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A, SUMMARY STATEMENT:

-The laboratory was expanded by adding five new experimental rvoma,
a patients? lounge, tollet, and treatment room to the two experimental
rooms previously constructed with Navy funds, The nsw rooms are cf ime
proved standard design containing apertures for soclal communication be-
tween rooms, periscoplic observation systems, and destruction=proof work
panels and lights, TImproved reinforcement magazines, controlling circuits,
and & new manipulandum for humans have been constructed., By working
closely with local manufacturers we have made all of this equipment com=
mercially avallable and approved for hospital use, :

A battery of standard clinical tests has been administered t¢ pro-
vide methodological comparisons and objective descripitlions of our pa=
tlents. Thus we have added more meaning to cur measures by showing how
they relate to earlier, more wldely=known measures of psychotie behavios,
Clinical tests could be administered to only 1,54 of the patients we havs
studied using the operant method, showing that the methcd slgnificaatly
increases the number of patients whose behavicr can be objectively
measureds

The ratings of the ward behavior of cur chrenic patients eorrases
lated positively (+.82, P/.001) with their rates of response, showing
that our experimental measures have gensrality in predicting ward bshaviar,

The rates of respohse of unhospitalized individuvals hsve Lssn exe
tensively analyzed and are higher and more stebls than the ratss of
chronic patientse.
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B, FULL STATEMENT OF PROGRESS

' Bla Laboratory Expansion

Approximately one year was spent in designing, constructing and
equipping our 5 new experimental rooms., Figure 1 is a floor plan of
the basement of A building in the Metropollitan State Hospltal. The
laboratory shop and experimental rooms 1 and 2 were constructed three
years ago with ONR funds. A room that exlisted in the basemeni was oce
cupied as a laboratory data=room and office., The dashed lines in
Figure 1 represent the walls constructed with Public Health {.oxrvice
funds., They are of 8 inch cinder block and enclose experimensal rooms
3, L, 5, 6 and 7, the patients'! waiting room, toilets, and a treat-
ment room., Rooms 8, 9, 10, 11 .and apparatus area B were alse con-
structed with Public Health Service Funds.

The patientsv waiting room was placed in operation In dcteber
1955, It is approxlmately 20 by 50 feet in size and will sez® 20
patients at one time., It 1s used as & comfortebls place where the
patients wait their turn in the experimental rooms or to be returned
to their wards upstairs. A radio plays soft music, and megeazines and
- books are available to the patients while they wait. The walls are
- painted buff and dark orange, and the chairs are painted different
bright colors. We plan to use this lounge as & place in which to re-
cord a controlled sample of the patients?! behavior for comparison
with the experimental behavior and the behavior on the ward. The
patients usually spend either mornings or afternoons in the waiting
room. It has earned the reputation of being one of the most attractive
rooms in the hospital as shown by the requests of some patients to
stay in the lounge all day.

.The treatment room is a small 7 by l. foot room containing a
sink, scale, table and 2 chairs, It is used for taking oral temper-
atures, body welghts and giving a routine examination to each patient
each day. It 1ls also used for any medication that should be given in
the laboratory.

Two tollets and a utility room were also constructed. Each 1is
about 7 by Iy Teet In size and 1s painted a combination of pleasant
pastel colors.

The experimental rooms are approximately 6 1/2 feet square with
9 1/2 foot celings. They have light blue paint on the cinder<block
walls and white acoustic tile on the cellings, The doors are heavy
solid-core metal clad hospital doors painted gray. All 5 new experi-
mental rooms are now in operationo. '

Room 7 was placed in operation on 25 August 1955
" 2 29 August 1955
% " " " n n November 1956
" E W 0 n n " 2] March 1956
w L, om " " n ® 26 March 1956

. Each experimental room'contéins a-chair; ash tray, and the standard
manipulandum panel that we have developed for experimentation with
human subjectso
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The data capacity of these 5 new rooms is 6 patient-hours of
data per day per room - a total of 30 patient=heurs of data per day.
This increases our total laboratory capacity from 12 patientehours
to 12 patient-hours of data per day (200 per week or 10,200 per year).
In actual use we cannot maintain this theorctical maximum due te
-scheduling problems and apparatus repair and modification, but we
never drop below 80% of this maximum or 30 patient-hours per day
(150 per week or 7,300 per year)o.

. Apparatus Area A is a long narrow coprridor with facillties for
observing the inferlor of each new experimental room, It hac
acoustic tile on the walls and contains the electrical controliing
equipment for the automatic operation of each experimental room.

Apparatus Area B is now usedifor storage, but 1£ is designed
to be used es an auxiliary recording and control area in case of fur-
ther expansion, _

Rooms 8, 9., 10, and 11 are constructed in the same fashion as the
new experimental rooms 3, WL, 5, 6, and 7. Room 8 1s currently used
for mental testing. Toom 9 is fitted with a couch where a sleep ex~
periment is being conducted. Room 10 is used for storage, and Room
11 houses small animals., These rooms can be used as additional ex=
perimental rooms, for small animal research, or as small offlces in
the case of further expansion.

B2, Expgrimentalvﬁoom Standardizetion

We have successfully constructed indestructable fittings for
the experimental rooms which meet all the criterla for good Operant
conditioning equipments Psychotic humans appear to be the most Qes~
tructive subjects yet Investigated, All parts of the rooms must be
strong enough to be struck with shoes or parts of the chair and still
remain operative. The patients willl unscrew any bolt or screwwhecad
that is showing and they will poke wires in any crack or crevice that
is available. The electrical equipment must be waterproof to prevent
shorting in cases of urination,

We have designed and constructed a standard manipulandum for
human operant conditioning research. It is sensitive, Indestructible,
has stood up well under use, and has generated "clean® rates of res—
ponse, It is being used by 7 of the 18 laboratories planning human
operant conditioning programs, which should make our collective dats
more uniform and more easily interpreted. The device is described

in detail in our Navy Status Report V, and it is commercially availa
able from Ralph Gerbrands, 96 Ronald Road, Arlington, Mass. :

A standard manipulandum panel has been designed wihich is mounted
in each room. The manipulandum, reinforcement deliver{ tray, and
any visual stimull that are used are mounted in this sloping 3/4"
thick plywood board placed at an angle of 600 againat one wall of the
TOOMS o
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i We have found that & sloping work surface stands up best under
rough use and is quite comfortable to work at for long perlods of
time (8 continuous hours of responding have been recorded).

The walls between the experimental rooms contain thicik plexie
glass social windows, The interior of each experimental room and the
surface of its manipulandum panel can be obaerved from the neighboring
rooms through these windows. This "visual=yoking" of experimental
rooms is necessary in studying social behavior (competition or cooper
ation) that is dependent upon visual communication, We have designed
- the rooms so a small area 1s hidden from the view of neighboring rooms.
If a patient withdraws into this hidden area during a social experi.
ment, we can automatically record the frequency and duration of these
"full social withdrawals", When the rooms are used for individual exe
perimentation an opaque slide is placed between the windows vhich elim-
inates visual communication and attenuates auditory communication be=
tween the rooms,

Along the celiling of each room is a ceiling screen of perferated
steel with holes so small that nothing behind it can be seen frem within
the room. Behind this are placed microphones, speakers, bells er horns
used in recording behavior or presenting stimuli., An exhaust fan is
also behind each screens '

We experienced great difficulty designing an observation periscepe
to observe the entire interior of each room through the celllng screen
because an extremely wide-angle lens was needed. A suitable lens was
finally located in war-surplus and we now have an excellent hidden ob-
servation system that can be used for photography and does not have
the obvious property of the half-silvered mirrors more commonly used.

B3, Standardization of Controlling Equipment

Previous experience had taught us that some time spent in the de~
sign of high quality scheduling equipment would save much time spent
in trouble=shooting and experimental break-down., We also wanted equip=-
ment that would be "shock-free" and would pass the electrical under-
wrlters test so that 1t would be safe to use in hospitals., If 1t was
also commercially available other researchers would find it easier to
set up laboratories 1n a hospital settings In collaboration with
Greson=Stadler Company, Concord, Mass, we designed and constructed
complete automatic controlling equipment that is standardized, safe,
and commercially available, It 1s rack-mounted to facllitate storage
and moving and utilizes high quality 2l volt D.C. equipment where pos-
sible, We have found that this time was well spent for in the year
that our new equipment has been in operation we have not lost an ex-
perimental hour due to apparatus fallure. This 1s very important in
research with psychotics because our subjects and their behavior are
often so unique that it would be impossible to replace them if the
experimental design was destroyed by apparatus failure.
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Blio Development of Rate Analyzer

For many years those involved in free operant conditioning have _
discussed an apparatus that would record rate of response directly. ’
We now record cumulated responses against time, and the slope of this
record gives us the rate of response. Since our primary datum s rate,
it would seem appropriate to record it directly with some sort of
"speedometer®™, No device with the temporal properties needed in opere
ant conditioning research was commerclally available and attempts to
construct such a device by using differential gears were not success
fuls, We had an immediate need for such a device so that we could
f1luminate pictures in front of the patients as a direct function of
their rate of response. This apparatus was to be the crucial part of
our attempt at using the reinforcing value of pictorial material as a
diagnostic device,

- It is possible to construct such a device electronicaliy by stor-
ing pulses from each response on a capacltor which leaked off thls
charge at a constant rate, The charge on the capacitor at any instant
would represent that rate of incoming pulses or responses, This charge
could then operate a servo for recording the rate of response or centro.
ling the intensity of visual or auditory stimuli. From our specifica-
tions GrasoneStadler Company designed and constructed a prototype
"Rate Analyzer" which is now commercially available., This apparatus
has many uses in a free operant conditioning laboratory for recording
responses or presenting stimuli as a direct function of the local rate
of responseo

B5, Clinical Correlates of Rate of Response

Untll recently the only clinical measures avallable for the patients
were thelr admission I.Q.'s, admission diagnoses, and the periodic
psychiatric evaluations entered in the patientst case histories. Fur-
ther clinical testing using standard test devices was conducted for
the following three reasons: (1) It would provide an objective des=
cription of the patient population we are studying in terms that the
clinical psychologlst and psychiatrist understand. This is important
in evaluating our research and in comparing our population with the
populations studied by other research projects. (2) To investigate
the possibility of correlations between the standard clinical devices
and measures of the free operant rate of response. Such correlations
might glve promising research leads and would make the operant data
more easily interpreted and integrated by the clinically trained persons,.
(3) To permit a comparison of the standard clinical and the free operant
methods of investigation in terms of the percent of the hospital popu-
lation accessible, Presumably the free operant method should reach a
larger proportion of patlients because it is non=verbal and non-social
and contains the maximum amount of reinforcement. -

In our previous ONR Status Reports we suggested a relationship
between the rate of response of Chronic Psychotics on a variable-interval
schedule of reinforcement and "severity of illness or depth of psychosis",
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The patients who responded at the very low, erratic rates were from the
disturbed wards, were unable to work in hospital industries, and were
untidy and less able to care for themselves than the patients who respond-
ed at high, even rates. The nature or topography of the dilsturbance

(ieeo catatonic, manie, ‘lepressed, etce) did not seem to correlate

with the rate of response, but the degree of the disturbance did seem to
correlate. We had no quantitative measure of this "depth of psychosis®,
The rate of response correlated positively with the "ability to work"

as rated on a ten point scale of our own design. Ratings of the patients!
verbal behavior and social repport did not correlate with the rate,
nelither did the admission I.Qe.'s nor the total years of hospitalization
for mental illnesss ' Therefore high correlations with the standard
¢linical tests were not anticlipated.

Dr. Martha lMednick was the clinical psychologist who was hired
to initiate thls testing program and to select the clinical test bat-
tery., She conducted the testing of all the patients when she was com-
pletely ignorant of the. case histories of each patient and the operant
data of each attendant and patient., This precaution was taken to elim-
inate any possible source of unconcious bias from the testing situatlion.

Intelligence tests. Ve used & short form of the Wechsler Bellevue I
(WBI) In an effort To explore the relationship of currently tested -
intelligence to rate of response. Thils short form consisted of Vocab-
ulary, Comprehension, Picture Completion and Block Design and was found
by Pattersonl to correlate ,96 with the full scale WBI in & hetero-
geneous psychiatric population, as well as in a population of normals.
If the WBI could not be used on a patient, the Ammons Full Range
Picture Vocabulary Test, Form A (APV) was tried in order to determine
whether a less complex type of test (depending very slightly upon verbal
instructions) could be administered., The measure of intelligence ob-
tained by use of the Ammons test 1s of dubious validity, since such
patients could scarcely communicate at alle

Personality tests. The Rorschach test was chosen as a personality
measure since It could be adminIstered with a minimal amount of verbal
communication. Attempts were made to relate the various Rorschach
scores to the rate of response,

- Psychological test behavior rating scale. The Tulane Behavier
Rating;gggIe (ﬁBS!, Jeveloped by King 1n his work on the psychomotor bew
havior of schizophrenlcs<, was also used. This scale represents an
attempt to assign a quantitative measure to the behavior of the patient
during the actual psychological testing. The TBS consists of 12
'subescales, each having a possible range of scores from 0 to 0. The
highest possible score is thus 480 -~ which would represent an adequate
adjustment to the testing situations The TBS was scored by the cline
ical psychologist immedlately following each testing period.

1. Rabin, A.Is, and Guertin, W.H, Research with the Wechsler=-

Bellevue test: 194521950, Psychol. Bullse
1951, 1, oi12lie *

2, King, HoE. Psychomotor Asgecté of Mental Disease, Cambridge, Mass.
: : Harvard University Press, 195L.
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We chose the L=M Fergus Falls Behavior Rating Sheet (LMBS) as
a measure of ward behaviorz because it met the following criterias

(1) It is brief and simple and can be understood and filled out by

the average hospital attendant, whose maximal cooperation we enlisted,
At this hospltal the attendant 1s the person most likely to have an
overall picture of the chronic patient. (2) The MBS is rcatricted

to currently observable behavior with emphasis upon what the patient s
actually doing. It does not deal with constructs and inferences which.
are almost always less reliable than the behavioral descriptions from
which the inferences were drawn, (3) The scale has been used with =
chronic population and 1s sensitive to differences within such a gros.
(L) It is a simple indicator of gross disturbance, independent of
peychiatric diagnosis. (5) The LMBS picks up behavior changes in

a patient over a short length of time (two weeks). This is in line
with our aim of making periodlc correlations of rate of response and
those behavior ratings. The LMBS covers eleven areas of behavior.

Each ranges from a rank of one for the lowest level to a rank of five
for the highest., and the average is taken as the final stored

The results of attempting to test 6 normal attendants and 22
chronic psychotic patients are summarized in Table 1. Ten of the
patients were untestable (1 left the room after five minutes, 3 con=
tinually hallucinated, and 6 were gither unable to understand direc-
tions or communicate their answers). Therefore [|5% of the patients
that will enter the experimental rooms each day and respond at some
low rate for candy reinforcers are not testable by the standard clini-
cal tests. . To date we can study T0 to 80% of the patients we approach
on the wards with the operant method. Twenty per cent of the patients
refuse to leave the wards., With special training techniques (starting
reinforcement on the wards) we probably can decrease the number of
patients who refuse. Thus 80% of. the chronic hospital population is
reached by the free operant techniques and about EO% by the standard
clinical tests.

There was no difference in the total number of years of hospital-
ization between the testable and untestable patients. Ward Assignment
was quantified by assigning a score of 5 to patients on the admission
wards, L for patients on parole wards, 3 for the locked wards, 2 for
the untidy wards, and 1 for the disturbed wards, Note that the
median ward score for the testable patients was significantly higher
(P ® ,06) than that for the untestable patients., This shows that
the untestable patients tend to be on the more restricted warde-

The intelligence test (WBI, scores for the attendants were ap-
proximately normal (Median 107) and significantly above (P & ,05)
the T.Qo's of the testable patients (Median 84). The Rorschach
variables reflect the restriction usually found in the chronic psychotiz,

gl“Lucero, Re Jo, and Meyer, B. F. A behavior rating scale suitable
for use in mental hospitals. Je.clin.Psychols,
1951, 7, 250=254. N
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This restriction was particularly evident in the low number of res-
ponses (R), poor language usage, and meager content of the responses.
The F+% of the testable patients was significantly below that of the
attendants (? & ,05), » '

The attendants scored significantly higher on the Tulene Behave

ior Scale ratings (median i80) than the testable patients (ierien

who scored significantly higher than the untestable patients
(median 21), This shows that the three groups differ significantly
in their adjustment to the testing situation. The median rating
for all 22 patients 1n our sample was 100, with a range of 0 to 350.
The populations reported by King in his development of the scale received
mean scores from 299 to 399, Therefore, it is clear that our patients
were more disturbed and less accessible to testlng than the patients
studied by the Tulane group. To be sure that we were using the scale
in the same fashion that King did, we sent him written descrioitions of
how 5 of our patients behaved in the testing situation. King secored
these patients lower than we had originally rated them. The differ-
ence between our ratings and ¥ing's ratings cannot be attributed to
rater bias, therefore. -

The Lucero=lMeyer Tergus Falls Behavior Ratings (TLMBS) also sige-
nificantly separatecd the attendants {(median 5,0 from the testable
patients (median 3%,1l) who were rated significantly above the untestable
patients (median 1,9)., The median for the 22 patients was 2.3, with
a range of 1,3 to %.,8. These valuss compare favorably with the medlan
score of 2,5, with a range of 1,3 to li.7 obtained by Lucero and Meyer
in their original reliability studies for the scale. Since the rating
scores are so similar we can conclude that our population bshaves about
the same on the wards as did the population studied by Lucero and
Meyer in the I'ergus Talls Hospital,

The mecian number of responses per hour (R/Hr) for candy rein-
forcers delivered on a one~minute variable-Iinterval reinforcement
schedule for the ten hours nearest to the date of the LIMBS rating was
used as a measure of the operant rate. The median R/Hr. for the
attendants (9,566) was not significantly above the median rate for the
testable patlents (1,121), However, one attendant had a relatively
low rate of response, Independently, the tester had reported that
the ovality of this indlvidualts performance seemed to Indicate the
presence of serious psycholcgical »nroblems. The attendant later vole
unteered the information that he was currently undergoing psycho-
therapesutic treatment, lending support to the clinical impression and
the operant recording of a deviation from normal. However, since this
person was unhospltalized he met our current experimental definition
of "normal", The median R/Hr. for the testable patients (1,L21) was
significantly above the median /Hr. for the untestable patients (19).

The median sum of the intersresponse times greater than ten
seconds {€ IRT,10") and the median number of inter-response times
greater than ten seconds ( FIRT710") weecomputed for the same ten
experimental sessions (one hour-long sessions per weekday). These two
measures measure the amount and frequency of pauses over 10 seconds
duration in responding. ‘e have previously reported that pausing on a
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variable=interval schedule of reinforcement is one property of psychosis,
It is during these pauses that many psychotics engage in their partic-
ular individual symptoms (pacing, talking, rolling on floor, etc.).

These two measures approximate the duration and frequency of “psychotic"
distraction that interferes with the stable rsete usually produced by

the varisblesinterval schedule,

The median sum of the inter-response times greater than ten
seconds (€ IRT »10") significantly separates the normal subjects from
the testable patientss The significance of the difference betwsen
the median 4 IRT ?10" for the testable patients and the untestable
patients is greater than the significance of the difference between
the respective R/Hr, which shows that the € IRT»10" is a more sen-
sitive measure of the presence of "psychotlc distractions® than is the
over-all R/Hr,

The median number of inter-response times greater than ten
seconds (W IRT > 10") is not as sensitive under these conditions as is
the £ TRT?10", but it does show significant differences between the
normals, the testable and the untestable patients.

There are, of course many possible inter~correlations between
these measures shown in Table 1., Only two of the more important are
reported here. The median R/Hr. was not related significantly to
R/Hrs. taken at random at any time the patients were rated on the
LMBS. But the R/Hr, nearest to the actual date of rating correlated
+,82 with the LMBS score for all 22 patients (Rank-difference correle
ation, P €s001). This indicates that the patients showing good hose
pital adjustment had a higher rate of response in the experimental
rooms and demonstrates some predictive generality of the operant rate,
Tt also fits in with our notion that the "degree of psychosis" or
"strength of psychosis™ can be measured by the duration and frequency
of its Interference with a stable rate of adjustive behavior maine
tained by some strong reinforcer, The TBS and LMBS scores were poOSe
itively related (Olmstead-=-Tukey Corner Test, P{.001), which shows
that adjustment to the testing situation is positively related to
adjustment to the hospital situation. The TBS was also related to the
R/Hr. but this was not as significant (P£.02) as the above relatione
ships, so that although testability is related to the rate it is not
as closely related as is the patients! ward behavior.

It must be emphasized that the relationships described here
hold only for the chronic psychotic., There is indeed some suggestion
that the relationship bstween rate and severity of illness might not
hold or might be reversed in acute patients. G. F. King, et al, found
at the V., A. Hospital in Battle Creek Michigan, in a test of our
hypothesis, that severity of illness was not related to operant rate
in acute psychotics. However, he used rating scales to measure
"severity of illness™ that placed most of their emphasis upon infer-
ences rather than on direct description of observable behavior as
does the LMBS., Most of these inferences are usually based on the
patients verbal behavior, and as such would be heavily loaded with
verbal factors as are the standard clinical tests. We have shown that
the rate in the chronic psychotic does not correlate with his verbal
behavior, but does correlate highly with his ward behavior and his
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cooperation in the testing situation.

In summary, the clinical testing showed that our pat
representacive of the average natients in & large state hos
(Fergus Falls) and they are more severely disturbed snd not
accessible via ordinary means of communicaticn as the pgyoho
tients generally used as experimental subjects (The Tulens Studyle
Torty-~five per cent of the patients who were accessible bW operant
techniques were inaccessible to clinical tests. Thess untestalbls
patients were hogpltalized no longer, but were cssigned To nore rew
gressed wards than the testable patlents. Normal sttendants, testavle
patients, and untestable patients all scored significantly different
on testability, "ward behavior", and rate ol responss measurss, thus

showlng thet the rate of a free opcrant rosponss covrelates h:gliy

with other measures of the “deg"ee of psychosis®™, The f“ee operant
method reaches approrimately 80% of the chronlﬁ population of e
large State Hospltal, while the standard clinical {ests reznch only
about [10% of such a group.

B6, Normal Control Data

Although 1t may evpear to experienced operant conditioners to
be a tour=ce=forcec or a waste of time, we feclt that sincs ve were
basing so muchi empheslis on the low and erratic rates of response of
the psychotic, we should, perhaps make absolutely sure that these
pauses were not a property of the human being, They are not prassnt
in the behavior of lower organisms on a variable-interval schedule
under these conditions, but data from normal humans held cin a vap=
iablesinterval schedule for a long time have never been collected.
(Some critics have suggested that it is "normal®™ fer a humen to bLee
come bored and pause often when he ic "faorced® to »espond in such
a simple situation, etcs,etco) In order to finally angwer such guese
tions we studied 5 normal attendants for 50 hour~long evperimental
sessions, one session per day, on the same schedule and in the same
room we used for the patients, Iickels were used as reluforcers
(as they have been with pgtwcnis also) and a subject could receilve
as much as 3,00 an hour for pulling the manipulandum. At the end
of ecech experimental sescsion we asked the subject how many responses
he made and how many nickel:z he receilved,

Results: 1In general it is clear that ths normel srhjcclts rese
pond at high, even rates of response on the varisble~Iinterval schedulie,
and that this rate is maintained for as lony as 50 experimental hours.
The normals'? rates of response were 31gn11:cantly above the patients?
rates, and the sum and number of inter~response times greater than
ten seconds for the normals were significantly lower than the patlients?
values. These were the main results we wers locking for.

However, a number of interesting phencmena were cbgsrved duving
the course of the experiment which had not been anticipated., Although
there was fairly large individual variability, all cf these plienomena
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are illustrated in Figure 2, where the numbser of responses per hour,
the number of inter-response times greater than %Hen seconds, and the
sum of the inter-response times greater than ten ssconds are plotted
for each sxperimental session. The subjiscts estimate of the number
of responses he made that day is also plotied., There were 50 hours
of reinforcement with nickels on a oureminute variable interval
schedule followed by 7 hours of extinction, at which time the 3ube
ject refused to come to the laboratory., Unless the subjects are
forced into the rooms or reinforced for just sntering the room, very
few trials during extinction are reczorded tsiore the subjects »r2-
fuse to varticipate in the experimeni, (Lowser animals don?!t do this
because they are forced into the experimental enclosures). ALYl of the
normal subjezts vefused after 7 hours of extinction or less, Some

of the patientsz also refuse to enter the rooms during extincticn, but
others will go on for years without any veinforcement,

The num%er cf estimated responsass is usually less than e ace
tual number of responses, depending upon the absolute rate cf resw
ponse., Note that the estimated responses also follow a different
form than the actual responses: they reach an asymptote sooner in
most caseso.

Note also that the number of actual responses gradually ine
creased for about 20 sessions was stable for ebout 5 sessions and
then sharply fell %o a value of about 2,000 R/ir. This sharp drop
in rate to a low wvalue (which is more appropriate to the variable-
interval schedule) is similar to the sharp changes in learning curves
that used to be described as "insightful®, Note that the # IRT)> 10"
increased only while this change in raite was occurring. The same
thing occurred during extinction., This behavior of the # IRT» 10"
as the first derivative of the rate, or the second derivative of the
responding, might prove useful in measuring the dynamic aspects of
psychosis (cyclesg rapid discrimination changes, etc.). Note also thet
the £ZIRT 710% stays at a low value until extinction (which we would
predict in a normal subject}

We plan to continue the use of a limited number of normal con-
trol subjects when ever we discover a behavior anvmaly that we feel
is indicative of psychosis. This we can screen our psychotic
populaticn looking for behuvior patterns that deviate from what we
would expect on the basis of the lower animel research of the past
30 years. Vhen we discover such an an‘m:ly we can then run a few
normal controls to make absolutely sure we do not have a species dif-
ference rather than a form of psychotic aberration.

B7o Pure Tones as Aversive Stimulil

There are many reascns for aszsuming that the behavior involved
in escape, avoidance, fear, and anxiesty might be different from the
normal with psychotic patients. 1In order to study these behaviors
experimentally, an aversive stimulus is needed. Electric shock-grids
are used to deliver shocks to the feet of lower animals for this



purpose in most experiments. This 1is, of course, out of the question
with human subjects (although shocks to the head are often described
as therapeutic). Loud noises have been used as aversive stimuli with
lower organisms, but they would disturb the hospital personnel since
our rooms are not sound proof. Pure tones have produced escape and
avoidance behavior in some patlients. The tones will elicit escape
and avoidance from 8ll normal subjects tested. We have used tones

of 120, 2,000, and 3,000 cycles per second of Intensities approxi-
mately 90 db above the human threshold. At this time an oscilllating
tone between 2,000 and 3,000 cycles seems to be the most aversive.

We have to permlt the patients to respond for candy while the tone 1is
‘on In order to keep them from escaplng from the experimental room.

Our preliminary results show that 5 out of 12 patients (L2%)
have responded to escape a 2,000 cycle tone on regular reinforcement.
One of these 5 patients had never responded at a high rate for any of
the positive reinforcers we had used to date (candy, nickels, food,
cigarettes, plctures, and music)., Seven out of the 12 patients had
thelr rate of response for the candy reinforcers suppressed by the
tone. Two out of the 12 patients (17%) had their candy rate facilita=
ted or increased by the tone escape behavior. This is very interes-
ting from a theoretical point of view for 1t shows that a stimulus
(and or its elicited responses) can have aversive properties (producing
escape behavior) and facilitative properties (increasing the rate for
~candy reinforcement) at the same time in a single individual. Any
attempt to call this a special case will only lead to arbltrary de=
cisions and much trouble in description.

We are currently using the Rate Analyzer (described above) to
control the intensity of the aversive tones., In this way the faster
the patlent responds, the less intense becomes the tone. Such cone
trol permits the patient to move gradually from escape to avoldance
behavior independent of experimental manipulation. In cases where
his avoidance or escape thresholds might shift (due to adaptation or
psychotic cycles, etco,) the method is self-corrective., The self-
corrective property is also useful 1f the patient'!s behavior is so
cyclical that he can avoid adequately on one day, but is only capable
of escape on the next day. The Sidman technique has some of these
properties; but we have found that patients become quite upset before
they learn the appropriate response sequences,

B8, Investigation of Social Behavior

The 5 new experimental rooms are designed so that they may be
used to study social behavior by opening the "social windows" connect-
ing the rooms., We have not yet progressed beyond the exploratory
stage with this research. We have investigated the effect of simply
opening the window, so that a slow, regressed patlient may observe an
active patlent responding at a high rate. This "imitation® operation
does not appear to increase low rates of response, We have also Ine
vestigated the effect of imitation, demonstrations and verbal commands
from the experimenter, In some cases such aids have increased the



"rate of response of slow patients, but in other cases the patients
have not reacted to these treatments. We soon plan to investigate
the cooperative ability of the patlients by reinforcing them for
making cooperative responses.

'B9. Investigation of Vocal Behavior

We do not have the facilitlies to extensively investigate the
vocal behavior of patients. We need microphones and voice keys so
that we can automatically record and present vocal stimuli. Also,
the room should have better sound attenuation than the cinder block
walls provide, In some exploratory work we have brought the hallucin=
atory vocalizations of one patient under the control of exteraal .
stimuli, We have also noticed that certain sounds will elicit large
amounts of hallucinatory behavior in some patients,

Bl10s Publications

The following publication includes work done under this grant
and contains a detailed summary of the apparatus and method. A copy
of this article and of its discusslion is enclosed with this report.

Lindsley, Ogden R., Operant Conditioning Methods Applied
to Research in Chronic Schizophrenia,
Psychiat. Res. Repo. 1956, 118-139; 11;7-»153e

The fbllowing article éontains a discussion of the problems ine
volved in measuring psychotic behaviors Reprints are not yet availe
ableo.

Skinner, Bo Fo What is Psychotic Behavior? Chap. in
' Theory and Treatment of Psychosiss
Some Newer Aspects,, Washington
University, 1956 (in press).
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C. PLANS FOR THE FUTURE

Cl., Clinical Correlates

We plan to continue using tie LMBS ward behavior rating scsale
to determine whether weekly ratings will vary with the cyclical changes
we observe in the behavior of some of the patients. We alsc plan ©o
complete the clinical testing of our patient population so that we will
have a complete psychological description of our patients for correla
ation with the various operant behaviors we generate.

We plan to have a competent psychiatrist evaluate our pé-
tients so that we will have a recent evaluation %o use in describing
our patients to persons trained in Psychiatry., Such evaluations might
also suggest interesting research leads o use with individvel zatients.

In collasboration with Dr. Joseph Matarazzo of Harvard Medical
School and Mr, Charles Orth of the E. D, Chapple Cc. we plsn to measure
the verbal behavicr of our most adjusted patients in the interview
situation using the Chapple Interaction Chronograph. We feel that the
use of this device will again add descriptive ard interpretive data
to our patient population.

C2, Socisl Behavior

It is plannsd to "yoke" twe experimental rooms for the study
of cooperation in the near future, We feel that many of our patients
that respond fairly well when alone, will experience difficulty when
they must respond in a social situation in cooperation with another
patient, We alsc plan to study altruism, sadism, and competition in
a similar fashion.

C3. Vocal Behavyior

If we can squip a room with sound attenuaticen, a microphone
and appropriate voice keys, we plan to record the fregquency of hal-
lucination at the same time that we record the rats of the operant
motor response., We have noticed that the occurrence of these "hale-
lucinatory outburstas® is in many cases a functicn of events in the
immediate physical environment, An experimental analysis of the
stimuli controlling hallucinations would tell us much about the
nature of psychcesise

With *this eguipment we could alzso selectively reinforce cere-
tain vocal responses and determine whether thsy follow the same behav-
joral laws as do the patients’ skeletal motor responses. Thus we
could establish wide response generality for the wmethcd and also be-
gin to attack the probiem of the "magic of the word".
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ClLo Extensive Analysis of Discrimination and Diflexsniiation

Simultaneous stimulus discriminatiorn ars respons differentia=
tion will be measgured inaroom with & manipul::;a and 2 stiw ius
lights on the panel. By reinforcing cne combination of light and
manipulandum, the amount of responding in the other combinations
should decrease since these responses would be extinguished. {Not
reinforced.) The amount of responding in all combinations wili be
continuougly and separately recorded, and will _Lrovide a messire
of the azguisition and the final level of discrimination and dif-
ferentiaticn, Presumably these are related to generaligation,
stereotypy, rigidity, and compulsion, all arsas that many people
feel are different in the behavicr of psychoties from thai of
normal subjects. The apparatus has been construsted and is nnw
in use.

This will be our first screening device. It is plannsd to
study a large group of patients and normals for l continmuoue hours
each in order to obtain a measure of the distribution of ancmelus
discrimination and differentiation within ths hospital population.

C5. Conditioned Pear (Conditioned Suppressica)

We have established conditioned swoprassion of knob pulling
for candy reinforcement by following s bell (ennditioned suppressive
stimulus) with a mild electric shock %o tns manipulandum (combina-
tion suppressive and punishing stimilus) in cne patient. The cone
ditioned suppressicn is very stable and has lasted for over 2
months at this time. We plan to condition some more patients in
the same manner and determine whether they zan make this fearful
discrimination. Those that do can be observed when they receive
reserpine therapy or any of the other tranguillizing agents., There
is evidence from lower animals that these tranquilizers eliminate
this conditioned suppressive response. To desmonstrate this effect
at the human level with psychotic material would be very important.
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