sys-

ten is associatetd with iong term reading dyggggption.

. . ’
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