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OPERAINT RLIIFORCEMEITT OF A MIDIATED AUTICKOMIC RESPONSE
Backaroﬁnd:

kMowrer and some other psychologists havé argued that there are two
distinct methcde of conditioning or learaning (réughly, classical con-
ditioning and instrumental learning). Furthermore they have insisted
that instfumen?;l learning cannoi be reduced to classical coanditioning,
&nd that classical conditioning cénnot be explained by the laws of
instrumental learning. As evidence, Mowrer points to the fact that
autonomic responses and skeletzl responses are gqualitatively different
as they are given in nature. "Here.we are assuming that behavioral:
responées are categorically differeat Srom emotional responses: the
former are 'voluntary' and sWpject to influence ithrough reward and
punishment (and not conditionabdle, atricily speaking), whereas the
latter are involuntary and conditgoaable and not subject to contreol
through reward and punishkment, or &% ieast not in tne same way as are
the overt behavioral responses.” (iowrer, 19G0.)

There ere everyday instances cf appareat learning of an autonocaic
' iesponse through reward; Skinner cites the chi%d who cfied "real teers"
because teuzrs kad been Tollowed by uttention and candy in the past, and
recently some experimentsl evidence. : | ‘has shown thet
autonomic‘respanses cun be directiy noéifi;d b;_;zgéonse contingent
reinforcement. However, it is not possible to rule cut the effect of
skéletal mediating recponses in any of these cases. If the autonomic

response in question ic clicited by en uncbserved skecletal respoase, it
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is possible that ull of the evidence for apparent sutonouic learning
merely reflects the parasitic reinforcement of the underlying skeletal
response. o ' '

" sSome authors (Kendier, 1952) have ingisted that even the nossibilit!
§f skcletal mediators is sufficient to rejecct the hypotnesis of ecutonaxic
learning through direct reinforcement. | .

The medlation explanation asserts that the mediator is & skeletal
response which precedes and elicits the autcnomic response. £s & result
of rewarding the autonomic responsze, the skeletnl response is paragitically
° reinforced and learned. Thus it 43 implied that a typical negetively
accelerated learning cur#e weculd develop for the skeletsl response. It
is 8lso implied that the variabiiity in the autonomic response can be
fuliy explained by the changes in the fregquency of the underlyins skeletal
response. - ‘

- In the present experiment, 4t iz proposed to set up an explicit medi-
ating skeletal response which eliciis a drop ir galvanic skin resistance,
and then reinforce the elicited sutonczic recponse.

If the mediation explanaticn is correct, it should be possible to-
discover both the negatively asccelerated curve.of the skeletzl response
;nd to explain the variebility of the elicited sutonomic response. It
may elso be possible to compere these findings witk the results of the
earlier studies where an sutonomic response was apparently directly
reinforced. If the learning curves are very similar, it would suggest
that an unknown skeletal medimtor was responsible for the changes

chserved in the earlier work.
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It is possible thet results frem this study will give us some kind
of model of operant learning of autonomic responses as it occurs in

stressful situations.
Method:

The method will be a fairly direct extension of methodology used in

ecrlier studies )/College age female volunteers will be
used; this will’pérmii a réasoiable camparison with the old data. Ten
experimental and 10 control subjects will be run, they will be matched
for frequency of GSR ﬁoncpecific deflections on the first day of the
experiﬁent and yoked rér schedules of reinforcement for the rémninder of
the experinerni.

.In the eerlier studies it was observed that very large respirations
occurred intermittently in whet was othérwise 2 very regulsr respiraticn
rate. These large respirations were often followed by a G3R defleciion.
For exampie, on the lact day of t;c 16€3 experiment, the eighteen subjects
enitted O to 26 gross irregularities of respirutions during the twenty
minutevsession with an aversge of 7 per sub;egt. Tngse respirations
often clicited GSR defiections. . Tie rate of QSR elicitation varied from
12% for onc of the subjectes to 1003 for four of the subjects; thc median
was 5G%e In thai experiment a cpecisl effori was made to avoid reiuforcing
respiration-clicited i defliecticud. 1In the precent siudy, it is pro-
poced that these gross irregulariiies cf respirmtica be uiilizes as

8..2letel medictors; and that thei:r associated GSK deflections be systemati-

celly reinforced. Tnie response hes the scvantege cf beirg relatively




“heving the subjects sit quietly for twenty-five minutes bvefore each day’s
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gsubtle and not immediately discernible to the subject. ‘
It is 'suggested that the respox;ses be ronitored by the experimenter
at this point. It would probably be too complicated to set wp an
automatic reinforcer for what should be e relatively short, contained
study. _
Othervise, methodology will follow the earlier studies. All subjects

will be given 2 days of adsptation, five days of reihforcement (contingent

or yoked) and three deyrs of extinction. We will follow the policy of

seasion of twenty nimutes. All girls will be screened for medical
problems and run in between menstrual periods. The experiment should

be conducted in a gound-proof constant temperature room.
Eocuioment:

Sanbora GSR with Wenger electrodes, plethysmograph (Kenelco Corp.)

pnoumcnoreter.,

Data Analysis:

DY T R
. ..

Do you think we can get direct taping of t‘aé ocutput of all three
variablea? In GSR, all we need i3 2 frequency count--amplitude of the
def‘lect;cns does not seem to be inrort.nt. Tast should sirmplify the
i&rs‘ule:.:', to0. Kowever » xinute by =inute bocal resistence counts should

be obtained. The fact that basal resistance shifts over the tuenty

minute period may present special ¢ifficulties. On tne plethysmosraph




record, I'd like to take off heart rate (in twenty second intervals) and
amplitude (about once every twenty seconds). The respiration record may
be the most difficult to automate, if our experiénce in recording by
hand is eny indicator. I have ample sampleg of ell these, plus & fairly
specific cutline of how they were counted by hand.-

Cnce the data are in digital form, we will need individual and group
curves on all,thr?e variables. In the psst I have used soze rather
simple nonparemetric statistics for looxing at differences. 1t ;n quite.
clezr thaet the major variuble will bve an intra-individual change frau
adaptation (days 1 and é) to extinction {(days 9 and 10). It has been
suggested to‘me that there i3 scne way of looking at ciusiers of ell
three vuriables at once as a measure of learning (Hoteling's 7). However,
I em not sure that with this small sampie, non-normal data, etc., thai
that iz feasible. Any suggestions?.

1t seems to me that at this eerly atage of experimenting, the auio=
mstion of ell these things should Le kept simple--to leave roca for
changes in procedure and to maintain quite a bit of {lexibility in the
system. We are handicapped by the fact thait our background knowledge of

ongoing basal ratec and individuel differences in GSR nonspecifics,
-

plethysmograpn amplitudes, etec. is still juite limited.

Data Porsmeters:

l, <tasal Rosistence
In general, all subjects show un increage 4n busel resistance from

duy one to ten in this kind of stuwy. The controls tend to show a




relatively greater increage than the experimental subjects.

There are side individual differences in basal reasistance. In my
1964 study, I found that it veried from 61.9 K (M7, day 1) to bubk.6 K
(tH, aey 5).

Within en individual, a maximum change of about 150-200 K could be
gseen from day one of the experiment to day ten. Medien readings for
each doy were used as estimstes of each subject®s daily level.

Basal resistance can chow rathsr marked chenge within a daily session
for scme individuals. In the 19€L study, ot least one subject had an
increanse of cver 200 X from teginning to end of tha twenty minute aession
on dey § {CJ). Other subjects tend to remuin quite stable within £ dey's
run aend fraﬁ dey to doy. |

In peneral, subjects with low basal resistance put out a high fre-
quency of nonspecifics, while subjects uiéh high basal resistance produce
few nonspecifics. For instance, in the 1664 study, one subject (M) had
an initinl basgal resistance of cnlefél ¥ and her output'of nonepecilfics
was over 6 fer minmute. /Another subject with & high basal resistance
(331 X) had a ncnapecific rate of .4 per nimate,

b §
2. lionspecifics

Iﬁ the 1964 study, experimentals tended to maintain their initial rate
of nonspecifics while controls declined.

There &are large individusl différcnces in fraquency cf nonspecifice.
In the 196k gtudy, the lowest reesding on doy 1 was .4 per mimute, the

high was over 6 per ninute. Both experimentals and controls show some




g - P e

decline in rate over the ten days, so the ranze on doy 190 is .05 per

minute to about 5 per minute. : ‘,"
i do ﬁot have any current data on awplitude of deflections. Tne

Mest web counted was .4 K and the lergest was 30 K, but there were

unquestioﬁably larger ones. Data from the 1962 stuiy suggests that size

tends to increase ag basgal resistance increases from dey one to day ten;

median mxplitﬁde increased as mach as threz times the dayy one amplitude

(conductance readings).

3. Heart Rate

In thé 1964 study, experimentals maintained their initial level of
’heart rate vhile controls showed a small but consistent decline.

Again, there are fairly large individual differences. In tne 1961{
study, the eighteen subjects ranged from 61.8 to 104.7 with a standard
deviation of 12.8.

Under non-stressful repeated trials, the standard deviation within
an individual is about 6 beats per minute. The mximnn within individual

variation that we saw over days was 15 beats per minute.

4. Pletnysmograph s

This data is purely ranked deiae. On the first day of the 193k study
we found thet subjects varied from a minirmm emplituie rea_diné to twice
that 'reading. Over the ten day session, controls tended to incresse in
amplitude while experimentels remcin relstively ccnstunt. Some subjects

doubled their emplitude over the iten deys, while at least one subject

showed e reading which was half wc large &g his initicl amplituce.
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A :'ii.- 'I'he heaviest expenses for this 5tudy will be tape and computer
time Each subject 13 Mun: ror 3 1/3 hours.' Ve made some estimates at

’ \gor this kind of study._ I don't know whether these costs

are ccmoarable ’ but rur what they re worth

_Appcmtus batteries R eic.
~ Analog Recorder tape at

l

" pigitel tape at o Ny |

. .
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" Computer time. Analog to digital con- -

' Computer time. Digital analysis at .

. i !
- Subjects at i

version at |
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This doe’s not’ include the cost of a ct‘mputer‘ programuer to set up the |

program h’e estimted that night ‘cake as long as three nonths and

coat a.bout o _..\ '
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