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ABSTRACT

Using slide presentation as a reinforcer a simple operant was
auto-shared in human subjects. The overant (bar tapning) was established,
for most subjects, in an auto-shaning technique wherc a discriminative
stimulus (SD) was available. 1In this technicue a resnonse made in the
presence of SD was immediately reinforced. Hovever, where no resnonse
was emitted in the nresence of SD thz nrocedure was recvcled, i.e.

Chain ¥T 10-sec. (darkness) FT l1l9-sec. (SD), with no reinforcement
delivered.

Regponee~indenendent schedules (FT 10-sec.) were used
(1) for an analysis of sunersitutious responding, and
(ii) for a contrel condition. Resnonding was not maintained under
the non-contingent conditions but was re-established under the response-
contingent (training) schedules.

The educational imnlications of auto-ghaning are discussed.
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Introduction

The experimental analysis of heshavicur has as its cornerstone
the demand for ohijective internratntions comstructed on onerational
definitions. Skinner (196%, n, 7) nuts forward the contemporary
pogition with regard to the analvsis of hshaviour. Tor Skinner “An
adequate formulation of the interaction betwcen an oreanism and its
environment must alwavs snecify three things, 1) the occasion upon which
the resnonse occurs, ?) the resnonse itself and, 3) the reinforcing
consequences. The interrelationchips between them are the ‘contingencies
of reinforcement'.” For studies that usc animals as subieccts these
specifications have been viporously investigated. This intensity has
not been of a similar magnitude with human subiects. The major dis-
advantage with human subjects is their non-exnosure to ripgid laboratory
control. Human subijects cannot be controlled for breeding, complete
environmental interaction or weieht. Without using food deprivation
schedules the main nroblem is in findine 2 suitable stimulus to use as
a reinforcer, to which human subijects will resnond. This study attemnts
to demonstrate the establishment and maintenance of a simnle contingency-
shaned onerant in humans bv usine elide presentation as =2 reinforcer.

For ¥ish (17AA) sensorv reinforcement exists as a fifth catecory
of reinforcement. To the existine, and classical nosition stemming
from the needs-reduction background, the events capable of nroducine
reinforcing affocte such as ~rimary (i) nositive and (ii) negative
reinforcement, secondary (iii) nositive and (iv) negative reinforcement,
has been added sensory reinforcement. In his article Kish states that

“Sengory reinforcement will be used to refer to a primary
reinforcement nrocess resulting from the resnonse-contingent
nresentation or removal of stimuli of moderate intensity which
cannct be subsumed undar classes i-iv (above). It is unlikely
that such a categorv of reinforcers reflects a basic process
different from the more traditional reinforcers.’ (p. 119)

Exprerimental evidence is cited in favour of a razlationshin between
a resnonse increment and the nragentation of contingent sensory stimuli.
It is towards the usz of such resnponse~continegent reinforcement with
human subjzcts that the nresent exneriment is directed.

Skinner (1954) rerorted one of the first experiments dealing
with the analysis of human behaviour entitled: "A new Method for the
Exnerimental Analysis of the Behavior of Psychotic Patients™. A

subsequent experiment renorted by Lindsley (1956) went into much greater
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det211 of the exnerimental controls. After discussing the theoretical
hackground Lindslev outlined oncrant nrocedures. Besides the usual

tyne of modified vending machine for deliverv of consurable or monetary
goodsl there are dgvices for presentation of musical, fluid or visual
materials as rcinforcing stimuli. Of particular interest is “an
anparatus that presents conlored slide images on the back c¢f a translucent
nlexi-glags screecn on the wall of the room” (p. 127). It was reported
that while most ratients resnonded to contingent nictorial reinforcement,
their rates of resnondine varied with the nictorial themes.

Apart from the consistent exnarimental work renorted with licht
onset, offset, increment and decrement with animals during the 1950°s.
the most significant studv with humans was that done by Antonitis and
Barnea (1961). They used nursery school children as subjects in a
free onerant sctting where two lever pressing devices were concurrently
nresent in the school playing area. They found

"that subject controlled onset or termination of a snot of
light exercised a powerful reinforcine effect on the lever
nrassing behaviour of the grcups, the offect diminishing in
successive days., ‘then nictorial stimuli were added, the
results suspgested that onset of licht was more reinforcinge
than termination’ (n.. 1I0),

Their studv cannot offer an analysis of individusl performance under
the various comtingencies. Tt does indicate some measure of controel
over the lever-nulline resnonse. TIlsine movie cartoons Baer (1260, 1962)
observed responding by nurserv school children to a lever bhar. By
using TV viewine as a nositive reinforcer Lindslev (1962) made the
viewing contingent unmon the emission of tapnine resnonses. These
studies are consistent in showing that nictorial stimuli can be made
contingent unon onerant resnonses. Lach of the exmneriments discussed
emnloys what Kish calls sensorv reinforcement with human subjects. It
is not possible to analyse the finc detalls of what are involved in the
actual contineencies since each resnonse involves: 1light onset, visual
exnloration, maninulatory behaviour, curiositv and kinesthetic feedback.
It should be nossible then, exrnerimentally, to make slide-viewing
contingent upon an onerant with human subjects.

Skinner (1948) ~resented food on a fixed time schedule to pigeons,
regardless of their hehavinur. With six out of eight birds he observed

1. The use of token reinforcement has its roots firmly nlanted in the
exnerimental analysis of animal behaviour, as a direct extrapolation
from infra-human to human subjects.
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a repular, idiosvncratic, remetitive hehavinural action by the bird
hetyeen food nvesentations. In his exneriment sunerstition refers to
the behaviour when the delivery of food 1is entirely unconditional with
regard to both the stimulus or the behaviour. In another experiment
(Morse & Skinner, 1957) the delivery of food is made conditional on

the behaviour hut not with rercard to the stimulus. The nieeon in this
axperiment enpaged in sensory superstition when the change in rate of
responding coincided with the discriminative stimulus. While tentative
in their concludine statement thase authors note that it may at least
be said that incidental stinuli adventitiouslv related to reinforcement
mav acquire marked discriminative functions"' (p. 311).

An alternative to these exneriments is for the deliverv of food
to be conditional on the stimulus but unconditicnal with regard to the
responses. This is the anproach taken bv Brown and Jenkins (1968). For
their exneriment a standard »igeon key is illuminated for 8-sec. »nrior
to the 4-sec. food trav nresentation. The first kev peck tc the key
was taken as the critarion. Their analvsis focussed on conditions for
arraneine stinulus and food nresentation. The authors state that "the
amergence of the key neck mav be characterised as a nrocess of auto-
shaning on which a directionn iz i=mnosed bv the snecies - snecific
tendency of tha nigeocn to »eck at’'the thines it looks at”’ (».2), And
later thev note

“our account..... relies on thz shaninp nction of reinforcement
and the acauisition of discriminative control over the shaned
resnonsa2 as the result of the joint nresence of the stimulus
and the reinforced resronses”’ (n. 7).

Sidman and Fletcher (1969) demonstrated the procedurc with
monkeys and Cardner (196%9) with quail. Sidman and Fletcher used three
kevs. A kev was illuminated for 8-sec. nrior to the food trav presentation.
o resnonse during the 8-sec. did not affect the scheduled food
nresentation. A resnonse on the annronriate illuminated key was
immediately reinforced. All other resnonses were non-contingent. The
authors point out that 'the success of the auto-shapine nrocedure does
not require that the animal's resronses to the key be the same as its
resnonses to the reinforcer” (n. 308). It aonears nracticable to
conceive of an exncriment in which two different resnonses are required
of a human subject: one, a tapning resronsz to a bar, the other a
visual scanning response of the reinforcer. Tt mav be guestioned

whether the Sidman and Fletcher study could be included in the category
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of auto-shaning. In a suitably desicned experiment it could be shown
that there is a distinct difference in the behaviour where reinforcement
is immediately available and where it is delayed.

To date the auto=-shaning nrocedure has nroved successful with
pigeons, monkeys and quail. 1!lo mention, as far as is known, has been
made of the use of human subiects. MNot only does the auto-shaping
technique seem a useful way of obtaining an onerant resnonse when the
subject has not beern instructed, but it would be a useful way of
testing the effectiveness of the reinforcer.l

The acquisition and maintenance of sunerstiticus responding in
nipeons has been ranorted by both Fenner (1969) and Neuringer (1970).
¥enner reinforced the first kev neck of nigeons in an auto-shaning
rrocedure adonted from the Rrown and Jenkins (1963) study. The first
key neck emitted during the auto=-shaning was reinforced. Throughout
three sessions (gach of abhout 200 reinforcements) resnmonding was
maintained. !eurine=sr exnlores the acquisition of 2 sunerstitious
resnonse and in narticular asks whather a reolatively feow reinforcements
are sufficient to establish a superstitisn. !e notes that in most of
the exneriments on superstitious resnonding each subject has received
hundreds cor thousands of resnonse-oroduced reinforccments for key
necking before resnonding surerstitiouslv on the key. In his study
Neurinper reinforced the first three key necks made by food-deprived
but naive nircons 2and showed that resrondine can be maintained with
only three reinforced resronses. The Fenner exneriment shows how
effective one reinforced response can be in maintaining resnonding.
This suepests the setting ur nf an exneriment in which both of these
conditions can be tasted.

Herrnstein (1966) has nresented a review in which a distinction
is made between superstition as an exnlanation of (i) the laboratorv
phenomenon with animals and, (ii) as-ects of human behaviour. He
suggests that human sunerstitions in the non-laboratorv setting are
usually based on convention. As humans operate in a social context
superstitions can be learned, they are snecific to a narticular society.
The variability of human superstitious resnondine (e.g. not walking under
a ladder, carryineg a talisman) is less than that ohserved in the
laboratory (Skimner's niceons encaged in idiosyncratic non-instrumental

aspects of instrumental behaviour). Accordine to Herrnstein the

1. See Implications for Education, page 21.
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idiosyncratic aspects of human behaviour are refierred to as style, taste
or nreference.

In the analysis of aninmal studies; emphasis has been placed on
differences in resnonding as 2 result of accidental contincencies of
reinforcement. For humans the analyeis has been related to the ways
in which nersone carry out narticular instrumental tasks. A study in
which human behaviour is nart of the continpencies of reinforcement would
extend the studies that have been done with animal subjccts.

Human superstitious behaviour has not been subjected to an
experimental analysis in the naturalistic setting since the operating
continpencies, or lack of them, have not been snecified. The tynical
method for the stulv of human sunerstitious respondine in the laboratory
is through the use of two te four keys or buttons on which the subject
resnponds. Where only one of the buttons is related te a schedule of
reinforcement, rresses on other irrelevant buttons is labelled suner-
stitious, or collateral bahaviour (Bruner and Revusky, 1961: Catania
and Cutts, 1963:; Randolph, 1965: Edwards and Dart, 1967). In each
of these exneriments thzere ie evidence of resnondine not linked to the
scheduled contact button.

It was pronosed to set up an exneriment to investigate human
superstitious resnendine in a controlled laboratory environment.
Extinction on a non-contingent schedule where free reinforcements are
available will also be used as a control; it will enable a comparison
to be wade with resnonsa-contingent schedules. Rescorla and Skucy
(1969) note that an extinction nrocedure which continues the reinforcer
but makes its nresentation indenendent of the resnonse i3 a reasonable
one hecause it yiclds extinction results as those usually obtained.

The recent and extensive article by Baron, Kaufman and Stauber
(1969) deals specifically with the effects of instructions and
reinforcement feedback with human subjects. The authors note that
pravious studies have shown that:

(1) when instructions about the desired response are omitted,
substantial numbers of subiects mav fail to acquire the

response desnite scheduline of reinforcing contingencies

deemed favourable for the responsc:

(i1) additional instructions about the desired resnonse result in
ranid adoption of the resnonse, and may induce inappronriately

hich rates, narticularlv on temporally-based schedules;



(ii1) detailed instructions about reinforcing contingencies, as well as
the response it=self, typically produce rates of responding
apnroximating the requirements of the reinforcement schedule, and

(iv) several studies have shown that instructions about the
reinforcement schedule can nroduce behaviours more in accord

* with.instruections than with actuallv scheduled reinforcement.

The Baron et al. experiment extended carlier work done with
humans by an analysis of the instructional effects on fixed-interval
schedules of reinforcement. Their conclusions come under two broad
categoriaes:

"that instructions renresent an external, observable determinant

of behaviour whose influences, althoueh complex can be investigated
in a straightforward, objective manner, and instructicns given

to humans provide a means of evoking and controlline onerant
hehaviors whose astablishment in other ways would be impractical...
(and) .... the use of instructional manipulations in the study

of human behavior may be viewe! as playing a role narallel

te such maninulations as deprivation and drug administration

in work with subhuman subjects; by increasinpg the probability

ir this way a means is provided whereby the controlling influences
of reirforcement contingencies mav ba studied effectively”

(p. 711).

In a newly dasipgned experiment it would appear apnronriate for
the schedulcs to be simple, and without instructions since these would
effectively change the resvonding in crucial ways. Specificallv, to
instruct the subject would contaminate both the auto-shaping rrocedure
and the non-contingent schedules. The sugpestion made by Skinner (19€9)
that verbal communication is not a substitute for the arrangement and
maninulation of schedules seemed anposite to the developing research
rronosal,

Premack (1965) outlines what he calls the core agssumntions of
the traditional account of reinforcement. Firstly, the definition of
a reinforcement as any stimulus that, given a certain relation to =2
response, nroduces a chance in the freguency of that response. This
fundamental division of the environment hag not, according to Premack,
been tested. Secondly, the claim that reinforcers are trans-situational
e.p. 'food, it is said, reinforces all responses' has only been sunported
by a collection of empirical data that have been gathered in 2 post hoc
fashion. Again this assumption has not been tested. The third and final

"empirical claim ie that there are two classes of responses, one
that is reinforeine but not reinforceable, another that in
reinforcedble (sic.) but not reinforcine (p. 130),
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e.g. that eatinec and drinking are only used as reinforcing events but
not as reinforceable events, the latter case requiring a reversal of
the usual nrocedure. Premack notes that these assumntions

"wear empirical masks which, when thev are removed, reveal
fairly common sensical assumptions. The assumntions were
not tasted: it had already been decided what kinds of events
were reinforcine and what kind not” (p. 130).

To this rather confused state, in which em~irical evidence for what
is meant by a reinforcer is lackine Premack indicates that

“reinforcement involves a relation, tynically between two
rasponses, one that is being reinforced and another that is
resnonsikle for the reinforcement” (p. 132).

The basic tenet of the early (1959) exnecriments that Premack
conducted was "any response A will reinforce any other resnonse B,
if and onlv if the denendent rate of A is preater than that of B"

(n. 220). 1If resnonses are along a contipmuum with the least prohable
at one end and the most probable at the othar, a tyoe of resnonse
that falls at somz noint betwesn these extremes will reinforce a
response af less rrobability or itself be reinforceahble by a resnonse
of preater probability. Using children as subjects, Premack (1259)
showed that when both a Pin~ball nmachine and a fandy Dispenser were
freely available, one was onerated more freguently than the other.

By locking the high ~robabilitv machine (the one used more often when
both were available) until the other machine was onerated, Prenack
was able to make the former contingent upon the latter. The main point
of his study was that "any stimulus to which the snecies resnonds can
be used as a reinforcer, nrovided only that the rate of the resnonse
governed by the stimulus is greater than that of some other response’
(p. 227).

Exrerimental cvidence in surport of Premack's theory of
reinforcement has heen reported with the study of non-human subjects
(Premack, 1962, 1963a, 1963b, 1963c). Apart from the eating-manipulating
behaviours the Premack principle has been exnerimentally employed with
humans in other situations (Homme et al. 1963; Schaeffer ¢t al. 1966;
Fox 1966; Schacffer 1967). The apnlication of the Premack nrinciple
can be observed whenever behaviour can be explained in terms of response
dominance. For examnle, Homme and Tosti (1965) used the principle with
emphasis on the reinforcing resronse in their continpency management
of motivation. These authors note that "the adaptive thing to do 1is
to use, rather than be annoyed by, high probability behaviors. Use
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them to reinforce other behaviors of lower nrobabilitvy in need of
strengthenine’’ (p. 149).

It seems rossible however to use the Premack princinle in
another way. With two main resvponses availahle to the subject in 2
limited environment - nressine a lever, or visuallv scanning a complex
visusl stimulus in the form of a colour glide that is nrojected onto
a screen - it is reasonable to assume that the visual-scanning resnonss
will be of a higher probahilitv than the tarring resnonse. If this
assumption i3 cocrrect (i.e. to increase tarring rate by making a higher
probability visual response contingent upon it) it should be nossible
to make the scanning depend on the tanring (i.e. the viewing would
positively reinforce the tapping). The extent to which this dependency
can be shown as generally annlicable to human subijccts will be further

evidence in sunnort of Premack's theorv.

Method |
Subjects. For this exneriment suhjects were volunteers obtained ‘
from a local Teachers Collee=z. These vclunteers signed a notice (see |

Apnendix A) the wording of which was a madification of the Linpman and
Yayer (1967) instructions. Subjects were from lst and 2nd year classes,
aged betwean 17 « 17 years, includins males and females.

It was hoped to eneage subjects who were not familiar with
onerant conditioning techniques. Until Fridav 13th November, this was
reasonably assured, but on that dav students were exnose?, independently
by the Collece staff, to Skinner's introductory films on onerant
conditioning. There was no accompnanyine course readine. For the
purposes of this exmeriment all subjects are considered naive.

Apraratus. The instrument used in this exreriment has not been
standardised, it was huilt srecifically for the study. Essentially it
consisted of an automatic chancing slide projector, a back-projection
screen, 2n electro-mechanical flap fitted in front of the projector
lens which effoctively blocked the slide from the screen excent when
operated, a modified morse key unon which the subject could respond
by tapping, 2 nostoffice stepner-relay which nrovided =2 feedback audic-
click when the morse kev circuit wae completed, a small green light
mounted on the morse kev housing which was operated from the control
room, a house-lipght and electric motor in the subject's room each wired

to a variac (variable voltage device) operated from the control room,



and a stopwatch.

In the control room switches activate components of the
apparatus. One switch was connected to the small green light (SD)-
Another switch (S2) onerated the solenoid which nulled the flae clear
of the projector to throw the slide onto the screen. The flag
rerained clear of the slide projection as long as S2 naintained its
circuit. Recordine of the subject's resronses was done hy hand.

Procedure. A subject was contacted and an zpnointment made
for an experimental session. The subject came to the building where
the experiment was set ur, and waited until called unon. The general
written instructicns werz made available to the subject while in the
waiting room (see Anpendix B). When the subject indicated that the
instructions had been read, the card was taken and the subject escorted
to the door of the exnerimental rocom, When the experimenter opened
the door the subjsct entered the room. At no time did the experimenter
enter the room nrior to the exneriment. The slide 'THIS SLIDE IS FROM
AN AUTOMATIC PROJECTOR' was shown fer 90 seconds in experiments 1-4
but not in exneriment 5. 30 seconds later the lisht and the masking
noise were raduced hy the variac, controlled by the exnerimenter. At
this stage the exrerimental couditinne were implemented. When the
session terminated the experimenter tock the question sheet into the
exnerimental room. A foolscan nage was headed with the question
‘Briefly describe as clearly as possihle, thc conditions for petting
glides in the nresent cxneriment'. This guastion wvas modified from the
Lipoman and Meycr (1947) study. VWhen the subject indicated that the
question had been answered, the written resnonse was returned to the
experimenter. The subject was required to (i) sign for receipt of the
money, and (ii) read the final instructions (sec Appendix C). The 50¢
was then naid.

The exnerimental combinations scheduled for the present study arc
outlined below. Each combination was labelled as an exnerimental
condition. The conditions were arranged into experimental sessions.
Guidance came fron the shaning requirements. Another requirement was
for the subject to be exnosed twice to the response independent
schedules (FT TT, i.e. condition III), once after shaping and once
after training. Specific and constant training was nart of each

experimental session.

LIBRARY
MASSEY UNIYERSITY
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Table I

n

P&t 3 .
Combination of 87 and § arranged into Experimental

Conditions
Combinatinnl Condition
g~ 5P
FT FR1 1h10 I
FR1 F7 Ib
FR1 FR1 1T
FT T T1I

In the experimental sessions, outlined below, it can be noted that

the training was the same for all sessions.

- was made up of several conditions.

An experimental session

Table IT
Combination of Tonditions Constituting the Fxparimental
Sessions
Exnerimental Session “enditions Involved
rasnonse resnonse
shaping independent training indenendent

1 I 2 &2 § ITT I I1 III

2 IT 11T I II IIT

3 1IE I 11 £11.

4 I 1I I1T I II ITI

5 1 11 I1I  f IT I1I

Consecutive subjects were run through each session.

This means that the

first five subjects would take part in one each of the five sessions.

1. These are the combinations ~f § “(the stimulus in the presence of
which reinforcement is never available, darkness) and, SP (the
stimulus in the nresence of which reinforcement could be deliverad,

green light) which are used in this study.

FR1 indicates the occasion where the first response implements

scheduled consequences.

TR1 1h10, the occasion upon which the scheduled consequences depend
on the emission of a single respronse in the limited time of

ten seconds.

FT the occasion where the scheduled effect is delivered independent

of the subject's responding.
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Results

While the operant framework nrovides az vehiecle for the nresentation
of results in 2 completely descrintive manner, this exneriment did not
meet some of the basic requirements held by orerant workers. For exaiple,
the non-reliable recordine asparatus did not allow for an accurate
codification of the behaviour. With electronic circuits it is nossible
te plot the behaviour directly against the time taken. When rasponses
in time (respons: rates) are recorded, the =resentation can nroceed
through descriptive techniques such as cumulative records. If statistical
nrocedures were apnronriate, analysis of groun means would be relevant
to the nresentation of data. The data were analysed as if this were
the case using t-tests. The results, not surnrisingly, did not favour
standard internretation - no findings reachinpg a sirnificant level of
confidence. Bynassing the untoward effects of rounding data by
inferential statistics, emnhasis was redirected to a descriptive
nresentation.

The results shown in Table III indicate the number of subjects |

involved in each exneriment. ‘

Table III
The number of subjects in each axperimental session. Showing
the distribution of subjects as; those ueed in the experimental
sessions who responded and came under stimulus control; those
who maintained respondine on condition IIIa (the first resnonse-
independent schedule) labelled Mo Stimulus Control, and; those

whe did not respond labelled No Responding.

Exneriments 1 2 3 4 5
Subjecte Used 8 8 8
No Stimulus Control 2 1
o Resnonding 2 10 5 4 3
Total 12 18 15 13 15 Total 73

The main results are shown in Figs. 1 - 3. All Figures refer to
data collected over the first ten trials in each experimental condition.

In Fig. 1 the proportion of subjects responding on different
trials are presented. These proportions have been calculated by adding
together the number of subjects responding on one trial and dividing
this sum by the total number of subjects in that experimental session.
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A= = = = 4 respanding under S"Imnwntinpnﬂ

proportion of subjects responding
A

> trial numt

Fig. 1. Proportion of subjects responding on each trial (for first ten trisls) under condition Ib
L. Fixed Time 10 sec (S®broken line) Fixed Ratio 1 (SO unbroken line), for all
experimants. {N=8.)
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Flg. 2. Mean time taken to respond on sach trial (for first tan trisls) undar condition Ilb
Le. FR1 (S®broken line) and FR 1 (S unbroken line), for sll experiments. (N=8.)
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‘mean number of responses
under condition Illa

mean number of responses
under condition Ilib

~mean number of responses

N

> tial

Fig. 3, Mean number of responses emitted by subjects (for first ten trisls) under conditions
illa i.e. FT 10sec. FT 10 sec (unbroken line), end I1lb i.e. FT 10sec. FT 10 soc. (broken line)

for all experiments. (N=8.)
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Fig. 2 shows the mean time taken, for subjects in all sessions,
until the first response is emitted on a trial under condition IIb.

The ordinate, showing time taken in seconds, has been broken at two
points to enable a complete presentation of data. It can be noted that
the minimum time possible for all sessions is two seconds for s& and
one second for Sn. This is the time taken by the projector to advance
the magazine and change the slide.

The calculated means for the number of responses made by subjects
during the different experimental sessions under the response-independent
schedule of reinforcement are shown in Fig. 3. The first occasion is
indicated by the broken line (IIIa), and the final condition indicated
by the unbroken line (IIIb). The ordinate, showing the mean number
of responses is non-continuocus, to enable presentation of all the
available information.

The results obtained from an inspection of the open-ended
question, completed by subjects after the experiment, are presented.
Table IV shows the number of subjects in each experiment who

discriminated condition IIIa, the first response-independent schedule.

Table IV
Number of subjects in each exneriment who indicated

condition IIIa on the open-ended question

Experiment 1 2 3 4 5
N in experiments 8
N discriminating ITIa 7

Some of the non-relevant (sunerstitious) discriminations,

selected from each experiment, are given below (E = experiment).

El "by moving hand immediately over light it immediately went off,
by moving hand into another position the light went on';
E2 "tap, light, tap, slide, tap, off, tap, light";
E3 it seemed quicker after a while to use two taps'';
E4 "in this later case one first press caused the slide to disappear';
E5 "once it was on, the number of presses required for a slide to

appear varied”.
The following was a response from a non-respondent (i.e. No Responding,
Table III) on E3: "Warm conditions in the room plus a certain amount

of concentration must send some sort of electric impulse through the



black-box thing on the chair”.

The availahility of most subjects’ scores (38 cof 40) on a
standardised intelligence test (ACER B. 40) enabled a comnarison to be
made between subjects' nerformance on schedules and their intelligence
scores. To corpare intelligence scores to schedule nerformance, various
measures were taken. Specifically, the number of resronses given on each
of the non-continsent schedules, the number of trials to the criterion
for condition Th and, the total time on condition IIt. Each of the four
schedule values wcre converted to T-scores. This was done for each
groun of subjects in each experiment on each of the measures. Altogether
there were 144 T-gcores. Tor each subject the exncrimental T-scores
ware summed anrd their mean calculated. This gave one value for each
subject for schedulce performance. The lower the value the more quickly
the subject matched the schedule requirements and completed the experiment.
Time, then, is the variable apainst which all subjects were compared.

The Fearson Product Moment Correlation was computed across

subjects in each group. These results are opresented in Table V.
Table V

Paarson Product lfoment Correlation between
(1) mean sum of T-scores for experimental conditions IIIa, Ib,
IIh, IITb, and

(ii) intelligence scores from the B 40,

Experiment 1 2 3 4 5
r -0,505*% -0,065 0.382 ~0.043 -0,560%
™ *<.05

Discussion

The assumption that the responses of visual scanning and tanping
(by human subjects) would resnectively constitute high and low probability
behaviours was supported in the nresent study. This claim underpins and
is strengthenad by the subsequent discussion. Table III indicates the
three subjects for whom the slide viewing was not a high nrobability
response — these subjects were exnosed to several slides but did not
respond (by tapping) for further slides when the viewins was made
contingent on their tapping (i.e. responding was not established),
These subjects were all from experiment 3. Sixteen subjects were not

presented with any slides during their experimental sessions.
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Reinforcement contingent unon tapning was established for the remaining
54 subjects.

In Yig. 1 the acquisition of the contingent responding for the
first ten trials is chown. The differcnces between contingent and non-
contingent resnonding are evidenced in this rresentation. It is
assertained hera that the different shaping conditions account for this
observed difference. For instonce, exneriment 3 (no shaning) indicates
less responding to S, It is imnortant (in terms of resnonse prohabilitics)

hat resnonding was re-established unler condition Ib for all subjects.

In Fig. 2 the time taken until the first raisponse is indicated.
The second link of TI% (unbroken line, Fip., 2) is similar to the second
link in Tb (unhroken line, Tig. 1) where the first response to Sn is
reinforced. (Thz difference botween these links is in the absence of
the limited hold for TIb.) This similarity can be seen in the
renresentation of the maintained responding to SD in Fig. 2. While
responding to SiiWas extinouished, it was maintained to SD (Fig. 1),
evidence of stimulus discrimination. The initial resnonding to s
took longer than the initial responding to Sn in condition ITh. Thie
difference can be observed in the resnondine to 3 and SD in the first
trial for all experiments (Fie, 2). The experimental control of the
two discriminative stimuli over the subjects' resnonding becomes clear
in the rapid (10 trial) ratching of the schedules under this condition.
When taking the last two trials the lareest differences, between
reaponding under Sf!nnd SD. are observed in exneriments 3 and 4., It is
possible (excert for experiment 2) that this difference is another
reflection of the shaping conditions used at the start of the
exnerimental sessions.

Not all subjects under the Brown and Jenkins (1968) auto-shaping
method (used in experiment 3) emitted the nnerant resnonce. Where
responding was establiched it was not maintained (Fig. 3). Consistent
establishment of the oparant was ohtained through both the Neuringer
(1970) and the Sidman and Fletcher (1768) auto-shaping methods.
Neuringer reinforced the first three responses made by the subject
and then switched to a response-indenendent schedule with variable
times between reinforcements. Subjects in exneriments 2 and 4 (Fig. 3)
established resronding in a similar procedure but this responding was
not maintained. In the Sidman and Fletcher method the first response was

consistently reinforced during SD (no response during SD to the
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annraonriate key turne? off the house licht and blocked reinforcement).
A similar nrocedurc was adonted in this studv for exneriments 1 and §
(Fig. 3). Res~cnding was established but not maintained.

In his auto=-sghaning exneriment Fenner (1269) notes that resnonding
was maintained when the resnonse-indenendent schedule had variable times
between reinforcements, but was net maintained when the inter-reinforcement
intervals were fixed. Maintenance, in the present exneriment, was not
stable with fixed time intervals. 1t would be interesting to repeat
the present exreriment with variable time intervals.

While there is some difference between the shaping techniques
used in this study, it has been consistentlv shown that a sirmple human
anerant can be establishced without instructions. The most reliable
method was that which paralleled the Sidman acd Fletcher technique
(i.e. in experiments 1 and 5).

Responding on each nf the control conditione is shown in Fig. 3.
These conditions have alen been calle?! the resnonse-indenendant schedules:
they are central to the discussion of sunerstitious behaviour. The
control effects are indicated by Tescorla and Skuecv (19693) who note
that the

"eontinued nresentation of frod during extinction possibly permits
2 more accurate assessment of the effects of c¢liminating the
response-reinforcer relation in producing Zisruption of learned
associations’ (n. 389).

In 2 similar way the imnlementation of the resnonse~indenendent schedules
in this study after the shanineg and training conditions serves as

an extinction procedure. The ra-establishment of resnonding (shown in
Tig. 1) supnorts the theorv of rcsnonse nrobabilities. Fig. 3 shows the
rapid reduction in resnonding undar both resvonsc~-independent conditions
(except for exneriment 3 under conditicn IIIb).

It was expected that responding by subjects to the second response-
inderendent schedule would he similar acrnss all exreriments (Fig. 3).
This expectation was based on the assumntion that the same training
used in all exneriments would have a similar effect on subject responding.
The results show that subjects differed across expcriments. The training
did not have the expected effect. For subjects who were exposed to
several shaping procedures, the shaning and training fitted the
expectation. However, where there were no shaniny conditicns prior
to condition IIIa (in exneriment 3), the training assumed the role of
shaping. The shaning/training distinction is most illustrative in
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responding under the resnonse-indenendent conditions. There is a
gimilarity between resnondine under IIIa (for exreriments 1 and 5) and
the responding under IIIb (for exneriments 2 and 3). The maintenance
of responding during the response-indenendent conditions is related

to the number of schedile conditions to which the subject had been
exposed. In this case the shaning/training distinction is replaced

by the number of schedules used in the axreriment.

Herrnsteln (1966) notes a2 characteristic which favours the
davelepment of superstitious behaviour; less reinforcement may be
requirad to maintain “ehaviour than to cause its acquisition. It has
been shown in this study that resnonding under resnonse-independent
schedules was most persistent where the acquisition of the resnonding
(exneriment 3) was the longest, i.e. the training in this experiment
was similar to shaning in other experiments., For human subjects (as
with animals) there is an increased resistance to extinction once a
response has been established. Contingent behaviour is emitted even
when the consequences are non-contingent. For some subjects (those who
did not come under stimulus centrol, from Table III) the maintenance
of the resnonding under resnonse-independent schedules continues 'as iff
the behaviour hnd become functionallv autonomous. ¥What was once
reinforceahle behaviour has continued in the absence of continegent
reinforcement. 1In the non-experimental setting a difficulty (with
humane) is that reinforcements can be transferred from a specific
behaviour tc other, non-related behaviour. That is to say, a contingent
reinforcement can be relatad to another behaviour which does not have
any link with the reinforcement.

It was found that subjects who had many shaning conditions,
discriminated the first resronse-indepcendent schedule, in the open-
ended question, more consistentlv than those with less shaping nrocedures.
The discrimination of the response-indenendent condition was proportional
to the numher @g shaning conditions. Amount of nractice on schedules,
it is supgested, is the main reason for the accurate discrimination
(Table IV).

The effects of the instructional slide werc different from those
exnected, The effects of this slide, prior to the study, were considered
unimportant. The slide was used to instruct the subject that the
projection-screen was not a one-way mirror. Although the slide was not

shown in experiment 5, there were less subjects in this experiment who
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came under schedule eontrol under condition IITIa (Takle III). It would
appear that the procedure adonted in experiment 1, which (1) established
and (ii) extinguished the responding on the resnonse-independent
schedule; is most useful in the nreraration of subjects to be used on
subsequent schedules.

It is exncected that human nerformance on simnle schedules in
nlace of the training (I%, ITh) used in this experiment, would produce
cunulative records similar to those ohtained witk the study of animal
subjects. The brief exnosure to the auto-shaping technicue (of
oyperiment 1) and the fixed-time resnonse-indonendent condtion (illa)
were shovn to eliminste 'novel' resnonding. Tecords for subjects on
training conditions in this exreriment indicated that similar patterns
of reasnonding c¢an arise on schedules which are introduced after the
extinction on condition ITIa, All subjects who reached the criterion
under condition TIIa (10 trials with no resvondin~), responded under
the trainine conditions (Figs. 1 & 2). A subject’s rerformance unon
reaching the criterion on condition IIIa is likened to food deprivation
with animal subjects.

In two experinents (1 and 5, Tahle V) it was shown that a significant
correlation existed hetween the subiect’s I.0. score and nerformance
on conditions during the exneriment (this accounts for 25% variance).

As menticned, time is the crucial variable. A hright person matched the
experimental requiremoents much quicker than a less hright person.
Differences hatween experiments emeregce from the correlations obtained.
These are similar to, and pgive additional sunnort of, the shaping/training
distinction outlined above.

The final topic is concernmed with resnonse nrobabilities used to
establish and maintain the onerant in human subjects. An investigation
cf respomse rrobabilities offers an alternative to the unquestioned
acceptance of monetary reinforcement. The current study has invoked
Premack's (1965) theory of reinforcement which emphsises response
probabilities. As sugsested on page 7, if it is possible to rank 2ll
responses in terms of their onrobaility of emission for a given situation;
any resnonse of a higher nrobability could be made contingent upnon any
response that is of a lower probability. Tesponses can reinforce other
responses.

It is suggested here that reinforcing stimuli and reinforcing

responses merely reflect deprees of envirommental control, The
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reinforcing stimulus is effective because it has been learned in a
social context; it works in many different situations. The reinforcing
response is individualised, workatle in a particular situation in which
continuous cemparions between resnonses are made. Homme and Tosti
(1965) iote;

"It is true that such events (reinforcing stimuli) are not
without response components of viewing or hearing, but it is
mainly the stimulus attributions which make them easy to
identify" (p. 149).

It is suggested, further, that in the final analysis, effective
reinforcements can be exnlained in terms of reinforcing responses.

It is in moving from an explanation of reinforcement to a
description of what can hanpen that this experiment is significant.
Theoretically, all resnonses can be ranked in terms of their probability
of occurrence (at a gziven time). Experimentally, the visual scanning
resnonse was assumed to be, and used, as a high probability response
with human subjects. It depended on an emission of bar-tapping, a low
prohability response. The power of ranking the probability of these
responses (for all subjectsg) is shown to be consistent in these results.
The results favour the expected direction of ranking resronse probabilities
(stimulus control was maintained when reinforcement was made contingent
upon resnonding). This study is interpreted as being significant in
showing that the visual-scanning response can be nade dependent upon
bar-tapping in human subjects. It hes nrovided evidence of behaviour
modification (auto-shaping an operant in human subjects) through ranking
response probabilities.

When narsons interested in hehaviour modification (e.g. teachers,
parents, politicians, nolice etc.) exchange their current reward systen,
that is largely based on reinforcing stimuli, for one that has as its
foundation, reinforcing responses, wide reaching changes may be expected.
All that is needed is a systematic and comsistent apnlication of the
principles of behaviour modification. As shown in this study these
princinles are operationalised when contingencies of reinforcement are
analysed. The study sunports, in part, the claim made by Skinner (1958)
when he says, '"The new princinles and methods of analysis which are
emerging from the study of reinforcement may prove to be among the most

productive social instruments of the twentieth century" (p. 99).

Implications

Tilton (1954) states that the most important thing for a teacher
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to get from psvchology is an understanding of and control over the
learning process. If learning were defined ag ar cobserved change in
the behaviour of an orpanism after it had becn exrosed to a particular
situation, then operant nsvchology is concerned with control over the
learnine nrocess. An understandinp of behaviour has been obtained
through the rigid control of the variables affecting it. thile
teachers cannot exercise the same degree of control over children in
the classroonm that operant nsychologists can over their animal subjects
in the laboratory, it is possible that the pgeneral framework used in
the experimental analysis of behaviocur will henefit behaviour modification
in any settine (e.p. school, home or any other institution).

The rigid adherence to an analysis of schedules of reinforcement,
develoned in the 1950s, has not benefited teachers' understanding of or
control over the learning nrocess. The almost comnlete transfer from
a leeitimate study (experimental analysis of behaviour) to another
setting (e.gz. a school) by apnostles of the new era (such as the exponents
of programmed learning) has largely missed the mark. As an example,
transference of a clarification of the all-imnortant effects of a
reinforcer has not occurrad in many cases. It must be agreed that
education cannot wait for complete empirical data regarding
behaviour modification. To carry the above examnrle 2 sten further,
consider the noint made by Homme and Tosti (1565) when they suggest
two discriminable divisions of the rezinforcing event.

"Under certain conditions, the reinforcinz stimulus is the

most apnropriate consideration, while under others, it is the
reinforcing response, without reference to any stimulus conditions,
which is the most useful. In practical situations members of

the first class are; compliments, verbal encouragements, thanlks,
gold stars, good prades, movies, and 8o on..... Other

reinforcing events can hest he characterised by their response
characteristics and little em-hasis need be nlaced on the

stimulus prorerties” (n. 149).

Maehr (1968), in comparing studies of rcinforcement in both
animals and humans confuses the issue by not working with the division
outlined above. Maehr (n. 109) states that an "objective definition
and control of the reinforcement is not sufficient for directing and
subsequently changing complex human behavior..... the subjective side
of reinforcement cannot be overlooked". Reinfercement, for Maehr,
refers to reinforcing stimuli not reinforcine resnonses. In the present
study, reinforcing resnonses were used to establish and maintain a

simple operant in humans. It is suggested that a similar usage of
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reinforeine resoonges, in an anpronriately designed experiment, could
modify comnlex human behaviour.

When Skinner (1969) states that ''lower organisms discriminate
without resnonding verballv to essential nroperties... (man) simply
discovered the additional value of constructing discriptive stimuli
which inmprove his chance »of success" (p. 138), he is discussing ways
of constructinge discriminative stiruli, Discriminative stimuli can
be discovered by a persen in two ways according to Skinner. Tirstly,
by experiencing (and constructing discriminative stimuli from)
different situations, there is 2 certain probhability that an orpanism
will behave in a given way {(rroviding the nrevinus situations, responses
and consequences have been specified). This behaviour is described
as "'Contingency-shaped”. Secondly, "Rule-governed behaviour™ is
behaviour derived from the contingencies: it is of a different order
from that which is continpgency~shapad. Continvencies exist before
the rules are established. The behaviour established by the
contingencies is different from that established by.rules. Skinner
(ibid.) notes trat “‘the polf nlayer whoss swing has been shaped by
its effect on the bHall is easily distinguished from the player who is
merely imitating the coach™ (n. 150).

The btehaviour of a person who constructs discriminative stimuli
through exposure to occasicns, respernses and consequences is different
from that observed if he has been told what to do, when to do it, and
informed of the nossihle effeccts. This distinction comnlements the
difference that is frequently made between education and training. In
this explanation. training is likened to rule-poverned behaviour as
this behaviour 'is particularly effective when the contingencies would
otherwise shane unwanted or wasteful behaviour'” (Skinner, ibid., p. 168).
Similarly, education can be likened to contingency-shaped behaviour, it
is flexible and open-ended.

The distinction between rule-governed and contingency-shaped
behaviour is clearest when one passes from one to the other. For
example, a maxim (which is rule-governed) is followed because it has
been taught. When a person constructs his own discriminative stimuli
in relation to the maxim (discovers the truth) he will still do what he
did before, but for different reasons. Central to this transition is
an autonomous recognition of the effect of the operating contingencies.

It is possible that a person crosses the boundary from training to
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education in making nersonal -bservations of the effective contingencies:
In a2 scheool situation. this means that education is fostered where the
teacher arranges contingencies in which the student constructs his own
discriminative stimuli. This study has shown that a simple operant can
be established and maintained Lty auto-sharing techniques in human
subiects. Auto-shaping is resarded as heing similar to contingency-
shaped hehaviour, which is possihle where the contingencies have heen
carefully arranced.

It would not be difficult to design and execute experiments in
which human suhjects of different ages are exnosed to various schedules
of reinforecemant. These subiects could be auto-shaned to emit an operant
and subhsequently transferred onto more compnlex schedules. It is to te
expected that the experimental analvsis of hehaviour with human subjccts
of different arcs weuld nrovide an additicnal persnective for theoretical

research contributing to the study of cognitive development.
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PPPENDIX [

Hotice used to attract volunteer su™jects.

A Denartmental Demonstrator in the Fducation Department, 'assey
finiversity, is undertakine some innovative research. The tonic concerns
hunan learnine, investigating certain relationshins cof the learning
process that are comon tc all pzonle. The exnerivent is NOT concerned
with emoticnal reactions, intelligence or nersonality. Particinants
will not be measured as in a 'nsychological tast'.

Between 50 - 70 students are required to act as subjects for
one session each. A session will k2 un to but not over, an hour.
Remuneration, on a cash hasis, i3 50¢ for a session.

Interested persons willine to act as subijects, either sign helow
or dron a note to John ¥irkland, Hducation Derartwent, 'lassey University.

As there is snme urecency in ohtaining data within this nroject

notential subizcts are urced to renly as soon as nossihle.

Day of the week and
NAME (Mr., 'ss., Mr-.) PHONF or contact address time suitahble (evenine
and weekends included)
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NPPENDIX B

Instructions ¢iven to subjzcts prior to the exneriment

(mounted on 2 card, for suhjects to read).

TLFASE READ CAREFULLY
You will bhe raid at the end of this session.

¥or the whole session vou will he left in a room by
yourself.

There is a bar heater in th: room which will help
maintain a comfortatle temncrature. The heater is
controlled by a thermostat.

The whirrine noise vou will hear comes from a small
2lectric motor. The noise is to heln mask out other
sounds. For example, vou will nrohably hear the
outside door slam and nec~le walkine down the nassage.
These sounds are not nart of the exreriment. The noise
from the motor will heln “let out these extra sounds.

The emall nrojection screen on the wall is not a one-
way mirror. As vou know, to see throush a one-wayv nmirror
the nerson beine locked at has to be on the brightly

lit side. In this case your room will he darkened out.

There will be a few minutes after your enter the room when
the licht will dim and the motor quieten te a ecentle buzz.
The exneriment starts —hen this hapnens and will finish
when the lisht and motor come on apain.

It is not nossible for anv questions to be answered at
this stapgec. You have. enourh information given ahove.
That you are to do is nart eof your task.

If vou are still unsure nlease read the card again.

If you understand, hand this card to the technician.
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APPENDIX C

Instructions given to subjects following the experiment

(mounted on a card, for subjects to read).

PLEASE PEAD CARFWULLY

It is not nossible te reveal the nurncoses of the
ex~eriment at this stage,

You will realise that discussion ahout this
experinent with others will make them produce
false resuits. The experiment depends on non-
informed subijccts.

Your results are confidential, nlease resnect this
confidence by not discussing yvour exnerience in this
segssion with anvbody, whether thev are comine or not
as subjects.

If you understand, exchange this card for vour 50¢.

Thank you for your cooneration-
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