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Abstract

The possible operation of a stimulus-task interaction was

iected behavior in dogs.

Eight dogsiwere trained;infi b}&;pation des1gned to confirm
kot TNt 1. (1978) that dogs

explored in a stddy”of signaj-;

displayed signal d1rected _ehavio“ (SDB) to visual cues
"predicting food de]1very Two experiments tested a
two-by-two cross of SIQnal (one or two stimulus conditions)
with task (go/no-go or right-left d1scr1m1nat1on)
0bservat1ons of or1entat1on, approach, contact, and various
specific social responses were recorded es evidence of
signal directed behavior. |
in Experimentkf, two phases of ge/no—ge training were _

giQen to four dogs In one phase one cue was presented from
two locations to 51gnal del1very or non-delivery of food on
a given tr1al. In the other phase, two cues were presented
from one‘locatidn to signal %hether food wasftO‘be made
available. The results showed signal d1rected behavior to be
-a robust phenomenon but no interaction of task and cue
cond1t10n was observed In Exper1ment 2 two phases ot
tralnlng were given in a food ava11ab1l1ty problem in wh1ch
food was delivered on every trial, butvthe location for the
de11very var1ed between two locations. In th1s exper1ment
one cue from two locations or two cues from one location
signalled the food de]ivery sitel. Results in this experiment
were similab to those in Experiment 1, in that some of the

dbgs consistently displayed signal directed behavior but in



both test conditions. < .

The general result was that virtually all of the
individuat4ré;ponses recorded by'denkins et al. were
observed here, but the anticipated interaction of task and
cue condition did not develop _
Several possible explanations for the failure to

identify an interaction were explored. One possibility was

that the sensitivity of the measure of an § ;Jm
P

not suff1c1ent ‘to discriminate an 1nteract1-tr,>

tion was

d sono . *&3
'1nteract1on was "observed. A second poss1b1lity focused on o
the fact that training cond1t1ons may have supréssed or
overshadowed an interaction. F1na]1y, it was suggested that

the the behavior in question would be_more adaptive if no

4nteract~on were to occur.

s
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I. Introdyction

»In 1968 Brown and denk1ns demonstrated that pigeons could
be cond1t1oned to peck Keys simply by arranging a
epnt1ngency between presentation of the d1scr1m1native:
stimulus (Sd) and delivery of the reinforcer (Sr;); By
i}luminating the key light for several seconds immediately
;pr1or to delivering the reinforcer, Brown and Jenkins were
'able to produce cons1stent key peck1ng despite the fact that ‘
they neither shaped the response nor made Sr+ del1very
conditional on response occurrence. Thie phenomendn Was
called autoshaping, reflecting the facf that the nesponse
eame to be dieplayed via exposure to an'Sd-Sr+ contingency.
It .might be mentioned that in many ways thie preparat{ON\
follows the traditiona] Pavliovian procedure: the sole
édntingency is between CS presenfation and‘US delivery.
However , an important deviation from traditional
‘applications of the Paviovian procedure, critical to the
demonstrationno; the behavior, is that in these'stud%esﬂ
subjects are not res;\Ained‘ ! |

Concept1ons of the phenomenon underwent several changeso
as more was discovered about the nature of the behav1or and
its controlling factors. In a recentlmonograph,qﬁearst and
Jenkins (1974) suggested that autoshaping was an instance of
"~ a more general phenomenon which they called signh tracking.
The authors propqsed the name sign tracking to refer to

behavior directed both toward and away from a stimulus as a

function of either a positive ar negative correlation



between presentation 6f the stimulus and delivery of a
reinfohéer. The stimulus was considered to be a sign because
it predicted the presence or ébsenée of'the reinforcef. ”
'Tracking was to bevintérpretgd 1fberall§ in that it referred
both to an organism’s orientafioﬁ, approach, or contact
respon§és di;écted.toward a sign; and to withdrawal or
ﬁespénses‘directed away from a sign.

A demonstration by denkins,.Barrera, Iré]and and |
Woods'ide (1978) that dogs direct‘behaviof toward a stimulus
predicting food delivery added another example to the
literatufe, and another enfry to the list of names: signal-
ce;?;ned behavior&(hereafter called gigna] dirééted
behavior, or SDB). 1In that study, the traditional
"autoshaping’contingenpy was applied to Unrestrained dogs in
an open experimental chamber.-ln'an effort to clarify the |
nature of signal centered reactions and théir controlling
stimu]i} a single auditory-visual compound was pfesented |
“from the right of the left of an unrestrained dog,oh'a mat.
at éne end of an enclosure. Presenting the stimu1q5’fnom one
side (S+) signéled food delivery at the end opposite the

mat, while pfesenting it from the other side (S-) sigﬁaled

' An interesting corollary to sign tracking was proposed by
Boakes (1877). He coined the term goal tracking to describe
the fact that, rather. than approaching or tracking the
signal, animals occasionally will approach or track the goal
or food location. This phenomenon seems to occur more '
frequently as a .function of .such factors as increasing
explicitness of the goal in conjunction with decreasing
explicitness of the signal. However, the nature of goal
tracking lies outside the primary scope of this discussion,
~and will be pursued no further.



no food. As was the case in earlier studies, no explicit
response to the stimulus was-demahded for the.reinforcep to
be delivered.

The authors examined the behavior exhibited by the dogs
during stimulus presentat1on, given d1fferent1a] responding
to the S+ and S-, their 1nterest can be translated into two
fundamentaT questions. First, do the dogs‘discriminatively
approach the food delivery site of do they respond’more to
the signals themselves? Second, assuming the latten outcome,
what type of behavior might‘be directéd toward them? Would
the S+ acquire the hedonic properties ofqthe Qignaled event
and thereby evoke consummatory action patter‘ns'7 If so, we
m1ght expect to see the dogs approach and lick, bite and/or
chew on the source of the st1mu1us. In other‘words, they'

* should treat it as if it were food. Or, would ghe S+ |
function in some other, related mannér, e.g., become the
focus of’other hedonfcally motivated‘@non-consummatory)
'behavior? In this.instanqe, we mighf see goal tracking or
tﬁe behaviors that Jenkins et al. observed: signa]_approabh
and contact, barking, tail-wagging, begging ahd‘othér
similar canid behaviors. Finally, might the S+ and
Subsequent fqod reinforcement come to control uﬁrélated{
,nOn-feed{ng behavior via instrumental conditioning? The
possibilities for responding here are innumerable.

The denk{ns et al. results were'uhambiﬁtous.‘For four
- of the five subjects, S+ and S- controlled consistent SDB

reflecting their predictive sigh1fi¢ahce.'The S+ was the



target of\behaviore which were distinctly different ﬁrom

" both early training responses to the S+ and goal directed
respond1ng Spec1f1cally presentat1on of the\S+ was
followed by approach to and occasional contact with the
stimulus source.” In addition, individual response patterns
manifested a variety~of social play behaviors and Qhat were .
judged to be food eoliciting responses, such as begging,
_bark{ng. ahd prancing. On the other hand, fhe S- was

associated with such,responses as a general increase in

~-activity or with no respond1ng at a]l

Two important quest1ons about this research ‘may be
‘raised. JenKins et al. posed one quest1on. How can this" .
result best be explained? The ofﬁer question, arising from
the research of Konorski and -two of ofs\essociates, is: Can
it be shown”tha? the display of SDB is suosee&\}o

interactions among the‘elemehts of the SDB prepaFEtion?

Answers to these questions must be sought both in T

traditional explanationsdof learning and other perspectives_x
which diverge from the traditional views.in a variety of
"ways.

Whether there may be an interaction will be discussed
in a subsequent section. This point concerns the nature of
the relatfomships between the elements of the conditioniné
peradigm,_end whether signal directed behavior will vary as
function‘of interactions aﬁohg them. This poss%bi]ity is
suggested by a segies of sfudies cerried out in KonorsKi’s

laboratory, Hn whioh relative perforhance of the target

¥

~5 -
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response proved ‘to be a function of qual1t1es of the‘cue and
the response. That a s1m1lar 1nteract1on might also be
demonstrated in an extent1on o#\the study by denk1ns et al.
is. the primary focus of this research. '

Whether an adequate exp]anat1cn for SDB has yet been

~proposed can also be questioned. Of berticular interest. to
the question of exp]aining .SDB is whether concepts taken
from contemporary learn1ng theory will suffice to c]ar1fy
the phenomenon or whether models of behavior which rely on
new concepts - or on' fundamentally re-worked old concepts -
must be developed. Jenkins et al have suggested that models
proposed prior to 1978 were inadeqnate{ citing a variety of
shortcomings in .each of them. Their exclanation, and the
original hypothesis of Which ft is a variant, will be
dfscussed next.
A. The Origins of Signal Directed Behavior

| It might be argued that the only major difference
between the SDB preparation and the Pavlcvian preparation is
the lack of restraint, and that Pavlovian concepts'shculd
provide sufficient explanation of the phenomenon. Simi]afly,
it might be‘suggested that because of the ]ack of resfraint
instrumental cont1ngenc1es come into play, and can provide
the necessary exp]anat1on for the nature and var1at1on in
SDB that Jenkins et al. found. These possibilities will be
. examined firs& for their,reletive st}engths and weaknesses.

' Then, an alternative view will be presented which emphasizes



tH;_form and evolutionary origins of SOB.

Traditional aécounts of 1edrn1ng in the PavloVian
preparatiod o ‘_ |

| ‘ Ip_the profotypical Pavlovian procedure, a .subject is
presented with a HeutraT, or conditioned stimulus (CS)
followed by a biologically important, or,u%¢ohditioned
stimulus (US). After several preseﬁtations of the two
stimuli,”respondiﬁg which previously occurred .to the US but
nqt the Csppow occurs upon presentation of the CS alone. The
| previous]yﬁﬁéutral stimulus abparently is ﬁo longer neutral.
Why the stimulus has changed is still a matter for
discussign. Mackintosh (1974) descr ibed three attempts to
‘explajn this phenomenon.‘The first, stimuius substitution,
was suggested by Ravlbv.-The other}fwo applied the law of
éffect‘to thé”Paviovian procedure, implicating instruhental
»reinfbrcement in the preparation. Each will be despribed
briefly. |

‘Paviov (1927/1860) proposed that the CS became

associated with and sﬁbstituted for the US, thereby becoming
-an'elibitor itself. There are two genera]:imp]iéatjons of
. this arguement. The first is that if the CS substitutes for
“the US, then the'conditiohed response (CR) to the CS should
resemble the unconditioned response (UR) to the US. Second,
a strict substitution view would demand that the
relationship between the CS and the CR resemble the
relationship between the US and the UR. For éxample, the
1atency, duration and amp}itude of the CR should compare



favorably to those of the UR. /

Regarding a stimulus substitution approach to the
Pavlovian preparation, Mackintosh evaluated a number of
studies concerning CR-UR similarity; and conclUded'

In sp1te of almost un1versa1 re3ect1on, stimulus-
subst1tut10n theory is str1k1ng1y resilient: the
variety of responses elicited by a CS closely
matches the variety of responses elicited by the
Ucs. App%rent exceptions bedome less‘convincing on
clbsér inspecfion and attempts to read into .an .
E\animal’s behaviour signs of ‘expectation and
. preparation tell us more about the experimenter’s
preconcepiions than the subject’s behaviour.
(p. 107-108, 1974)
Jenkins et al. found that such similarity did not hold for
SDBA however, s1nce their dogs did not "consume the
st1mu11t\ght rather treated them in dramatically non-
consummatory ways. Thus, though Mackintosh concluded that a
stimulus substitution view of Pavlovian conditioning cannot
be rejected, that view must be held in abeyance sjnce it
seems not to apply to SDB; ”
| ‘ Neither do applications of the law of effect resolve
.questions about how best to describé Paviovian conditioning.
Those explanations were held by Mackintosh to be variants of
a view wh1ch he suggested can be traced to the wr1f1ngs of
Hu]l In one case, superstitious instrumental re1nforcement

is sa1d to occur because the CR is followed by a response-

|



strengthening event (ingestion of food or termination of “
shock). That is, while the proceddre appears to be '
Pavlovian, in fact it is instrumental. The other approach
suggests that both preparations can be found in one design.
While delivery of the US is programmed to be independent of
the Subject’s behavior, the value of that stihu]us may be
affected directly by the occurrence of the CR. By preparing
the subject for the US, the CR mifigates an aversive US or
enhances an appetitive US. This change in the value of the
US, compared to its value in the absenée of the CR, renders
plausible the argument that the CR is in fact an
instrumental response. _

It has been proposed that instrume;tAI reinforcement is
an important factor in the Pavlovian preparation, ranging in
influenbe from a ma jor determinant of the form of the CR to
only one of ﬁahy factors which may influence the CR. Taking
the strong position, SKkinner (1948) suggestéd that
instrumental reinforcement not only occurred in Pavlovian
conditioning but that it might be the central mechanism by
which CRs arose. He proposed that noncontingent delivery of
reinforcers would strengthen whatever behavior is occurrfng

at the moment oé reinforcement. Such noncontingént 

~o

reinforcement would have the effect that, over the course of
many tria]s,‘one'behavior would becbme increasing]ylmore
like]y‘to be expressed, and therefore to be réinforced, As a
result of this increasiné like1ihood of occurrence,

apparently non-instrumental preparations could produce



| 1
responses instrumentally. The crux of Skinner's arguement

rested on the assumption that behavior in the superstitious
cohditioning pre%?ration was far more varied than might be
predicted by a strict Pavlovian view of the procedure. He
concluded, therefore, that the superstitious behavior had
been instrumentally conditioned. |
Skinner's interpretation of the superstition experimént
remained the dominant one until the early 1970’'s, when
Staddon and Simmelhag (1971) reevaluated the superstitious
conditioning paradigm. They paid close aftentioh to interim
behaviors (those occuring at times other than immediately
prior to reinforcemént) and terminal behaviors (those which
became increasingly more frequent as Sr+ deliver&
approached). They found that pigeons consistently oriented,
moved toward the key andvpecked (but not necessarily the
key) as the end of the reinforcement interval approached.
These results suggested to Staddon and Simmelhag that
interim behavior is far from idiosyncratic but instead
reflects a bio]ogical organizing factor inherent in the
hature of the pigeon. Thfs finding Qas to have a profound
effect onvcontempoféry experimental psychology. In fact,
Schwartz (1978) wrot; that’this research by Staddon and

Simmelhag "...may turn out to be one of the most important
contributions to the analyéis of behavior in many years"
(p. 132). The significant impact of the paper came from‘its
explicit application of evolutionary theory to the

understanding of the reinforcement mechanism. Using the
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Darwiniaﬁ concepts of variation and selection, Staddon and
Simme lhag developed a ﬁodel of behavior in which organisms:
express a set of species specific interim behaviors from
which reinforcement selects 6ne terminal response. This
research marked a major turnwng pownt for psychology and as
a result several 1Lnes of research began to coalesce into a
ma jor school of evolutionary thought in learning theory.
The conclusion reaqhed by Staddon and Simmelhag that
behavior in the superstitious éonditioning preparatioh was
biologically organized echoed the conclusion reached by
Brown and Jenkins in 1968. Brown and Jenkins proposed that
the autoshaped key beck was produced from species-specific
response tendencies of the pigeon. Because no explicit
control to prevent instrumental conditioning was employeg,
occurrence of the Key peck quite likely was affected by
subsequent delivery of the reinforcer. However, even this
second facet of autoshaping was qualified by a subsequent
study which employed an omission procedure. Wﬁl]iams and
Williams (1869) reproduced the Brown and Jenkins design with
one important modification, that Beingvthé application of an
omission contingency. Whereas reinforcement delivery was
strictly non-contingent in the previous study, Williams and
Williams required thét the pigeon not peck for the
reinforcer to be delivered. The result was that despite the
omission procedure, pigeons persisted in pecking a key when
Keylight onset predicted food defivery. It pEoved to be the

Pavliovian and not the instrumental contingency which was
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paramount. This outcome and the many comparable findinqs-in
subsequent research make a strictly instrumental view of
Paviovian conditioning difficult to hold. These various
findings Qppear to paint a bleak pioture'foﬁ‘an instrumental
view of Paviovian conditioning, and‘squest that attempts to
interpret learning in the Paviovian preparation using‘
1nstrumental qphcepts might best be abandoned.

Nevertheless, thebéAiéwéQidenCé'which}has led some .
(Gormezano & Kehoe, 1973; Gormezano & Moore, 1970; Prokasy,
i965; for example) ‘to propdse that an instrumental )
contingency ;;n be clearly demonstrated in the classic
Paviovian preparation. In the eye-blink or nictitating
membrane preparation, response latency and duration have
been modified as a direct function of thé CS-US delay and US
duration. This evidence does not justify abandoning a
Paviovian inferpretation for an instrumental'interpretation‘
of this or otheh‘simi]ar fjndings. However, it does show
that caution is warranted fn intefbreting SDB as solely
Paviovian. |

In this first section, several app]ications of
traditional learning theory were examined forltheir value in
explaining SDB. A étrict stimulhs substitution explanation
was rejected because the behavior expressed in the SDB
preparation doeé not match behavior to the US closely enough
to support‘such a conclusion. Applications of the law of
effect also were found wanting sincg the.arbitrariness of

behavior which they would demand does not seem to appear. -
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These various explanatibnsvleave unanswered the question of
whether SDB is really Paviovian or instrumental in nature.
It may be, too, that any attempt to reduce SDB to a single
mechanism is anealiétic. and that a wiser approach would be
"to pursue other explaﬁations, One such analysis of the
naturq of conditioning is considered next.

'Biological accounts - The Learned Releasef Hypothesis

The Learned Réleaser (LR), hypothesis iF a direct
appl1cat1on to autoshaping of the ethologlcgl approach taken
by Staddon and Simmelhag to expla1n the effect of
reinforcement. It represents a4shift.tdward the view that
the behavior manifest in conditioﬁing is hot as arbitrary as
had been previously believed. Rather, any ‘conditioning
prepar;tion provides a contextywithin which species—épecific
action patterns may be,expresséd. Specifically, the.freer
subjécts are‘to're;pond without constrajnt or direction from
the preparation, the more likely they are to express
species-specific behaviors. This acknowledgement of and
attention to species-typical behavior high]ights the
d1fference between the traditional psychOIOgﬂcal approach to
the study of animal behavior and the more etholog1ca1
epproach taken;here.

It is somewhat difficult to conceptualize exactly what
are necessary and sufficient charactéristfqé of this more
ethological apprbach. Just as no simple definition exists
for psychology, or more specifically fgr tge psychology of

animal behavior, neither does a simple‘defiqjtion exist for
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)
ethology. It is even more difficult, therefore, to provide a
clear, concise, and comq}ete definition of an ethological
approach to the psychology of animal! behavior. However,
there are at least three important points where the two
approaches differ, and where an ethological approach has
tended to diverge (al?ﬁough not completely) from other areas
of psychology. There are many more which remain to be
specified.

One area of divergence is the use of stringent
experimental designs to study behavior. While psychology has
espoused the use of fairly rigid experimental control in
experimental designs, ethology has opted instead for
observa&ional designs involving fewer, and occasionally no,
controls. Also, concepts of evolution and adaptive fitness
have played a central part in specifying the way behavior is
viewed by ethologists. Psycholqgists, on the other hand,
have attended more to determinants of the experimental
preparation to specify what behavior is to be studied.
Finally, perhaps the difference most relevant to this
research is the nature of the data that are used to make
predfétions about behavior. While ethology has relied more.
on the evolutionary history Sf the organism to provide
information about behavior in a given context, psyghology
has restricted its view almost completely to the more
- proximate experimental history of the organism. Even with
these differehces, however, it has not been the case that

the ethological or psychological point of view has been
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tak@h to the complete exclus1on of the other. The learned

releaser hypothe51s of Woodruff and Williams (1976) is a
good example of an 1ntegrat1on of these two v1ews

The learned releaser hypothes1s arose out of research
which. examlned the stimulus- re1nforcer relat1onsh1p in

autoshap1ng P1geons were fitted with canulae through which

.,water was delivered d1rect1y into the pigeon’s beak

fo]low1ng 1llum1nat1on of a Key 11ght according to a-

-' standard autoshap1ng procedure Despite making both approach

and overt dr1nk1ng behavior unnecessary w1th this

P g

‘ man1pu]at1on the preparat1on effectively produced approacn

to and contact with the key. In order to explain this
oemonstratjon offautoshaping,TWoodruff and Williams proposed
a view of autoshaping that emphasized biological - .
pre-organization of an organism’s response to stimoii.that
signal impending reinforcement.

The researchers compared the produc%ion of the
autoshaped response with the way that ‘a natural s1gn
releases a f1xed action pattern. Several common principles
of:ethology were seen to apply to this phenomenon. The
aUtOshaped response was observed to comprise not jost the

URs normally found with a water US, but also several other

| behaviors ‘as well;_The set of behaviors Was considered to be

the same as that which pigeons display when exposed to water
in vivo. The CS was called a learned releaser because it

acquired releasing power via conditioning.
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Focussing on the behaviors exhibited by their subjects,
Woodruff and Williams evaluated both stimulus substitution
and surrogation as exolanatory principles . for their
findings, only to reject them as inappropriate for their
results. They observed that the deveiopment“of " .. .the
complete set of conditioned behaviors typical of autoshaping
with water..." (p. 12, italics added) was better expiained
by the LR hypotheSis, since those behaviors were not _
identical to the behaviors elicited by a water US. Thus, the
signal evoRed or released (Lorenz, 1935, cited in Brown,
1975) organized species-specific behavior in the same way as
~do signals for bioiodica]iy significant stimuli. The
autoshaped response wasAjudged to be oOth adaptive and
appropriete beoeuse the behavior norma]iy resuits in
bringing the organism into contact with weter. Thus the
learned releaser hypothesis proposed a model of behavior in
which, via Pav]ov1an conditioning, a previously neutral
stimulus became a releaser for an important speCies specific
action pattern. ‘ A

The view ﬁits'a Kind of compromise between opposing
exoLanations of Paviovian conditioning. Because responding
is considered to be organized and adaptive with respect to
‘the.reinforcer, natural and eonditioned behavior shouldobe
similar. This,mirrors‘the suggestion that the Paviovian CR
should resemble the UR. However, by rejecting substitutioni
or surrogation as the response-production mechanism;w§he

e
- more traditional reflexive view of the Pavlovian preparation
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is traded for a mooel in which the conditioned behavior can
be variable, and yet be sensitive to the signal, the
reinforcer, and other factors as well. In this way, SDB is
easily seen as preparatory for receiving the US rather than
strictly identical to the UR. . | -
- A variant of the learned-releaser hypothesis Qas

\achnowledged by Jenkins et al. (1978) to provide.a better
explanation of their result . They argued that while the
learned- releaser hypothes1é accounted quite well for the
topography of the SDB they observed by 1tse1f it did not
sat1sfactor1ly explain why the behavior was so tightly
7focussed on and controlled by the signal rather than another
- aspect of the -conditioning environment. 2 JenKins et‘al.
foundiparticularly compel ling the‘fact that, in.virtualty
all instances of Signat-directed responding,“behavior was
consistently and emphatically directed at the S+ itself, and
not at just any stimulus in\the enclosure

Perhaps because Woodruff and W1111ams were pr1mar11y
concerned with exam1n1ng the form of the behav1or produced
by their preparation, their oevelopment of the LR hypothee}s
reflected too strongly their attention to the components of
the unconditional response and of the'autoshaped response.
As a result, at 1east one aspect of the autoshaped response,
its focus, was not considered sufficiently. Therefore,

additional rules must be added to the learned releaser

2t is interesting to note that W1111ams and Williams (1969)
had posed this same question, but did not follow it up.
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hypothesms before that further characteristic should obtain.

Jenkins et al. resolved this dilemma by proposing a
natural-signals (NS) hypothesis which argued that the
experimental paradigm mimicKed naturally-occurring
conditions necessary and sufficient for the occurrence of
food-procuring behavior. They concluded tHat the .S+ did not
substftute for ﬁggg;‘rather, because it reliably brédictéd
food, it became a surrogatg food signal and thus evoked
foqdjprocurement'behaviors normally'directed toward fobd-
avaifébi]ity signals in'vivé{ In this way, three of the four
dogs came to display a vafiety of SQB; iﬁcludiﬁg

.nuzzling, jicking, pawing, barking, tailwagging, and

fﬁequent 1unges at the source" (denkins et al., p.'285i.
These behavioﬁs are all part of the canid action pattern of
soliciting food from cdnspecifics (Fox, 1971), and thus
represent a biologically organjzed species-specific
behavibr. ) |

Up to this point in the discussion,btwo basié topics
have been presented. First, severél traditiohal attempts to
explain the naturé of learning in the Pav]ov{gn preparatioﬁ
were disCussed and Eejected'éither because of limitations in
their ability to explain §DB or because they proposed a
response constellation not commonly present in SDB. Then,
the learned-releaser hypothesis was presented, and its
failure to explain the signal directedness.of the behavior
was discussed Finally, the NS hypothesisAproposed to account

for the occurrence of the intense focus of the behavior on
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the signal

There have been, however, a recent serieSﬁof“stUdies _
that offer some intriguing evidence concerning the role of
the CS in determining the form ,of the CR in the Pav]ov1an |
preparation While this research is not central to the
questions raised in this research, nevertheless_it~suggests
the existence of another important mechanisn whichimaykn
influence the production and form of SDB. | |
The Orienting Response Hypothesis |

Holland (1977, 1979a, 1979b, 1980a, 1980b) examined the
changes in form of the conditioned response which were a
function of variation in the conditioned stimulus As a
result of this work Holland proposed the orienting response
(OR) hypotheSis According to this view, conditioned
responding has two maJor components. One component.consists
of behaviors resulting from enhancement of an‘unéonditioned
orienting response via the conditioning preparation"The
other component comprises those behaviors directiy traceable

to eliCitation by the us.

The behaviors in each component appeared at different

~times within the CS interval. For example, Hoiiand (1980a)

observed that behavior directed to the food magazinei

appeared during the last half of the CS interval and was .

iSTm1iaP to other instances of the same responsevregardless

of the CS which was used. However, behavior observed during

the first half of the CS interval was CS- speCiFic That-is,

whether the CS was localized or diffuse ]ight, for exampie,w
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determined the -form of the CR expressed to its onset.’

. Similarly, in the earlier studies differences in the
re]atjve frequencies of head movement, reartng, and several
other responses were observed to relate to whether the CS

was one of several different tones or lights.

Two rec‘nt articles (Buzsak1, 1982; Davey, Cleland, &

Oakley, 1982) suggested that OR behavior such .as that of
" Holland and autoshaped behavior are manifestations of the
same mechanism which under11es a larger behav1or pattern.
Spec1f1ca11y. Buzsak1 proposed that the CS- spec1f1c
behaviors which Holland observed comprise an activity system
which allows the organism to locate and then orient and
respond appropriately to the US which is signalled by the
CS. He also proposed that the CS serves not just to predict
the occurrence of the US, but to'alsd 1dent1fy the 1ocat1on
.of that deiivery. Therefore, it would Fo]]ow that the form
of the CS should affect the form of the CR, since it is the
" CR which is initially involved in . locating and attending to
“the CS. Further, it follows that behavior should switch from-
being CS-detérmtned to being US-determined as' the end of the
CS épproaches.‘lt'is'also possible that at some point in the“
sequence other factors may operate to determine the - -form of
behavtOr expressed,during:the CS. The natura]esighal effect
and-its reSuitihg food-procurtng'SDB may be one of those
factors. o

. Additional support for this ergument is obteined from_

the observation by Davey et al. (1982) that sign tracking
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represents what Konorski (1967) called hungeb_(as opposed to
_food) Chs. These included increased attention to the CS,
which Holland recorded. Alsd included were arousal,
“increased motor activity, and vocal1zat1on whnch JdenkKins

et al. found Given these: results, it is poss1b1e that
Holland’s OR and Jenkins’ SDB are d1fferent poss1b1y
sequential, components of a ‘larger behav10r pattern each of

‘which has a separate role in detenm1n1ng the form of the CR .

in this preparation.

B. The Generality of Sfimu]us Directed Bénavior'

The ethological approachvproposed in this thesis
assumes a richness in behavior far beyond fhe simple CS-CR
reflexes traditiona11y investigated in Poylovian :
conditioning. Even when sophisticated applioations of the
procedure are employed, the résponse remains fairTy-simple.
For SDB, .on the other-hand, systems of responding are often
discussed, such as food procuring behavior or courtship (see
Hearst & Jenkins, 1974, for a detailed discuésion)( In each
case,_éets of species-specific behavior have'béen recorded,
suggesting that the SD3 preparation involves responding of a
more iniegrated nature. | |

Despite these arguments to the contréry, however, the
possibility remains?inat the OR and SDB do share:somé common
components,‘and thérefore may be sensitiVe to the same
‘mechanisms of determination. Perhaps mechanfsms which have

operated to inflTuence the outcome of a variety of Pavlovian
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and instrumental studies, such as those specified by
Hol1and, might a]se operate in SDB preparations. It might be
argued further that whi]e Jenkins et a]. effectively
demonstrated SDB in dOQs, their study may lack generality
because of an important restriction in design. An 1ncreas1ng
amount of expertmenta] ev1dence, to be discussed shortly,
has shown that different signals can produce different
action patterns, even thouPh the retationship between the
eignal and signaled event remains unchanged If an |
interaction were to be shown in an extens1on of the research
- of denk1ns et al. then a careful reanalys1s of the NS
hypothesis would be demanded since the NS hypothesis as
stated wpuld not adequately account for both the behavipr
observed;by denKins et al. and any interaction.

| The problem posed. by the existence of 1nteract1ons is
not simply that some st1mu11 control behavior while others
do -not; rather, for some animals certain st1mu]1 come to
eontrol only certain behaviore in certain situations, or at
best control behavior differentially well in different
situations. denkine etrala recognized that their results
could be a funetion of this Kind of parametric variation in
the experimenta] paradigm, yet their ehoice of design may
have limited and thus circumscribed a study which easily
could have more completely examined‘signal directed behav-
in dogs. It was the problem of specificity, and its
potential role in the denktns‘et al. study, which

precipitated this research.
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Interactions in instrumental and Paviovian condit ioning

In either instrumental or Pavlovian conditioning, three
interactions may océur: 1) a signal may interact with a .
response, 2) a signal may interact with a reinforcer, or
3) a response may interact with a reinforcer (see .
Shettleworth, 1972, 13979; or LoLordo, 1978, for a more
detailed discussion). As is the case with qny interaction,
thé~effect produced by the joint operation of the factors is
_not predictable from the independent operation of tHose
factors. In the case of the three interactions speci fied
here, the behavior resﬁ]ting from the combined operation of
stimuli, ;esponsés, and reinforcers changes depending upoh
-which particular stimulus, response énd»reinforcgr are
employed. Reseérch in wh{ch each type of interact;SR_has
occﬁfred is common, and examples of each type are described
be low. |

An interaction of stimulus with response was sHown in a
studyvby‘LoLdrdo, McMillan, and Riley (1974). Examining the
ro]g of both the stimulus and the response in autoshaping,
LoLordo et al. superimposed Pavlovian training over either
instrumentally reinforced pecking or’treadle pressing.
Specifiéally, intersbersed throughout periods of
instrumental responding were Pavlovian trials in which
'either of two CS’s pfeceded automatic delivery of food. The
authors found that when the CS was a visual cue, pecking was
facilitated but treadle preséing was suppressed. Conversely,

when the CS was an auditory cue, no cbnsistent effects were .
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noted.

An interaction of response with reinforcement occurred
in an earlier study of behavioral contrast (Hemmes, 1973).
Pigeons were trained on avmultiplé variablg interval-
variable interval schedule either to peck a key or‘press a
treadle. When one of the two schedule components was
subsequently switched to eXtinction, birds trainéd to key
peck exhibited behavioral contrast as bredicted, but birds
trainéd to press the treadle did not. Further, when the
jreadle pressers were trained subsequently to kéy peck, they
displayed behavioral contrast in the same manner as did
birds which were trained only to peck.

Finally, in two other studies (Foree and Lolordo, 1973;
and Lolordo and Furrow, 1976), a stimulus-reinforcer |
interaction was clearly demonstrated. In that»research,,
auditory and visual elements of compound cues controlled
responding for shock avoidance and food acquisition,
respectively. |

These studies of interactions are important because
they show that simple application of instrumental or
Paviovian contingencies may demand more thén a simple |
instrumental or Pavlovian interpretat{on of the outcome.
Similat ly, should it result that intergctions appear in SDB
studies, then a simple eVolutionéry‘interpretation of those
results must pay some attention to other causal agents. The
- main piece of evidence that.this could be of some concern

vcéme from studies of the role that stimqlus quality played
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in performance of a simple motor response by dogs.
Interactions ihvo]ving stimulus type ahd problem type

. Dobrzecka, Szwejkowska, and Konorski (1966) and Law1cka
(1964) found that not just the modality of the stimulus but
other aspects such as its quality and method of presentation
affected the nature of the ooserved response. Lawicka (1964)
examined discriminated go-right/go-left and go/no-go
responding by dogs in an open field. Two tones from one
location or one tone from two locafions served as the
discriminative cues for both types of responding, creating a
2X2 design of cue condition and response problem. A strong
interaction between response and cue was found: dogs easily
learned the go/no-go response when two tones from one
location varied in pitch, or the right-feft discrimination
when one tone varied in locatioo. Howeverl the alternate
combinations of task and cue reeulted in little better than
chance per formance after numerous trials.

Dobrzecka et al. (1966) examined interactions using.a.
s]1ght1y mod1f1ed procedure. In this experiment, go/no-go
and right/left (R-L) differentiation involved movement of
one or enother foreleg rather than the who]e.dog
D1scr1m1nat1ve cues were constructed from an auditory
element [buzzer (B) or metronome (M)] and a position element
[anterior (a) or posterior (p)], with each element balanced
across subjects (Ba, Bp, Ma, or Mp). As an example of the
problem presented in phase 1, a buzzer from in front (Ba)

and a metronome from the rear (Mp) signaled the appropr.iate



R-L differential responses required of a subject for
reinforcement. In phase 2, one of the cues (e.g., Ba)
signaled "go" (1ift foreleg) while another (e.g., Mp)
signaled "no-go" (don’t 1ift foreleg). In both phaees,
control of responding was tested with a probe stimuius; that
is, nonreinforced presentations of a test cue were
interspersedeith reinforced trials using the training, cue.
The test\consistedxof re]ocafjng the auditory cue - from
front to rear, or vice versa — and observing whether the
dogs’ responses were appropriate to the auditory element or
the position element of'the test cue. In the first phase,
Dobrzecka et al. (1966) found ‘that for dogs responding w1th
a R-L d1fferent1at1on the pos1t10n of the cue and not its
guality controlled the d1scr1m1nat1on. In the second phase,
they confirmed Lawicka’ s (1964) finding that the qua]1ty of
the cue and not its locat1on exhibited overwhelming .
(although not cqmp]ete) control over go/no-go behavior . \
Table 1 displays the results of .these two etudiee in a
~much abridged form. For the experiments defined by the
"good” diagonal, discrimination of the reinforcement
contingency, and subsequent appropriate re§ponding, oceurred

For those defined by the "poor" diagonal, on the other hand,

: : \

after only a few trials and with a high dejree of accuracy .
criterion performance of the discrimination was achieved
with great difficulty after hundreds of trials, and for some
dogs the discrimination was never acqu1red The nature of

th1s outcome will have some 1mportant implications for

.



Table 1

Summary of Performance in Two Response Problems
from Studies on Cue Quality and Location

\

Problem Cue Condition
Type . Quality : Location
" Go/No-Go . Good "~ Poor

R-L Diff. Poor Good

Adapted from Dobrzecka et al. (1966) and Lawicka (1964)



27

generalizing the research of Jenkins et al. to broader
designs. =
Summary

Interactions have occurred frequently in studies of
learning, two of which demonstrated impor tant stimulus-
response interactions. Those studies, by Lawicka 11964) and
6qprzecka et al. (1966), are of special interest. They found
thai the apparent ease with which dogs acquired go/no-go and
R-L differential responding varied‘directly as a function of
the nature of the cue signaling the appropriate behavior. In
particular, go/nd—go responding developed easily when two
different signals came from the same location but only with
great diff;culty when a single cue came from two w?sitjons.
These studies have definite implications for the preparation
employed by Jenkins et al. (1978). In that design, a single
compound cue was presented from the right or left side of
the enclosure; and dogé were required to learn a go/no-go
‘respoﬁse.‘Reference to Table 1 shows this to be the poorer
of the two possible go/no-go tasks explored by Lawicka and
by Dobrzecka et al. The implication is that had dénkins et
al. used either a siné]e source or a R-L differentiation,
different results might have been obtained.
C. The ;ssessmént of interactions in SDB
General designs 4, ' B

: The present research attempted to address the

Q
possibility that the interactions which were demonstrated in
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Konorski’s ‘1ab might also bbtain in ‘an extension of the
des1gn emp]oyed by denk1ns et al Two exper1ments were run .
to assess the role that stimulus attributes might p]ay in
the control of action patterns in dogs ‘The first experiment -
presented a go/no-go problem to two pairs of dogs. For two
of the dogs, a single compound was presented from the r1ght
=Von‘some trials, and from -the left on the remainder, with
:‘ prgsentation from one side (S+) but not the other (S-)

+ signaling food delivery at a central feeder . For the.
bemaining two dogé, two compounds were presented’from one
side only. For quH dog, one of the cohpounds (S+) but not
theiofher (S-) predictedwfood.at~a single feeder. A éecond
'réxperiﬁent, also involving two pairs of dogs, employed these
same cue conditiohs, but the cues predicted food delivery at
~one (S1+) or the other (52+) of two locations. The first
’probiem is dispiayed in the top half of Table 2. It was
labelléd the food-avaiiabi]ity problem. The second, called
the food-location problem, is displayed in the 1ower half of
the‘table. This 2X2 cross of cue and location thus
replicated Lawicka's (1964) cue-probiem combination within \
the Jenkins et al. (1978) preparation. This design was |
employed because if "the outcome probab]y‘depends on the
spatiél-érrangement [and]. type of CS" (p. 275) as Jenkins
et al. (1978) suggested, and if the tnteraction dem?rstrated
by Law1cka (1964) were to hold here‘also, "'then it sHould be
:poss1b1e to d1fferent1ate the signal d1rected behavior in

one cue cond1t1on from that in another, and that in one
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problem from that in another .
Hypothesized results ’ ‘

Although it may be anticipated that cue type and
problem type will influence signal directed behavior, less
~clear. is the specific form in which such "an influence might
be manifest. In advance of any déta from Jenkins et al.

(1978) it might have been proposed that the performance
pattern in Lawicka (1964)1wou1d_be'reproducea difectly. Th%@?
is, signal directed behévior woula develop easily in e
problems along the "good" diagonal in Table 1, but with
difficulty, if at all, along the fpoorf‘diagonalz Such a
1direct extentioh of effect is unlikely, however, given that
deﬁkins St al. (1978) dembnétrated signal directed behavior
-in the problem in the upper right quadrant of Table 1, on
the "poor” dfagonal. -

Four hypotheses which anticipate an interaction between
stimulus condition>and_tasK’might be envisioned. A]]vassume
that the Jenkins ef al. (1978) demonstration is reliable and
take it as a focal point for other compa}isons. Two
- hypotheses assume signal directed behavior ‘to be a function
of whether or not dogs solve the go/no-go and R-L
discriminations and learn to re;pond correctly, and whether
they do so efficiently. The other two hypotheses assume
signal directed behavior to be fUnctiona]]y indepehdght of
food acquisition béhavior (FAB), requiring only the presence

of, and sensitivity to, a CS-US contingency.



2a. Hypotheses assuming a relation between acquisition

of discriminated Pesponding and SDB.

Do
oK

One possible outcome is that the development of SDB’
would be consistent with. the resu]fs of Lawicka (1964).
According td,fhis view, the pattefn of go/no-go and R-L°
differentiation reépondihg in FAB would be manifested in
SDB. A response production rule or threshold might be
required té explain the lack of responding undervpafticular
cue conditions. According to this view, acquisition of SDB
might be é'functioﬁ of first learning the CSTUS relationship
- and approaching the féeder, ahd then generalizing attributes
of the US to the CS so that SDB would-appear. In this way,
first FAB would appeér and then SDvaou]d follow. As long as
the CS-US éssociation were not formed, FAB (and its
associated SDB) would not appear.

| Another possibility is that exhibiting SDB is
conditional upon the difficpfty of acquiring appropriate
FAB. Since a trial ceases hith de]ivery“of the reinforcer,
easily acquired FAB méy preempt the diép]ay of SDB.
Accordingly; the more difficult food acduisition prob]eh
identified by Lawicka (1964)’shou1d facilitate the display
of signal directed behaviorg@gpd easier problem should b&ock
it. The outcome for SDB‘Woulgfthus be the reverse of that
shown in Table 1, with FAB supplanting the display of SDB.
Alternatively, both prob]ems may produce signal directed
behavior, w{th the relative position of SDB in a problem the

reverse of that for food acquisition behavior. In this case,-
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FAB is assumed to inhibit but not blocK‘SDB, so that it will
still be observed but at lower frequencies or intensities.
That such a result is feasible has been suggested recently
in a theoretical paper by Zajonc (1880). Hé argued that fbr
human behavior, at least, affective and cognitive judgements
can be acquired separately and at.different rates. If such
dynamics exist for animal behavior, then quickly acquiring
food vauisition‘behavior may effectively circumvent signal
directed behavior. Such a condition could easily exist in
problems of the type Lawicka (1964) discussed.

2b. Hypotheses assuming independence of FAB ana SDB.

The remaining two outcomes assume that SDB is _
independent of food acquisition behavioru That is, whether
FAB is acquired and expressed.is not necessariiy_relevaht to

whether SDB is obtained. Accordingly, Jenkips et al. found

signal directed behavior using a problem ﬁ-'fhich Lawicka
(1964) did not find food acquisition behavior. The first of
these two hypotheses assumes that real differenées exist
with respect to how SDB is acquired in each problem. The
same learning mechanisms which underlie FAB underlie SDB, sO
fhat the two develop in much the same manner. Therefore, not
only do both types of food acquisition behaviof develop at
different rates, so too do both types of sighal directed
behavior . However, this possibility éan be .rejected because,
if FAB and SDB aré equivalent andrconcurrent,:denkins et al.

should not have found SDB in a condition where Lawicka did

not fipd FAB.
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The fourth possibiljty simply considers signal directed
behavior and food ‘acquisition behavior to be equal, bui
ne1ther equivalent nor interdependent aspects of the
preparatlon Whether or not a subject exhibits s1gnal
directed behavior is determined by the experimental
conditions in force.”Therefore, Qhether a subject also
acquires appropriate‘food,acquisitionvbehaviqr is'really not
relevant. The importanf questioh'is whether the necessary
conditions are in effect to support SDB in either or both of
the food acquisition problems. Fur ther, an ihteraction might
be expected if those conditions reflect the cue-response
conditions employed in Lawicka (1964).

Finally, a close examination of the proéédUre suggests
that regardiess of the food acquisition problem preéenfed,
all cues should support signal directed behavior since the
correlation between any cue and food delivery is perfect.

The procedure has embedded in it the necessary cond1t1ons
for easily displaying SDB to both cues. Therefore, neither
differential signal directed behavior nor an interaction
should be apparent under this hypothesis, with both cue
conditions showing signal directed behavior in both food-
acquisition problems. That this last outcome is possible is
at least 1ntu1t1ve1y log1ca1 from an adapt1ve viewpoint,
since reliable signals for food should evoke food
acquisition behavior regardless of the chéracteristics of
that signal. For an animal which is foraging, the cost of

ignoring food that i€ most certainly there is much higher
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than the cost of looking for food that is only rarely
preSent. t

The primary purpose of this introduction has been to
introduce and discuss two important aspects of animal
behavior. One of these aspects was‘éignal directed behavior,
tﬁe strong focus behavior may have @n stimuli predicting the
delivery of reinforcers. The other_éspect was the potential
role of cue-task interactions ih de{ermining the outcome of
the Pavlovian preparation. It has been suggested that
traditional accounts of learning are inadequate to explain
SDB, but that many of the same mechanisms may 6bérate to
affect SDB. It also has been suggested that the Jenkins

LY

et al. preparation may be extended to encompass a more
complex design in which a stimu]us-fask intefactibn might be'“
found. |
The next section describes the general methodology
~.common to the two studies which were,proppsed to explore
this possibi]fty. Then, EXperiment 1wa11 be presented, in
which the food availability problem was embloyed.’ln that
design, two signals (S+ and S-) indicated whether or noi
food was to be delivered via a sfngle feeder. Fiha]]y,
Experiment 2, the food'locafion problem, Wi]] be described.
In that study, two stimuli (S1+ and S2+) were used to -signal

thertria1~by—trial availability of the reinforcer from one

or the other of the two feeders.



II. General Method

A. . Subjects

fhis study used eightaég;é as subjects. Since no
details were given in either of the earlier studies
(Dobrzecka et al., 1966; or Lawicka, 1964) and only mongre]l
dogs were specified by Jenkins et al. (1978), mongrel dogs
were used in the presenf‘study, Aniha]s with unspecified
pre-experimental historiés were obtained from the University
of Alberta kennels in Ellerslie, Alberta. ATl subjects were
fema]e,'approximately 2 years old, weighing betweén 15-20
Kg. Individua] life histories prior to acquisition by the
Kennels are unknown. They wete'ﬁoused‘in the‘same room as
the exberimental abparatusiénd exposed to the auditory cues
used in all §tﬁdies, but were unable to observe events' 
-within the enclosure. Standaréﬂhousing consistéd of an
eleQated cage approximately one by two meters in floor space
and two meters high, with a sélid fiberglas floor with a
drain. Each cage also contained the necessary food and water
dishes, and arbench approximately 30 (W) by 30 (H) by 100
‘(L).centfmeters. Lighting was maintained on a 12-hour

light-dark cycle set on at 8:00 a.m.

B. Apparatus
The experimental enclosure was constructed to replicate
Jenkins et al. (1378) in all essential details, with

alterations described below. A diagram of the apparatus is
L ]
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shown in Figure 1. Wa]ls 1.2 meters high were constructed of
"7 mm plywood; areas were marked on the floor using black
plastic tape; and a black rubber mat was placed in the
position marked-by "StartjArea" on the diagram. Two stimulus
sources, marked R and L in the figure, were constructed from
wood, ana each contained a 40-watt clear bulb and the
hardWare through which the auditory cues Were delivered.
They protruded approximgte]y 10 cm into the enclosure at-a
height of 25 cm. Visual stimuli were two 10 cm X ?6 cm
translucent "m{lkglass" slides per source, illuminated from
behind by the 40-watt bulbs, and carrying one of two
patterns: horizontal or vertical black stripes. To complete
the auditory-visual compodnd, tones and buzzers were used.
Durihg E§periment 1, tones were.provided by two, 28-volt
Sonalert tone generators, while the buzzers were a standard
six-volt variety. The use of two Sonalert tone generators
and two buzzérs in the f{rst‘experiment introduced some
spurious variation into the stimulj. Therefore, prior to
beginning the second experiment, one tone generatqr and one
buzzer were tape recorded in order to produce_identical
intra-modal sounds. These stimuli were thenrpresentéd via
8.5 cm speakers which were mounted inside the stimulus
sources. |

A manual food delivery system was constructed from
10 cm plastic pipe, aluminum défleqtors, and plastic feeder
dishes secured to the floor at the propervdeliQery location.

Lengths of plastic pipe were attached to the outside of the

o



Figure 1. A schematic diagram of the
experimental enclosure. The areas were marked
off on the floor using black tape. The following
codes describe various other features:

a. L and R designate stimulus sources,
b. LF, CF, and RF designate feeders, and
c. S designates the start area.

b

/
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enclosure at the iocation§ marked by RF, CF, and LF on the
diagram in Figure 1. A 10 cm by 10 cm aluminium deflector
was attached to the inside of‘the enclosure over the opening
in the wall through which the reinforcer was to be
delivered, with approximately 5 cm clearance between the
deflector‘and the wall. This served to deflect the piece of
weiner down into the feeder dish. Plastic plates 15 cm in
diameter were secured to the floor of the enclosure
immed%ately below the openings and deflector plates. The
three pipes converged at the upper end of the enclosure so
that easy access was possible from the position .taken by the
experimenter .

Throughout each session of training, the experimenter
was positioned at a point outside the enclosure at the end .
opposite the starting mat. Full view of the enclosure was
possible, as was access to the plastic pipes used to deliver
the USs. From this position, the experimenter monitored the
behavior of the dog currently in the ‘enclosure.

The reliability of the observer’s ratings was tested in
a subsequent session in which sambles of trials were taken
from videop tapes of the second experiment and then observed
by the experimenter and two;independent rateré. Those
procedures and the results of thé inter-rater comparisons

are described in Appendﬁx 2.
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C. Procedure
Feeding schedule

Dogs_had 24-hour free access to water. Food was removed
by animal care personnel prior to cage cleaning at ’
approximately 8:00 a.m. on conditioning days, and withheld
until returned by the experimeter following each
experimental session. The total time between removal and

1

return varied for diFféhent dogs, but amounted at most to .
4-5 hqyrs. From the end of the day;s session until the
- morning of the next training session, dogs had free access
to standard lab chow.
Reinforcement procedures

The reinforcer used in all sessions consisted of a-
small piece of weiner. The size of each piece was
approximately equal within exﬁeriments, but the number of
individual pieces waé-determined by the number of trials to
be reinforced during a session..The number of weiners used
per session (four in the food-avai]abi]ity problem and five
in thevfood-location problem) ‘'was set in an effort to Keep
the overall magnitude of reinforcement approximately equal
to reduce the riskbof differentia% satiation durjng a
session. Each reinforcer was deliveréd manualfy by the
experimenter so that it was made available to the dogs as
close to éS termination as possible. Because the reinforcers
‘were delivered manyally, there was some unsystematic

~variation between CS offset and US delivery.
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Observat ion procedures

Behavior was monitored at al) times by the experimenter
from the position outside the enclosure. Locatiqns were
aséigned using the dogs’ front paws as reference. While
~Jenkins et al. (1978) used the dogs’ noses, using the paws
apbeared to be a less judgemental, and therefore more
reliable, method. Recorded on each trial were position of
the dog at the beginning of the trial, response to the
stimulus following onset, and behavior directed toward the
source(s), the food slot(s) or plate(s), or the
experimenter. A rating scale was developed by the
experimenter based on the descriptidns provided by Jenkins
et al. of the behavior recorded in that study. Respénses
were generally recorded with up to three components: The
primafy component was a responsé type, such as approaéh,
orient, and wag. In addition, a location code reflecting the .
nine areas of the enclosure was included for responses in
- which a position:was relévant (e.g., approach to a |
particular feeder, standing or lying down, etc.), and one
{or more) of 10 modifiers. These modifiers indicated~a
target for the response (e:g., the feeder sliot), a body
part, or some other quality not covéred by the first two
q?tegories. A list of these three coﬁpdnents is provided as
Appendix 1. In addition, a description of the criterié_for

classifying a trial as including SDB has been included.



41

Habituation

The general habituation procedure of Jenkins et al.
(1978) ‘was followed excepf that the nature of the
nonreinforced stimulus preséntations during the last session
depended upon the first experimental condition to which the
dog was assigned. Six sessions, each 10 minutesvin duration,
were ;sed to habituate the'animals to the enclosure. Prior
to each habituation session, one half-section of wiener was
placed in the food plate. In the last habituation sessiomy
four 10-sec presentations of the compound stimuli were
given, uhaccompanjed by f4 delivery, to observe
uncondi t ioned 3esponses t:%gbe stimuli. Dogs in the stimulus
quality conditién descr’L‘Q?t low received two presentations
each of the two cues from one Sourde. Dogs in the stimulus
1qcation‘¢onditioq recéived two presentations of the oﬁe cue
from each of two 1ocati6ns. The cues were presented in a
" counterbalanced order-oné minute apart begfnning at 6:3C of
each last séssion and on the half-minute thereaftér to the
end of the session.
Traininé

The overall procedural design is illustrated in
Table 2. All dogs served in botg stimulus conditions of the
experiment in which they were subjects. For the four ddgs
within an experiment, one pair underwent traiﬁing with
stimulus position as; the relevant cue and then shifted to
the problem withféfﬁmu]us quality as relevant. The other

pair reversed this sequence. The experimental conditions in
: ' /

-
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Phase 2 were assigned so that any bias from the transfer of
conditioned excitation or inhibition in Phase 1 should act
against the experimental hypothesis. For example, if a

- compound from the right were reinforced in Phase 1 (CS1-R+),
then in Phase 2 the right source was used, with the new
compound cue reinforced and the old, previously reinfofced
compound cue not reinforced (R-CS1-, R-CS2+). Alternatively,
tbe new'reinforced cue might have been the old |
non-reinforced cue (CS1-R+ becomes L-CS$2+).

| Thus,»each assignment necessitated ultimately reversing
conditioning from the first phase so that signal directed
behavior could be expressed. Specific cue conditions for
each dog‘are dﬁsplayed in Table 3. Ten sessions-of
discrimination‘training were run. Each session consisted of
a random sequence of 20 presentations each of the S+ and the
S-, with the restrictions that 10 presentations of the S+
oocurred in each set of 20 trials, and runs of no longer
than three were permittedt The stimulus had a 10-second
9dur;ation, with, a minimum interstimulus interval (ITI) of 50
seconds estab]ished.by'extending the ISI gradually from 30
‘seconds over ‘the course of the first few sessions.

Initially, two criteria had to be met before a stimulus

would be preseqted. The first was that the minimum :time

etween the offset of one S and the onset of the next was 50
seconds. In addition, the‘dog had to be in contact with the
mat immediately preceding stimulus onset. If the dogrfa1}ed

to return to or stay in the start area and ma1nta1n doﬁf3ct
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ra

with the mat, the stimulus was delayed until these criteria

had been met. Finally, some pre-stimulus behaviors’, such as

grooming or sniffing the door or mat, also caused
postponeant of stimulus onset even if contact with the mat
was maintained.

P
For the first few subjects, the second criterion had

~been more strict. The dog had to be complietely on the maf,
s ,,‘\y i "

as had Subjects ey

"
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» pﬁ}hﬁ\et al. (1978). Two problems
QUiékly became'apparenfquone was t%at this criterion would
have been very difficult to maintain. Frequentiy,‘attempting
to enforce it interfered seriously with tfaining. The second
point to become apparent was at being on the mat was.
necessary oniy to ensure that.any:behaviors directed toward V
the signal be disériminab]e from behavior directed to a
feeder. Therefore, the dogs’ position at the beginning of a
trial was allowed to vary so long as some contact with the

mat was maintained. In some cases, this meant sitting on the
9

- mat with the front paws on the floor, of lying hatlf on the

mat either to the front of the enc]osure or to the side

opposite thg source of the next étimu]us.




I11. Experiment 1: The food-availability problem
In this experiment,_the‘preparation invofved presehting an
S+ which signalled US delivery and an S- which signalled no
delivéry. Procedures specific to this problem are discussed

below. Four dogs underwent training in this research.

. .
Y

A. Proceduré

Reinforcers were de]ivergd manually"by the experimenter
to a central feeder (CF) at the end of the enclosure
opposite the Starting posifion (see Fig. 1). For each dog,
four wieners were cut into five approximately eduaT sfzed
pieces to-produce 20 portions. These portions served as the
reinforcers during training, éach dog receiving equal
numbers of pieces. The training procedures employed in this
problem resulted in 50% of the trials terminating with U§
delivery. -, ' v \

. i
‘ |

Stimulus position as relevant. cue \
In this prob]em;.the location from which the CS \
eminated was the relevént attribute; in all presentations,
CS quality was held constant. For two dogs, reinfogcement
wés delivered fo]lowing‘presentation of fhe CS from the
right source. For two other dogs,.reinforcement followed
presentation of the CS thm the left source. The CS -
consisted of an auditory-visual compound constructed with
horizontal (H) or vertical (V) stripes on translucent

milkglass, and a tone (T) or buzzer (B). One dog from each

pair was trained with VB, while the other was trained with

46
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HT. To reiterate the design in Table 2, the four specific
conditions for reinforcement were:

Dog 1) HT:R+L- J .

Dog 2) HT:R-L+

Dog 3) VB:R+L-

Dog 4) VB:R-L+.
Stimulus quality as relevant cue

In this problem, the CS location was held constant for

a given subject, with the quality of the CS becoming the
relevant attribute. Only one stimu]us site wé§ used with a
given dog. Two dogs received exposure to site R, while the
other two were trained with site L. For one dog in each
pair, HT signalled food availability. For the femaining dog
in each pair, VBJpredicted~US delivery. To summarize the
design, the four conditions were: | |

Dog 1) REVB+HT-

Dog 2) R:VB-HT+

Dog 3) L:VB+HT-

Dog 4) L:VB-HT+.
Special training

Enforcement of the planned procedure wés‘précluded by

indiviqual reactions fo the CS durfng the last session of
habituation. It was necessary for several of the dogs in
this study to receive special training to}overcome adverse
reaction to the CS presentations, or to create the necessary
behavioral substrate against wHich SDB might be observed.

Threé of the four dogs received special attention.
o :
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Gretchen did not rece1ve any special tra1n1ng during
Exper1ment 1 in either the f1rst or second phase of the
study.

' Gladys received some instrumental training during Day 2
offPhase 1 to move her‘tolthe back of the enclosure. The
tréining consisted of delivering small pieces of weiner,
‘eqﬁal'to approximately one quarter of the régular Us, as an
iéstrumenta] reinforcer for approaching and maintaining
béief‘contact With the mat. In this way, Gladys was first
tra1ned to remain in the rear of the enclofure pr1or to
1mp1ement1ng the formal procedure.

5 M1nn1e required extensive spec1a1 training. During
training, a_f1xed posture occurred, character1zed by a
1oweriﬁg of the head to the 1eftvfor minutes at a time
following US delivery. This position was adopted immediately
after consuming the piece of wiener delivered on an S+
‘trial, upon return to the mat, or at some intefmediafe
point. Two modifications of the procedure to’oVercome this
behavior were undertaken. First, the requirement that the
dog maintain contact with the mat was relaxed, and a strict
Pav]bvia% procedure was emp]oygg in the hope .that thé
Pavlovian training would help té oVercome the inappropriate
behavior. A reinforcer was delivered at the end of a
standard 50-sec ITl and 10-sec wufﬁs regardless of her
position“durinq'fhe ITI. This to: rque was unsuccessful,
since Minnie vefy quickly learned to lie at the front of the

enclosure with her head proximate to the feeder dish. The
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second modification ihvolved attempting to induce Minnie to
return to the mat‘by delivering a prompt as described above
for Gladys, to induce movement back onto the mat in the
Start Area. After sevéral sessions of this intervention,
Minnie began to respond appropriately.

Cleo received similar prompts as a result of her.
- movement to the line dividing the front and back areas of
the enclosure. During Day 5 of Phase 2, Cleo again had to be
shaped back onto the mat using a standard instfumentai
procedure in which standing on the mét pboduced a piece of
wiener in the food slot. After ten trials Of(instrumental
training, tﬁé experimental procedures were re-estab}ished

for the duration of the study.

B. Results and Discussion
Habituation .

During initial trials in the enc1dsure, all four dogs
showed some caution and heightened attentiveness, but this
behavior habituated quickly, and soon disappeared. No signs
of fear were evident following the very early parts of
Session 1.‘By the fifth habituation session, they entered
the enclosure and ran directly to the plate contaihing the
weiner..During the-remainder of the habituation sessions the
dogs explored the enclosure, sniffing the floor, drainﬂ
stimulus sources, food delivery slot, and Eﬁ?te. During the
latter habituation sessions, the dogs frequently defecated

and urinated in the énc]osure, but there were no signs that

3
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the acts were fear produced. During Session 6, there
.occurred nonreinforced presentations of the stimdli which
were to be used subsequently in tfaining. The presenpations
elicited startle responses, some coweéing in Gretchen and
Minnié, and orienting and exploring in all dogs. In no case
did either the S+ or the S- evoke any specific approach to
either the stimulus sources or the feéder slots.
Because subjects served in both stimulus conditions of

a giyen proplem, the stimulus condition and phase are
reveréed for some subjects. Results have been discussed by
stimulus condition;: therefofe, in some cases second-phase
results are described before the first-phase results fof an
animal.
Stimu]us-qdaTity condition

‘ Gladys (Phase 1): Virtually all of the behavior in this
experimental condition was goal directed (Boakes, 1977). The
few-respohses containing any sighaT-directed components
differed from the others only in that the path taken to the
front of the enc]o§ure‘arcéd toward the S+. The one
consistent change {n behavior was that approach to the front
of the enclosure occurred progressively earlier in the
10—Second S+ over trials. Initially, approach began when the
US was delivered to the food plate. Shortly thereaftér,
responding occufred at S+ offset. On Day 5, two responses
occurred at eight seconds of the S+, with the rest at its
termination. On Day 6, and each day thereafter, approéch to

the feeder began earlier and earlier in the S+ until, by
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Day 10, all responses to S+ occurred during the first five
seconds of the stimulus. At fhis point, the common response
consisted of sitting or lying on the mat during the ITI,
orienting to the source when the stimulus came on, and
either remaining on the mat (S- trials) or moving almost
innedfatg]y to the front of the enclosure (S+ trials). Only
a weak form of signal directed'béhavior was observed in the
form of a deflection of the path taken to get to the goal.

Gretchen (Phase 1): Even less of this dog's behavior
was signal directed in thié condition. On Day 7, only one
goal appréach occurred during the first half of the S+.
Other géa] approaches, totalling ten and nine respectively,
oécurred during'the last half of the CS or to the US. There
was little change in response patterns ovér the last three
sessions. Like Gladys, virtually all behavior was focused en
.the slot, with orienting to the source observed once, and
approach to it observed one additional time toward the end
- of 200 trials. The stereotyped re;ponse began sometimes
early and sometimes [ate in the 10-second S+. Speciffca]ly,.‘
it consisted of the following sequence: oriénting first to
the source and then to the fobd slot at stimulus onset, and
then orignting‘toward and approach to the food slét after a
variabie interval. %he path to the front was direct, with no
deflection toward the source of the S+.

Cleo (Phase 2): This condition was experiénced as the
second phase of training. Beginning early in this phase

(Trial 20, Session 1), discriminative responding developed,
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with SDB appearing by the e;a of the first day. Included in
the behavior were leaps or pounces at the source and nose
contacts with the slide. Because the behavior had been
displayed in the first phase, it will be described more
complétely in the next section. However, two trends ///
developed over the course of the training which merit some
mention. First, the leaps, which previously hadlbeen an
integral part of most responses to S+, pggan to disappear
from the response by about Session 4 or 5. Subsequently,
they occurred rarely. The nose touch occufred Qith
decreasing frequency, é]so; however, compared to leaping it
was both more persistent by one or two sessions, continuing
to occur through Session 6 or 7, and relatively more
frequent. By the en@ of this phase, approach to the source
at S+ onset was still occurring, but the héightened activity
exhibited in the first phase was only rarely bbserved.'

Minnie (Phase 2): Behavior on S+ trials was goal
directed from Day 2. It was not until Day 6 that facing'the
source of the S+ from the front of the enclosure was
observed. At no time ering the training did approach during
the S+ occur. In fact, when any arc in the goal response.
occurred,‘if was away from the source. As in the first
phase, a stereotyped S- response occurred frequently.
Beginning on Day 2, tail chasing and/or biting was common on
S- trials. This response pattern persisted throughout 10

sessions of training.
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The results of the stimulus-quality condition of the
food-availability problem are displayed in Figure 2a. The
data reported are the percent of trials per session in which
at least one incidence of SDB was recorded. Only one dog,
Cleo, consistently displayed SDB in this training, which was
Phase 2. Beginning with session 4, SDB was observed on all
trials.‘fhe peak at session 6 for Minnie reflects only
orienting to tﬁe source from the frontvof the enclosure.
Stimulus-location condition

Cleo (Phase 1): Anticipatory responding during the US
appeared on the fﬁrst day of training as approach‘to the
feedér, but no discrimination between S+ and ¢- was‘apparent
for the first part of the day. Signal difec - ehavior
vbegan to appear on Day 2, with approaches to the S+ |
dominating the S+ behavior pattern. By Day 3, immediate
approach to the S+ source appeared, followed by holding that
position for eight to nine seconds, and then by terminal
approach to the front of the encldsure just prior to US
delivery. During Day 5 thevhost active components of SDB
developed. Approach to the source occUrred immediately; also
included were the tail wag; leap/pounce; and crouch, facing
the source with front legs extended, head lowered, and rear
raised, in a classic play soliciting posture. This general
pattern of behavior dominated responding to S+ thrdughout
the remainder of Phase 1 training and during the first half
of Phase 2 training. Two-very interesting, non-consummatory

behaviors developed during training, and were regularly
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although infrequently displayed in both Phase 1. and Phase 2.
First, a forced yawn or gape developed, which was expressed
on both S+ and S- trials. It usually replaced approach to
the source on S- trials or appeared along with approach to
the source on S+ trials. Tail-chasing also was observed, but
less freqgeuntly than for previous subjects.

Minnie (Phase 1): Because of}the problem ment ioned
earlier under ’'Special Training’ with the tendency to assume
a fixed posture during training, -not much in the way*of
“either signaT- or goal-directed behavior was exhibited
during the first five days, except for approaches fo the
feeder upon delivery of the US. One anticipatory goal
approach occu;red during’bay 5, but during the next two days
of training, similar approaches occurred on S- trials.
Duriﬁg the last three days of trafning, some organization
and consistency developed, so that on.Day 8 orientiing-~
toward the S+ from the front of the enclosure was obse;Qed *?f
and on Day 10 goal approaches were deflected toward the s1deeﬁwi
of the enclosure from which S+ originated. ‘ ‘

Gladys (Phase 2): The movement of the reéponse'tofthef

ear11er part of the S+ interval begun in Phase 1 contlnued

during early sessions, so that by Day 3 1mmed1ate &espond1nglA

to S+ onset was characteristic. On this day, reguigr slgna] E

d1rected behavior began to occur, though it weeﬁwiwpaker

form. The usual response began with an approaéﬁfgﬁwkhe Front '
of the enclosure at stimulus onset following a aﬁéjng path

nearer the source of S+, with orienting to thee ource




4y

55

continuing from onset to approach termination. On the final
few days of training, looking back at the source from the
front of the enclosure was observed, but only four times in
four days. Goal approach behavioh, however, displayed a
strong signal directed character. Many of the goal
approaches were characterized by strong arcs toward the
soﬁrce of the S+, but none of them included stopping on the
way to the goal as did those in Cleo. The typical response’
began at S+ onset, and terminated with the doglstanding very
close fo the feeder slot, frequently with her‘nosevinside
the slot itself.

Gretchen (Plvase 2): Some anticipatory\responses bégan
in the 1astAhaﬁf of Day 1 training. Over the course of the

v

remaining training, responding began earlier in the S+ each

day so that Day 10 responses were started at 4-6 seconds of

the S+, some 2-4 seconds earligr than on Day 1. Only one
feeder approach, on Day 7, waéfaniﬁrcing apbroach to S+;
otherwise no signal directed beﬁévfor occurred.

| Figure 2b displays tﬁe results of the training in the

3

stimulus-location condition of the food-availability

W
ayed for Cleo shows a

. problem. As in the other conditio;t‘no SDB was recorded for

Minnie and Gretcheh. The data dis
rapid development of SDB in this condition (Phase 1) which
was carried over into the sfimu]us:quality condition
(Phase 2) displayed in Figure 1. The.incidence of SDB
reached 100% by the fifth session. For Gladys, similar

results Werevobtained: SDB occurred on 90% to 100% of the
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trials in Sessioné 4 to 10. This level o# responding
represents a dramatic change from the respondiﬁg observed in
_thé first phase.

£

N,

“~



Figure 2a. Percent of trials per session in
which SDB occurred for the stimulus-qUa]ity

~condition of the food-availability problem.

Figure 2b. Peﬁcent of trials per session in
which SDB occurred for the stimulus-location

condition of the food-availability problem.
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Summary

The behavior of each dog in each condition showéd
little of the desired e0nsistency within a problem,
fluctuating between being signal-oriented'on one trial and
goa]-eriented on another . When SDB did occur, it wags highly
cons1stent from one time to the next for a given dog. Once
it appeared it changed little over trials except to be
attenuated in 1ntens1ty Virtually all of the components
which appeared in one example aﬁpeared in each of the
others. However, it is apparenfafrom the plots of SDB
displayed in Figure 2a and 2b that signal directed behavior
oceurhed in both stimulus conditions, rather than in one or
the other. Dniy G]adys‘shOWed an apparent stimulus-task
interaction, having exhibited signal directed behavior in
Phase 2 but not Phase.1. This task-cue condition is the same
as that employed by denkins_et al. (1978), and suggests,
albeit very weakly, that the type of interaction proposed
may occur. It will be possible, afteh the final results of
the corollary condjtion are examined in the next-experimehf{?
to more completely analyze the results of this experiment.

The first experiment examined signal df?ected;behavior
in a design using a single’feeder, similar in that aspect to
the de51gn used by Jenkins et al, (1978). The next
exper1ment focused on s1gnalgd;recfed behavior using two
feeders. The add1t1on of a second feeder perm1tted full

replication of the research by LaW1cKa (1964) and Dobrzecka

et al. (1966), and allowed for the fu]] expression of a
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cue-task interacfion should one operate. In that study, four
d{fférent'dogs confronted a paradigm in which the stimuli

predicted the location of food delivery.



v, Experiment 2: The food-location problem
Onﬂy‘the procedures specific to this experiment are
deséribed hebe. Four new dogs underwent training in a task
in which food was always delivered, but location of delivery
varied. The task was to discriminate the cue-feeder

cont ingency.

A. Procedure

Reinforcers were delivered by the experimenter via one
of two feeders located in the right, (RF) and left (LF) front
corners of the enclosure oppositelthe starting position (see
Fig. 1). For each dog, five wieners were cut into eight
approxiTateiy equal size pieces to produce 4prortions.
These portions served as the reinforceés during training,
each dog receiving equal numbers of pieces. The procedures
- employed in this problem resulted in a reinforcer being
delivered on all trials.
Stimulus position as relevant cue

For this problem, CS quality was held constant wh{1e
the position of the cue (R or L) predicted the feeder
location (RF or LF} for US delivery. wa dogs received
consistent pairings of cue and feeder location: R-RF and
L-LF.’The other two dogs.receiQed crossed pairings: R-LF and
L-RF. This manipulation was enforced as a control for
location consistency betWeen cue and feeder. The compound
cues described\eaflier were_a]so‘used here. Fof two dogs,

the CS was the HT compound. f#r the ot . dogs, VB was

o

81
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used. The experimental conditions were:
Dogs 1-2) HT:R-RF L-LF
) Dogs 3-4) VB:L-RF R-LF
Each of ﬁ&ége conditions occurred twice, once for one dog in.
each pair.
“timulus quality as relevant cue
This problem completed the two-by-two matrix of
stimu]ﬁs-task conditions. In this condition, S! and S2 came
from one source and predicted food delivery at RF and LF.
For two dogs, HT predicted food at the right feeder (RF)
whi]é VB predicted food at the left feeder (LF). For the
other dogs, the Felationship was reversed. The exper imental
contingency enforced in this preparation was: ' (
.. - Dogs 1-2) HT:RF+, VB:LF+
Dogs 3-4) HT:LF+, VB:RF+
Special Traiqing
As was the case in Experiment 1, individual response
patterns interfered_with training. Therefore, gach of the
dogs used in this experiment was given‘sgeoié] training
prior to beginning the exper iment proper. Training consisted
of the same procedures which have been déscribed Tof
EXperiment 1. Dogs were given prompts and reinforcers for
approaching and cohtacting the mat in the Start Area. The
training fo]lowed hab1tuat1on sessions for all Four ~dogs in

EXper1ment 2. Each dog'%%sponded very differently to this

training, but at the general level it was successful. Threeg

sessions of 40 trials each were scheduled. On Day 1, Kelbi

B

wi?
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received only 33 trials, '!Lever. because she began lying at
the left front of the enclosure following each reinforcer.
Except for this limitation on Session 1, 40 trials of
instrumental training were run for each dog. SHaping was
then termihated with all dogs consistently sitting on, or at
least maintaining éontact with, the mat.

Additional training was required for Kelbi and Dingof~
both of whom showed a strong fear of the stimuli during the
last habituation session. Forty trials of strict Pavlovian
training.wére given to Kelbi and Dingo, with no success.
Because this experience eliminated mat behaviob, one session
each of instrumeﬁ?:T'training was given, after which a
different approach to the problem of CS sensiﬁivity waé
tried. The amplitude of the auditory elements of the stimulj
was first reduced and then gradually returned to the level
used dUring{regu]ar training. Dropping the amplftudejof the
stimuli eliminated the fear response and stepping i} back up
~over two (Kelbi) or four (Dingo) days of regular training
permitted return to the previous levels. (0On Day 4, ten
trié]s of mat training were given to Dingo prior to 30
trials of regular training since she had again moved off the
mat and away from the S+.) No special training other than
shapiﬁg to the mat was requireq for Woosha and Flo, and no
special training was necessary for Kelbi and Dingo‘after the

stimuli were returned to the standard levels.
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B. Results and Discussion
Habituation

Habituation in Experiment 2 was similar to that in
“Experiment 1 until the nonreinforcedvpresentatidns of the
stimuli occurred. Two dogs, Kelbi and Dingo, exhibited
strong fear responses to the stimUJUS’phesentations, which
were reduced only with very deliberate manipulation,‘as
described above. Responding to stimulus onset was similar in
both dogs, and included jumping, moving quickly away from
the source of the stimulus, 6rienting to the source pf the
stimulus, and barking br whining é{ the source. This
response was exhibited to all four presentations of the
stimuli, and continued to be expressed during the early
trials of the first session. The other two dogs showed no
fear of the stimuli; one dog cogsistent]y approached the
sources when the stimuli came on. Thié approach pattern
dropped out by session 4 (see Figure 3a below). Woosha, on
the other hand, did little more than orient to the sources
when the stimuli were presented.

Because subjects served in both stjmulus conditions ofﬁy
"a given problem, the stimulus conditjon and phase are
reversed for some subjects. Results have been discussed by
stimulus condition; therefore, in some cases sécg@d-phase
results are described before the first-phase rgggifs for an

animal.
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Stimulus-quality condition

Kelbi (Phase 1): During the first day of training, the
fear response to the stimuli which was evident during
habituation training continued. The first attempt to reduce
the fear, strict Paviovian training, was unsuccessful. The
second attempt, reducing the amplitude of the audi tory
component of fhe cues, eliminated the fear reaction.
Subsequently. return1ng the cue to its previous level
resulted in no further fear reaction. Re-introduction was
carried out over the next two days of training (Days 2 and
3), during which atl other procedures were normal. On Day 2,
when the cues were at their quietest. approach to the front
of the enclosure occurred on US delivery, with some
or1entat1on to the source from the front of the enclosure.
On the third day, approach to the US again occurred with
occasional orienting to the source, and on a few occasions
barkind} By Day 4, the cues were at standard training
1e9e1s, and orienting to the source was occurring from
various locations about the enclosure. Beginning on Day 5,
with one occurrence, signal directed behavior began to
emerge. With increasing frequency, orienting to and
approaching the source at onset began to appear. A response
pattern similar to that described for Cleo.in Experiment 1
began to "appear on‘Day 7. with tail wagging on approach, and
barking in a more playful manner than was earlier observed.
The full response pattern developed on Day 9, and continued

to be expressed&thoughout Day 10. The complete response was



66

very lively, and contained an approach component, barking,
leap/pounce elements, and tail and/or head wagging which
frequently cohbined to become a prancing movement bf the
whole body . |

Dingo (Phase 1): Continued strong fear of the stimulus
occurred, Paviovian training did not eliminafe it. Reducing
the amplitude of the stimuli was successful, but required
.two additional days of re-introduction of standard training
levels. Despite_apparent suppression of the fear résponse,
no signal apprbach was ever observed toward either source.
From the first exhibition of discriminated responding, the
strongest response was a direct approach to a feeder slot
positioned on the same side of the enclosure as the source
of the stimulus. Otherwise, Dingo approached the front of
the enclosure opposite the ;ﬁde of the sfimulus, where she
remained until delivery of the-US. During training in both
phases, copAoUs salivation deve]oped; and appeared
especially during early trials on all days. In addition,
approach to the wrohg feeder occurred only rarely. So while
the stimuli never produced signal directed responding of thé
type ddcumented by Jenkins et al., discriminated respond}ng
fo the stimulus-feeder and the stimu]us—US’contingencies was
strong and reliable. )

Woosha (Phase 2): As in the first phase (described
below), signal directed behavior occurred inconsistently in
this condition. During the early part of training, approach

to the front of the enclosure contained some arcing in the
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response. On two occasions in the first two days, nose
touches were recordéd at the midpoint’of the approach
response. frequently during the last several days of
training, approach to the right feeder at stimulus onset on
both RF+ and LF+ trials was followed subsequently by
approach to the left feeder just prior to 6r upon
presentation of the US on LF+ trials. !

Flo (Phase 2): Strong SDB occurred th;oughout this
condition as it did during the last half @f Phase 1
training. During Day 1 training, orienting to the source
occurred during the last few seconds of the ITI, and
approach appeared immediate]y‘uponfstimulus onset. Approach
cbntinued past the source on a ciréle which terminated
either at the front edge of the back half of the enciosure,
or COMpletely back to the mat. The nose "brush" response
de;éribed below occurred during early training, but it,
along with other components of the signal directed pattern,
was not observed toward the end of the phase. Beginhing on
Day/4, bccasiona] approach to the right feeder directly .from
the mat was Observed. T%ere followed a simiiar drop'in other
components of signal directed responding, with a
corresponding increase in goal approabh.'By Day 7, the nose
brush was rarely occurring, and responding was composed of a
mix of signal and gba] approacheé. After trial 8 of Day 10,
no further source approach occurred on trials reinforced at

the right feeder.
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As shown in Figure 3a, little intra- or 1n§er-sugj66%
consistency in SDB appeared in the stimulus-quality
condition of the food-location problem, excepting the
complete absence of SDB in Dingo. Responding by Kelbf
(Phase 1) showed an overall increase in the percentage of
trials with SDB, from 0% in Session 1 to 75% in‘Session 10,
as did that for Woosha (Phase 2, 2% to 87%). For Flo
(Phase 2) the incidence of SDB dropped from a high of 100%
in Session 4 to a low of 50% in Session 10.
Stimulus-location condition

Woosha (Phase 1): Only rarely did signal directed
behavior appear during training, but on the few occasions in
which {t did, the responses were quite strong. Beginning on
Day 1, there was orijenting to the source from the front of
the enclosure, and subsequent orienting to the source as
part of the approach response. By the end of training
(Days 8-10), only infrequent approach to the source occurred
at stimulus onsetf'Approach to the source was recorded four
times on Day-8. and only three trials on Day 10 had signal.
difected components of any kind. The prototypical resbonse
began with an orientation to the stimulus fo]]owe& after 1
to 9 seconds by én orientatioo to the expérimenter and then.
the feeder, and fina]iy direct approach to the feeder.

Flo (Phase 1): Beginning in Session 6 of habituation
training, Flo approached the source at stimulus onset.
Initially, approaches appeéred to be e]icitedkmore by

. curiosity than by any signal direct%ng function that the

hd
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stimulus might have hao. Intuitive support for this
_interpretation comes fkom a visualgznalysis of the behavior
pattern displayed in Figure 3b below which shows a drop in
"signal directed behavior" to zero over the first four days
of training. Beginning on Day 6, the frequency of signal
directed behavior ‘increased rapidly, and-maintained a high
level throughout the remainder of Phase 1 training and the
f1rst half of Phase 2 training. A number of charaoter1stlc
response elements began to appear on Day 7, incliuding
.responses labelled "nose‘brush"’and "circ]e"..The first of
these involved apparent nose contact with the source during
approach. Sincerthe responge did not interfere with approach
in any not%cable way, touching seemed inappropriate since it
implied a somewnat longer durat1on of contact than d\d
d.brush1ng At various times both before and during
‘presentatxon of S+, approach to 'the source of the S+ began a
response which became a cirole of the box, terminating on
the Mat‘{nithe start area. This tendency to circlebthe box

was also represented in an oscillation response, recorded

, when a movement back and forth between the two front areas

of thevencjosure crossed the center line. Oscillation began
to oCcUr on Day 8, at a time when aoproach to the source was
a‘cherging approacn of reasonable inteneify. Approach
generally éontinued pasf the source to the opposite front
half‘of the enolosure, and then'ferminated at the other
side. This osci]latiOn occurred several times in succession

on some trials, and usually only occurred when the S+

. -



A&

4

predicted food at the left feeder. Such responses were

classified as signal directed.

Kelbi (Phase2): SDB occurred during the first day of
training. The behavior included the leap/pounce, barking;

~ and head- and, tail-wagging which were displayed in Phase 1.

Frequently. approach to .the souroe{was quite rapid,
appearing ‘as a charge’of'the stimulus as it came on. As was

the case with other dogs, thts behav1or attenuated over the

- course of training. By the etghth day, source approaches

were almost totally restricted to the right side, wlth

 feeder approaches predomtnafing behavior ‘to the left side.

However, barking and head-‘and tail-waggingacontinued
throughout the ten days of - Phase 2 training.

D1ngo (Phase 2) Tra1n1ng in th1s phase 1ntroduced a
new st1mu1us source (R), and w1th 1t the fear response again
oEcurredf‘However the res onse was not strong, and L
habituated withodt 1ntervent1on. Since two sources predicted

food de]ivery'at~two’1ocations,’both wkre avoided. Approach

to the side of the enclosure opposite the‘sourcekofvthe

~stimulus occurred on theSe‘triais. Behavior during the

interval between stimulus onset and. US delivery. consisted of

ortentinﬁ“to the source from the back of the enc losure or

\

\from~a-position‘ithhetopposite front of the enclosure which

‘Was taken at S'+ onset Profuse Salivation to the S+

5

cont1nued dur1ng ear]y tr1als in a day, desp1te an apparent

averswon to" the sources The common response cons1sted of

’approach1ng the oppos1te front of the enclosure at S+ onset

! R ) oo —
R ‘ E -



s1tt1ng fac1ng the stlmulus source and or1ent1ng to it for
several seconds ;’ and then turning to the slot at or just
prior to US delivery.
| Figure 3b d15plays the percentage éf SDB trials in the
stimulus-location condition of the food-availability
problem. The replacément of orienting to the stimuli by SDB
for Flo can be readily seen in the reversal of resgfndJng
P
from Session 1 (47%) through sessions 4 ‘and 5»40%)%&0 ;~4
tSess1on 10 (100%) The other h1gh0frequency occurréncéléf
SDB,oby Kelbi, decreased from 100% (Session 2) to 47%
(SésSion 8). This behavior fo]]owed’Phase 1 behavfor which

“terminated at 75% SDB trials.



Figure 3a. Percent of trials perusession Zﬁ

' - K
which SDB occurred for the stimulus-quality

‘condition. of the food-location problem. gh

Figure 3b. Percent of trials per session in
whiéh'SDB occurréd for the stimulus-location,

condition of the .food- location probiem.
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Summary

. The same global response pattern appeared in this
experiment_as‘was described in Experiment 1. Similar
problems were also encountered in implementing training, as
individual response pat}erns frequently precluded the
enforcement of the criteria established for beginning a
trial. While no inferaction of signal’and'task was observed,
common components of a general SDB response were observed to

occur 1n the response patterns ofésgree of the dogs. While

ese ;omponents did not occur on every trial, they did
“appear'with~regu}grity‘in the responding of Kelbi, and
regularly but at a Tower frequency in the behavﬁors o?kgwo

RE <

others. . 3 ;#ﬁ"
5 ¢

For one dog, 'the SDB at the end.of Phase 1 and
throughout Phase 2 was 11ve1y and qu1te an1matod, ant;xact ‘
opposite of the intial fear response displayed during
habituation end early Phase 1 sessions. For two other dogs,
an intermediate level of respondingrwas obtained. In each
'case,_the SDB was limited and somewhat attenuated. These
dogs efpibited occasional signal-directed responses which
were not attenuated, but by and large they were‘oot‘
differentially distributed across cueFtesk'cond}tions.
‘Finally, for one dog exposure to the stimuli in habituation
: oroduced a strong fear reaoiion which was never reversed, in
that a ggroach to the S+ never occurred However in all

presentatvons of the S+ .in this exper1ment th]s dog

approached the appropriate feeder during CS exposure by

7
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taking an arcing path gygx from thévsource. Given the
original definition of SDB by Hearst and dJenkins (1874), &
this behgvioﬁ might correctly be construed as sign tracking.
However, this behavior was unaffected by the cue-task

condition imposed. : 3



V. General Discussion
In neither Experiment 1 nor Experiment 2 were>ﬁhteracfions
between stimulus condition and task apparent. To conclude
that an interaction had taken place would require the
differential occurrence of signal directed behavior in one
condition re]ative to the other, which did not occur. Plots
of the incidence of SDB eﬁow that it was not a funct1on of
the task requ1rements,fwh1ch it would have been.had an
interaction occurred, sjnce the presence of SDB amd/or its
relative frequency are comparab]e;eQross taske involving

both stimulus-quality and stimulus%]ocation problems.

4NN - %

Further, the seeming total absence of signal approach in
Dingo and its minimal expression by Woosha refute even a
weak conclusion of a cue-task interaction. e
‘ .

Not ev;ﬁ post hoc explanations can be of?gwed to
eloc1date the dogs’ behavior. Although a variety of factors
might be proposed to explain the results of theee studiesr
no real clarification is obtained For examp]e, 2 may be
suggested that a tr1als effect operated to preclude signhal
directed behavior by Kelbi and Flo across the two phases.
However, the reversed pﬁase order for these dogs negated any
specific conditions.effect. Further, Woosha's behavior
ypattern approximated that of Kelbi acroes Phases 1 and 2,
but her phase order was the same as Flo's, eovorder of
“testing does not appear to be critical.

One further problehvwas the expression o¥ the avoidance

response by Dingo and Gretchen. They consistently failed to

76
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display SDB in the manner expected, but instead tended to
avoid the CS by following an arcing path away from the '
stimulus. That they continued to do .so during the course of
the study‘Would suggest that é]though they failed to |

demonstrate SDB, they did acquire an association between the

~ cue and the food, as indicated by their approach to the

~ w

correct feeder prior to US delivery. It may be that fear
e]lgiteq-bybthe Sfimuli,prec]uded‘the demonstration of SDB
in théééJth dogs. A more liberal interpretation of the
pﬁenomenon as defined by‘Héarst and denkihgk(1974)‘wou1d
conc lude gimpr that the form of sign‘tracking deve]oped in
these“dogs did ﬁot include éigna] approach.

Thus, the cUe-respénsg interaction of the type '
described by Lawicka.(5964)_was not demonstrated. Whether
there might be a task-cue interaction in this extended
design remains to be demonsirated definitively. Of course,
failure to find the intera  -n cannot be construed as

evidencé that 4ihe interacticn did not oc¢ur, and so the

! vhypothesis of an interaction in SDB cannot be rejected yet.

The three broad possibilities for the present failure to
find an interaction can be quite simply stated. Two assume

that no interaction occurred for the behavior which was

“displayed. In one, conditions of the design precluded their

expression. In the other, no interaction should have been
expected. The third possibility is that an interaction

occurred but simply was not detected.
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The first possibility to be examined is that the
intebaction.that was demonstrated in Konorski’s lab may have
been restricted in some way to the preparation which they
employed. Since no systematic examination of the differences
between the present design and those employed in Konorski’s
lab was pursued, one can only speculate about potential
differences. One possibility is that the stimulus-task
competition which existed in the cue-specificity exper{ments
which wé%é bbngu¢ted‘in Konorski’s lab, where different

attributes of tﬁe cue were related to reinforcement} did not

exist injthe preseht preparation. The Konorski preparation
requirejﬁf%at dogs learn to respond differentially to cues
hanng both location and quality attributes. The cueg were
then modified so that each location cue was recombined with
the alternate quafity cue. Then, in a test of Stimulus
control using. the new cues, note was made whether the
location or the qua]ify element of the new cue was the
‘better predictor of the emitted response. In this Way it was
~ possible to separate the relative degree of control! ' each
"component of the compound cue.

For the dogs in the present study, however,
preigntati;n of any cue was~perfectly correlated with
delivery of the reinforcer in all sessions. ‘At no time was
,efther component of either cue separated from the other |
component, as was the case for the Konorski design; Sl and

S- kept their integrity.in a given preparation. That is, .a

discrimination condition existed, ‘but the target cue was
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always the target cue. Once that was learned, no competition
existed. So separating SDB into some parts governed by cug
quality and other parts governed by cue locat1on should not
be anticipated. That it failed to appear may reflect a
ﬁasubstantwe flaw in the two designs of importance to this

d1cus51on

A second possibility for the failure to obtain an
interaction in this study may be that the experimental
procedures blocked or simply did not facilitate its
appearance. In the research which precipitated the
interaction hypothesest only stimulus location training was
given to each dog, whereas in this study each dog was
trained on both signal quality and signal location training.
Chaining'the two procedures‘may have attenuated any
individual effect each may haue. |

That this may have occurred is_suggested By‘én
‘extension of the criticism Rescorla and Holland (1976)
directed at some studies oﬁ interactions. They argued that:--
assumptions of selective association must be held in
abeyance until questions about differential performance
(arising from d1fferent1a1 exper1menta1 training, for
example) are answered. It might be suggested even further
that some apparent interactions may exist only when \
differential training is experienced and that emp]oy1ng the
fu]l cross-over design which they spec1f1ed seriously

attenuates possible interaction outcomes.
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The first two possible reasons for the failure to find
an interactibn in this research suggested that so&; form of
interaction gxists, but that designs which have successfully
produced it are in sohe way restricted or limited in their
applicability. The final possibility is that an interactlon
existed but that it simply was not detected. Several factors
may have combjned to produce this result. "

An examination of the plots of the p&rcent of trial;
per session(an which SDB, was shown'(referwté Figures 1
tthUgh 4) discfbseggthat the trial-by-trial levels of SDB
changed between sessions and phases both within subjects ahd

between subjects. With the variab 'ity of incidence per

session came also a variability in the f SDB on any
one‘trial, so that detecting a %pnstant or nearly constant
pattefn that was spécific to o;é training condition was
rendered quite difficult. Compounded with thé prob1em'oF
variability in SDB was the occu}rence of a strong fear
response in Dingo and Gretchen, and the behavior of Minnie.
So it is possible that with more stable behavior, the
interaction may have been seen, perhaps as a difference in
trials to first appearance, inciden&e per session, magnitude
of expression, or some other measure or combination of
measures of the basic SDB responée. |

AnalYZing only wh~ther or not a dog ever displayed SDB
in a given condition permitsiconstructing Table 4, which
‘shows the proporticin of dogs in each condit{on\exhibiting

SDB. Because of the nature of the data (it is correlated and
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Table 4

Proportion of Dogs Exhibiting Signal Directed Behavior
Before (upper table) and After (lower table) Excluding Dogs

Stimulus

-

Stimulus

. Stimulus

Stimulus

Never Showing Signal-Directed Behavior

\,

\

Proportions of all eight dogs
showing signal directed behavior

as a function of stimulus and problem type

Go/No-Go R-L Diff

Quality 0.25 0.75
Location 0.50 0.50

Proportions of the five dogs ,
showing signal directed behavior
as a function of stimulus and problem type.

Go/No-Go R-L DVFFf
Quality 0.50 1.00

Location 1.00 . 0.67
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ns<5), no direct analysis is poss,ible. However, the problem
of correlation can be resolved by collapsing the data into

four independent groups within each task, and identifying

whether a dog displayed SDB in one or bothqcue conditions.
Those four groups and the relative incidence of occurrence: -

of SDB within task and cue condition are:

SDB in both conditions 1 3
SDB in location condition 1 0 ~
SDB in quality condition 0 0

SDB in neither condition _ 2 1

The distribution of animals would have had to be restr1cted
to the m1ddle four cells to compel further analysis of the
data. Therefore, no further analysis of this data is 
demanded. A1lthough thelooesioility of an interaction is
suggested by the top arra¢~in Table 4, the four-group data
does not support that suggeetion; It may be, ho@ever, that
some additional information_can’be gathered from a closer
analysis of the individual behavior of the dogs.

Consider first that three of the dogs (Dingo, Gretchen,
and Minnie) fa11ed to d1sp1ay SDB thoughout the study.
Excluding those dogs may be justified on the grounds that

gubJecbs not showing the behav1or at all cannot respond

‘\, ‘;
B

d1fferently between conditions .- Recogn1z1ng the problems of
dwscard1ng subJects and plac1ng too much trust in engineered

analyses, the lower port1on of Table 4 was constructed to

-
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represent the behavior of the five dogs whose behavior was
signal directed. It again appe&red, however . that an
interaction may be'producible under moré rigorous
eXperimentat conditions. In the cases of both the original
;nd new proportions, there are patterns in the single cue
condition. As before howeQer‘ no simple analysis is
‘poss1b1e Given the frequencies from the four ‘independent
‘groupings, no further analysis was warranted. ‘
)Clarification of &he results of the present research
will require a much morL"stringent examination of SDB in the
Konorski paradigm than was carried out here. Several
‘refinements of the design and apparatus used -in the present
research might perm1t a finer ana]ys1s of behavior under
stricter experimental conditions. One p0551b1l1ty wou ld be
to employ one pure-strain spec1es of dqg, ra1sed under \
sufficiently stable conditions to reduce inter- subJect
variability. At least two problems might arise fro¢ this
approach. First, 1t might be quest1oned whether a/successful
reduction of the Kinds of problem variation descr1bed here
wou ld restr1ct the scope of the subsequent study to
parametr1c examlnatwon of the SDB preparation. /That was one
of- the bas1c cr1t1c1sms leveled at the earl1er work of
Holland, wherein his focus on the preparation drew attentfon
from whqt were, argued to be more important aspects of the
research In other words, remov1ng the:natural var1e}10n and
spontaneity of behayior;may sufficientﬁy redireet this study

“as to change tts basic focus. In the long run, too, such a

o e v . ] -ln -
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goal may be met only with difficulty, if at all. As Jenkins

et al. (1978) 1mp11ed in their discussian, the kinds of |
:behav1 r wh1ch a dog can br1ng to such a test are varied andi
dynamic. Lorenz (1952) pointed out 1mpomtant d1fferences in
the soc1a1 respon51veness of dogs of two genera] lines,

Can1s lupus and C. aureus, and d1scussed the relative ease

N

w1th which each can be domest1cated or trained to respond to

humans Further,-severa] researchers (Fox 1971, Scotta&

Fuller, 1965; and Scott,'1967)»have.fpund.that as dogs
develop, behavior Patterns crittcel_to expression of SDB,
such as otay;~sex,'aggressiont and feeding, frequently
become more variable and exaggerated}'often inoorpoﬁating
“compOnents ofbothen systems, and are quite sensitive to
'gene-envthonment intéraction at the individual level. Each
of these changes m111tates strongly aga1nst reduc1ng
varwap111ty suff1c1ently to detect suhtle between- cond1t1on
~differences. | ‘ _

Despite individda] differences in respondingiubeneral
SDB responding approximated that descr ibed by denkjns et al.
The generic response ot the five dogs which‘showed\SDB
consisted of orienttng to 3gd approaching the S+ eimostL
immediately upon its onset. On some trials the response
contained a pause at the location of the sttmu]us while on
 others the subject continued to the feeder slot:. Further, on
- some trials the dogs retdrned to the stimulus (or loohed;
back at it) prior’to its termination and food de]iveryt

However, these elements of responding did not appear for all
v A ‘
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occurrences o§ SDB nor did éubset of them occur

" While none of the épec1f1c

t

'S ‘et al. appleed, all of the

consistently for any oné ‘d
petterns desc&ibed by.denk1
componenfs’of:those pattern -were'observe at one t1me or
another in the behavior of vhe five dogs Ehow1ng SDB. For
&.example, Jenkins et al. recdrded or1entat%on back to the

source of the S+ and an 1nsert1dn of the og s nose info the

food de11very\s\ot for the1r Dog 2. In the present stu;y,
or1ent1ng to the soUrce of |the S+ was obgerved in sevena]
an1mals, and the nose poke eponse was oiserved in another
Finally, the active behav1qr descr1bed F'r Dog 4 was apéE

observed here with v1gfua1 y all of the. Tolar componeqts

frequently and reliablly. ‘ T
B \ SN ¢ ‘

It would be comfor tin to cbnclude that SDBlwas al

i
|
/ !
such as barKingL_]yng1ng, and crouch1ng,\occurr1dg
1

\

_ funct1on of the cue and ta%K conditions, as the ﬂnvt1a1‘
discussion proposed. The_demonstrat1on of an 1nterect1on‘
wouid suggest‘that e;en with erﬁgtionary‘origine,‘importanff
eoecies behavior follows some more specific rulee“off

per formance. IY wouldsbe less comfortfng,“but still
'satisfying, to have found comberable performance in both

: condi%ions for ell-eight'dogs In this instancel_advocacy of
an etho]og1cal mode] would made easier. Unfortunately,,the

: results were neither support1ng nor re3ect1ng of an . /
‘1nteract1on hypothesis, s1nce'some t?ends‘appeared, a]beit~
weaKk ones. In‘the absenoe‘of evidende to decide,.judgement
musf of course be suepended. In the end it must be the fhte

/
/
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of any study which'fails‘to find in favor of one or. another

view that both must stand.
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Appendix 1

The codes which follow represent all of the behavior which
was recorded\during training. Decisioné about the presence \
or absence of S on a trial were based on an'evaluation oFﬁ
seVeral aspects of the overall behavior. In classify{ng a
given trial as being an SDB trial, the following criteria
were used. A responée must have been clearly directed at the
source: taking a straight path from fhe start area toward
the S+. If the path changed direction during the response,
‘the change had to be sharp. An angleq change was accepted,
but é curving change was not. Head-forward approach to the
feeder(s) was not classified as SDB, but a side-stepping
apprpach to the feeder accomp%nied by constant attention‘to
the S+ was accepted. Further, the rejection of an arcing
path response was SOmetimeg qualified by other behaviors
| which occurred concurrently. Specifically, the five finai
responses in the list would have been'sufficient to change
the classification of a'tria1 from a non-SDB to an SDB

trial.
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Responses

Sit
Stand
Orient
Sniff
Lick
Respond

Check
Arct+/-)

CS+ resp

Oscillate

Nose touch
Wag tail
Wag head
Prance

Jump/ leap

Scoring Code

sit
st
or

shn
(no

oscC

nt
wt
wh
(no

(no

93

Rating Scale

r
code)

code )
code)

code)

code )

code )

Special item description

Movement of head to face
ob ject .

Initial movement toward
source or front

Short glance, usually at
source

Approach to front
deflected toward S
Stereotypical response
developed after extensive
training and slightly
different for each dog
Movement back and forth
between front areas
during S+

Active movement of body
including head and tai]l
wagging and rapid foot
movement



Locat lons

Mat

Back left
Back center
Back right
Left source
Left front
Right source
Right front
Front center

Descriptors

Source of S+
Source of S-
Slot
Plate
Floor
Experimenter
Hind legs
. Left

‘Right
Center
Not

Scor ing code

~

Scor ing code

—~—~ oI

bar over code)



Appendix 2

The eight following pages in this appendix display the
frequency of responding in either five (Experiment 1) or
four (Experiment 2) categories; These response categories
comprised the data used in the primary descriptions in the
two resUlts'seétions. The first category of responses
indicates the number of times each dog responded prior to
delivery of the US. The next three categories have been
described in Appendix 1. The last cateéory displays the
frequency of responses observed during\prqsentation of the
CS- in the Go/No-go training . The categories have been

coded in the figures; the codes and categories are:

Category Code
Anticipatory response AR
Feeder approach AF
Source approach AS -
Arc response ARC+
Response to CS- €S- R

95



Figure 4. Response frequencies in the location

problem for Cleo

.

Figure 5. Response frequencies in the quality

problem for Cleo
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Figure 6. Response frequencies in the location

-prob]eh for Dingo

’Figggg 7. Response,frequencies'in the qUa]ity

problem for Dingo
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Figure 8. Response frequencies in the location

problem for Flo

Figure 9. Response frequencies in the quality -

problem for Flo:
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~Figure 10. Response frequencies in the location

problem for‘Gladys _

"Figure 11. Response fﬁequenct%sﬂ{n the quality

problem for Gladys
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Figure 12. Response frequencies'in the location .

problem for Gretchen

Figure 13. Response frequencies in the quadity

problem for Gretchen .
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Figure 14. Response frequencies in the location

probiem for Kelbi

Figure 15. Response frequencies in the quality

problem for Kelbi
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Figure 16. Response frequencies in the location

problem for Minnie

Figure 17. Response frequencies jn the quality

problem for Minnie
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Figure 18. Response frequencies in the location

problem for Woosha

>
Figure 19. Response frequencies in the quality

problem for Woosha
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Appendik 3

eliability was measured using video tape of train{ng'for
ne four dogs in the second experiment. Trials were selected
wsystehaficaliy frqm the jiﬁeo tape and transferred.to a
ideo cassette:for observer}training and testing. Two
wdependeht obéervers were shown a 30-minute segment of
ideo tape displaying trials similar to those to be used er'
asting. Ninety (90) trials were presented in a single block
>r the testing,»distributed appboximate]y equally across
e four dogs: 24, 23, 22,‘and 21 trials. Responding on a
iven trial was classified as a feeder aﬁproach, a source’
>proach, or an arcing approach to the feeder (with
isplacement'toward the source).
The following agreements were obtained:
:rfect agreement on 50 trials broken down as 34 feedé?-
approaches, 11 source approaches, and‘five‘abcs.
jreement between the experimenter and. one external rater on
26 trials, as follows: 12 feeder approaches, six source
approaches and eight arcé.
jreement between the two external ra&ens (but not the
experimenter) on 12 trials: three feeder approaches
(E: three arcs) and nine arcs (E: five source
approaches, fou} feeder approaches) .
mplete disagreement Oh-two trials (E: two source
approaches). Each rater was internally consistent,

giving the same classification on both trials.
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- The percent agreement, at each level and summed within

agreement and disagréement, were:

Degree'gj Agreement % trials Cum % trials

Perfect . o 55.6 55.6
With one external 28.9 84.4
With no external 13.3 - 13.3
ONo agreement: . \\— ‘ 2.2 156.5

‘Several characteristics of the rating trials support
" the argumenf that these figures éfe conservative. On several .
trials where there wés'disagreement between the experimenter‘
and obsebvers, an arc occurred in the feeder approach which
was away from(thevsource of the signal. Thisvtype of arc was
not differentiated from a source approach arc during rater
training. Modifying this.différence woulid raise the overal?
agreement wftH at least one oF the tWo external raters ‘to

just over 91%.



