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SATURDAY 25th AUG 

John Pearce and  Mark Good 
Cardiff University 
Cue competition and spatial learning. 

Cheng (1986) has suggested that learning about the position of a goal with reference to 
the shape of a test environment will progress independently of leaning based on other 
landmarks that might be available for this purpose.  In a series of experiments to test this 
proposal, rats were required to escape from a pool with a triangular shape by swimming to 
a submerged platform.  The platform was located near a corner of the pool that could be 
distinguished from the other corners on the basis of the pool's shape, and for one group in 
each experiment a vertical rod was attached to the platform.  The presence of the rod did 
not interfere with learning about the position of the platform with reference to the shape of 
the pool.  Indeed, there was an indication that the beacon facilitated such learning. 

  

C.V. Mora (nee Haugh) (1) , M. Davison (2), M. Wild (3), & M.M. Walker (1) 
1 Experimental Biology Research Group, School of Biological Sciences, The University of Auckland 
(c.haugh@auckland.ac.nz and m.walker@auckland.ac.nz). 
2 Behavioural Analysis Research Group, Department of Psychology, The University of Auckland. 
3 Anatomy Department, School of Medicine, The University of Auckland. 
 
Conditioning Analysis of Magnetoreception and its Mechanism in the Homing 
Pigeon (Columba livia) 

The value of homing pigeons in the study of navigation using the earth’s magnetic field 
would be greatly enhanced if their magnetic sense could be studied in the laboratory. 
Results with other species suggest our inability to condition pigeons to magnetic fields 
arises from failure to discover the conditions that will reveal magnetic discrimination rather 
than from absence of a magnetic sense in pigeons. The experimental requirements for 
successful magnetic conditioning identified so far are: (1) a response requiring movement 
by the subject, (2) spatially distinctive stimuli, and, as in all conditioning experiments, (3) 
an arrangement in space and time of stimulus, response and reinforcement that allows the 
animal to associate the stimulus with reinforcement of the response. 



In a conditioned choice procedure, four adult pigeons, experienced in homing, were 
trained to discriminate the presence and absence of a magnetic intensity anomaly (peak 
intensity 150 microTesla (µT)) superimposed on the earth’s magnetic field (~ 50 µT) in the 
central area of a 4 meter long tunnel. The birds walked in the central area of the tunnel 
before choosing to mount one of two identical platforms (48 cm high) placed at opposite 
ends of the tunnel. The birds were rewarded for choosing one platform in the presence of 
the magnetic anomaly and the other platform in its absence by access to a feeder opening 
atop each platform. The magnetic stimuli were presented in random order and 
experimental procedures were automated. Insulation of the coils and location of electronic 
equipment in a separate room prevented the birds detecting any thermal or auditory cues. 

The experiments produced the first conclusive demonstration of a magnetic sense in 
homing pigeons. All four birds learned to discriminate the presence and absence of the 
magnetic field intensity anomaly, making 60-70% correct choices per session over 24 
consecutive sessions. Control sessions in which appropriate resistors replaced the coils 
produced chance performance (50% correct choices). The likely key to the success of the 
experiments was that walking instead of flying allowed the birds to detect the rapidly 
changing fields at the edge of the anomaly and to associate the presence or absence of 
the anomaly with reinforcement (see (3) above). 

We analysed the mechanism of magnetic field detection by trying to impair magnetite-
based magnetoreceptor cells like those discovered in the nose of rainbow trout. Brass-
weights (1.5 mm radius x 2mm length) attached to the cere had no effect on discrimination 
whereas discrimination was impaired for five sessions before recovering by the eighth 
session by attachment of small, rare-earth magnets (intensity = 2500 µT at 1 cm distance) 
of the same size as the brass weights. Discrimination was completely impaired by local 
anaesthesia by 2% lignocaine hydrochloride of the olfactory mucosa and surrounding 
region but not when the olfactory mucosa were bathed in physiological saline. Similarly, 
discrimination was abolished when the ophthalmic branch of the trigeminal nerve was cut 
in two birds but not when the olfactory nerve was cut in the other two birds. Discrimination 
was not impaired by the respective sham operations done prior to nerve sectioning in the 
two pairs of birds. 

Our experiments demonstrate the existence and likely mechanism of the magnetic sense 
and have implications for the study of pigeon navigation. First, attached magnets impair 
but do not abolish magnetic field detection completely, which means we cannot exclude 
the possibility that pigeons carrying magnets can still use the earth’s magnetic field to 
navigate. Second, the likely presence of magnetite-based magnetoreceptors in the nose of 
pigeons means it will be difficult to disrupt olfaction within the nasal cavity by mechanical, 
chemical or surgical means without also deforming or damaging the magnetoreceptor cells 
and trigeminal nerve. We suggest impairment experiments testing the roles of sensory 
systems in pigeon navigation should be interpreted with caution. 

 
Simon Webber 
University of Waikato 
Psychological Time 

This research topic investigates the human perception of time, the overestimation or 
underestimation of duration or what has commonly been called 'psychological time', as a 
function of task complexity. Researchers have suggested that time passes slower when 
doing a simple task, e.g., tapping a pencil, and passes faster when doing a complex task, 



e.g., solving a maths problem (Axel, 1924; DeWolf & Duncan, 1959; Loehlin, 1959; Smith, 
1969; Craik & Hay, 1999). One issue is that the complexity of the tasks used in previous 
research has differed across dimensions, i.e., pencil tapping compared to problem solving. 
This research looks at how psychological time is effected by task complexity on one 
dimension, i.e.,using jigsaw puzzles. In a within-subjects design, participants had to do 
computer-generated jigsaw puzzles that varied in terms of the number of pieces in the 
puzzle. In the simple task condition there were fewer pieces and in the complex task 
condition there were more pieces. It was predicted that participants would estimate time as 
passing slower in the simple condition and faster in the complex condition. The results of 
the first two experiments are discussed. 

 
Dave Gittings, Dave Harper & Maree Hunt 
Victoria University of Wellington 
Generalisation in a Temporal Dimension 

Spetch and Cheng (1998) used pigeons in a go-no go procedure to investigate 
generalisation in a temporal dimension. What they found was a ‘step’ function rather than 
the more standard generalisation curve. They attributed this finding to a categorical coding 
system peculiar to the timing of an event in which times are coded to an absolute code of 
longer, shorter or in between. The current experiment proposes to extend the work of 
Spetch and Cheng using a go –no go procedure with rats instead of pigeons. The first 
proposed experiment in the current investigation will replicate the previous work of Spetch 
and Cheng (1998) with S+ training times of either 2.52 or 5.67 seconds. Testing will be 
conducted using a steady state generalisation technique with 11 unreinforced probe times 
of 0.5, 0.75, 1.12, 1.68, 2.52, 3.78, 5.67, 8.5, 12.74, 19.12 and 28.67 seconds per session. 
The second intended experiment will extend the times along the temporal dimension in the 
hope of showing either a greater ‘step’ function has occurred, as suggested by Spetch and 
Cheng, or a large area shift indicating that time may conform to what is already known of 
stimuli subjected to generalisation techniques. The third and final proposed course of 
experimentation is to place a previously familiar S+ time between the previously trained S- 
times. It is hypothesised that a sharp generalisation peak will be evident giving further 
indication of the conformity of time to what is currently known about the phenomenon of 
generalisation. 

 
Anthony McLean 
University of Canterbury 

Unless the data turn out to be completely uninteresting, I'll speak about an experiment in 
which pigeons are in a reinforcement maximization procedure, and may be counting (but 
may also be timing). 

 
Michael Davison 
University of Auckland 

Using the Belke-Heyman procedure, we investigated the effects of varying the blackout 
duration between components, and of replacing the blackout by a period of unsignaled 
extinction.  Blackout duration effected the carryover of reinforcer effects between 
components, but has little effect on the development of preference within components.  
When blackout was replaced by extinction, preference moved towards indifference more 



slowly.  Asymmetrical component reinforcer ratios resulted in preference between 
reinforcers, and during blackout, moving towards levels that were representative of molar 
average reinforcer ratios, rather than indifference.  The model proposed by Davison and 
Baum (2000) needs to be extended by adding further long-term (and short-term) 
accumulators. 

 
Jason Landon, Michael Davison & Douglas Elliffe. 
University of Auckland 

Pigeons were trained on a standard switching-key concurrent schedule.  Conditions were 
in effect for 65 sessions, and detailed data collected.  Analyses at local levels showed 
consistent effects of individual reinforcers on preference, but there was also evidence of 
longer term effects of the reinforcer ratio.  These results suggest that neither purely local 
nor purely molar mechanisms can explain behaviour in concurrent schedules.  Attempts to 
model concurrent schedule performance must take account of effects at both local and 
more molar levels. 

 
Christian Krägeloh, Michael Davison, & William Baum 
University of Auckland 

Six pigeons were exposed to experimental sessions that arranged six or seven 
components with various concurrent-schedule reinforcer ratios associated with each. The 
order of the components was determined randomly without replacement. Components 
lasted until the birds had received 10 reinforcers, and were separated by a 10-s blackout 
period. The ratios of the variable-interval schedules that were arranged in each session 
were 27:1, 9:1, 3:1, 1:1, 1:3, 1:9 and 1:27. Some conditions, however, only included three 
components of the most extreme reinforcer ratio, i.e., 27:1 and 1:27. Unlike the 
experiments by Davison and Baum (2000) and Landon and Davison (2001), each 
reinforcement ratio was signalled by a different red/green flash frequency, with the 
frequency perfectly correlating with the reinforcer ratio. Comparisons were made between 
conditions with differential and non-differential flash frequencies, and between conditions 
with and without a change-over delay (COD). When components were signalled, sensitivity 
to reinforcement values increased from around 0.40 before a reinforcer in a component, to 
around 0.80 before the 10th reinforcer. When unsignalled, sensitivities typically increased 
from naught to not more than 0.40. In the no-COD conditions, sensitivity to reinforcement 
was typically around 0.20 lower. 

 
Elliffe, D., & Davison, M. 
University of Auckland 
Strict vs random and signaled vs unsignalled alternation in concurrent VI VI 

This paper completes and, we hope, clarifies our report of work in progress last year.  Six 
pigeons responded on Findley concurrent VI VI schedules with four different switching 
arrangements.  In different parts of the experiment, a response to the switching key either 
randomly did or did not change the main-key stimulus and schedule (random alternation), 
or always produced a change of stimulus and schedule (strict alternation).  In both random 
and strict alternation procedures, the alternative that would be produced by a switch was 
either signalled, or not, by the location of the switching key, again in different parts.  Within 
parts, relative reinforcer rate was varied.  All four switching arrangements produced 



similar, and typical, generalized-matching performance, except that arranging random 
alternation eliminated the usual finding that time allocation is more sensitive to relative 
reinforcement than is response allocation.  The signalled random alternation procedure 
produced differential biases, sensitivities, and patterns of interchangeover times according 
to which alternative was to follow a switch.  However, these differences disappeared when 
behaviour was analysed with respect to reinforcer rates before each post-switch 
alternative separately.  Strangely, arranging signalled strict alternation slightly but reliably 
reduced interchangeover times compared to unsignalled strict alternation, suggesting that 
stimulus control over switching exerted by the main-key stimulus in the unsignalled 
procedure is incomplete. 

 
Randolph Grace & Selena Chiu 
University of Canterbury 
On the form of the temporal discounting function 

Temporal discounting is the process whereby the value of a reward decreases according 
to its delay; the discounting function is a mathematical statement of the relation between 
value and delay.  Mazur (1984) proposed a simple hyperbolic discounting function, 1 / (1 + 
KD), for pigeons choosing between fixed and variable delays to food reward.  This function 
has been widely adopted in research with humans, which has conclusively demonstrated 
that the discounting function is hyperbolic rather than exponential in form.  However, a 
discounting function that incorporates a power exponent has been found to describe 
virtually all the nonhuman data on choice between delayed rewards (Grace, 1994, 1996, 
1999).  Thus, an important unresolved question is whether such a function might also 
apply to human choice.  We will report a systematic reanalysis of archival data from 
human studies to attempt to determine whether an optimal discounting function can be 
identified.  

 
Orn Bragason 
University of Canterbury 
Recent advances in the architecture of choice models 

I will compare the contextual choice model and the hyperbolic value-added model in terms 
of their predictive and descriptive utilities and discuss issues such as theoretical 
assumptions, parameter variance, goodness of fit, and the models ability to make novel 
predictions. 

  

Sophie Tayler & Randolph Grace 
University of Canterbury 
Temporal Discounting for Monetary and Close Relationship Outcomes. 

We investigated humans’ choices between hypothetical delayed monetary and relationship 
outcomes.  A central question was whether the well-known effects of delay and magnitude 
of outcome on discounting rate would extend to the relationship domain.  We also tested 
whether choices for monetary and relationship outcomes satisfied domain independence, 
i.e., a greater within- than between-domain correlation of discounting rates (Chapman, 
1996).  Results indicated that delay and magnitude effects were obtained for both 
monetary and relationship outcomes, and domain independence was supported.  



Moreover, a gender difference in discounting rates was found in which females discounted 
more steeply than males. 

 
Mattson & Robinson 
University of Canterbury 
Reinforcing Novel Behaviour in the Rat 

??? 

 
Jones, B.M, & Elliffe, D. 
Testing for selective stimulus control in a matching-to-sample task 

Six pigeons learned to discriminate two compound stimuli, a filled diamond and a hollow 
square, in a matching-to-sample task.  Selective control by the colour and shape 
dimensions was assessed by occasionally inserting probe compounds as choice stimuli.  
Three different kinds of test for selective control were conducted.  One used resistance-to-
extinction probes, and presented choice stimuli in which one element was constant and 
either matched or differed from the sample, and the other element was varied.  A second 
test used the same choice stimuli, but a resistance-to-reinforcement testing procedure.  A 
third test used resistance to extinction, but choice stimuli which differed from each other on 
both dimensions, so that one element of each stimulus matched that element of the 
sample.  All three tests produced quite different pictures of the pattern of selective control.  
It is clear that both conditional (based on the sample) and nonconditional (based on the 
history of reinforcement for responding to the choice stimuli, and independent of the 
sample) stimulus control operate in this procedure. 

 
K Geoffrey White 
University of Otago 
Diffusion in Forgetting 

Forgetting is the decrement in discriminability with increasing temporal distance between 
the occasioning event and later choice. In the model described by White and Wixted 
(1999), choice was predicted by the ratio of reinforcers obtained for correct delayed 
matching responses. The reinforcer ratio was related to Thurstone-like probability 
distributions of the effect of the sample stimuli. In the model, discriminability decreased 
with increasing temporal distance because the variance of the distributions increased with 
time. However, White and Wixted did not specify the function relating variance to temporal 
distance. If a diffusion process is assumed, and if diffusion increases exponentially with 
time, the resulting forgetting function is a negative exponential. An additional process 
involves exponential generalization of remembering from one time to other times. The 
combination of the two processes yields forgetting functions that are double-exponential in 
form and which appear consistent with a wide range of data. 

 
Amy Parkinson & Geoff White 
University of Otago 
The role of reinforcers in local proactive interference. 



Local proactive interference in delayed matching to sample is a trial-specific impairment in 
discriminability. It occurs when the current trial is preceded by a trial in which the sample 
stimulus differs from that on the current trial. By comparison, discriminability on 
consecutive trials with same samples is higher. The effect is manifest as a difference in 
rate of forgetting. That is, the difference in discriminability between 'same' and 'different' 
trials is larger at longer delays. This effect is predicted by the White & Wixted (1999) model 
if we assume that it results from the effects of reinforced choices on prior trials. Because 
the effects of reinforcers are stronger at lower levels of discriminability, the local proactive 
interference effect is stronger at long delays. We report the results of trial-by-trial analyses 
to ascertain whether reinforcers on prior trials contribute to proactive interference. 

 
Rebecca J. Sargisson and K. Geoffrey White 
University of Otago, New Zealand 
Generalization of Delayed-Matching-to-Sample performance Following Training at 
Different Delays. 

Four groups of pigeons were trained to perform a delayed matching-to-sample task with a 
single delay of either 0, 2, 4 or 6 s from the outset of training. The longer the training delay, 
the more sessions were required for all birds to reach the same level of response 
accuracy. Following initial training, 5 test sessions, which included non-reinforced delay 
intervals of 0, 2, 4, 6, 8, and 10 s, were interspersed between training sessions. The 
forgetting functions from test sessions resembled generalization gradients with the peak of 
the functions occurring at the training delay. Following additional training for all birds with a 
0-s delay, forgetting functions decreased monotonically with increasing delay. The results 
suggested that remembering can be trained at a specific delay interval, and will generalize 
to similar delay intervals, making generalization a component of the forgetting function. 

 
Shinichi Nakagawa, Catherine Sumpter, Mary Foster and William Temple 
University of Waikato. 
Delayed Matching to Sample: The Effects Extinction on the Performance of 
Domestic Hens 

Five domestic hens responded on a red vs green delayed-matching-to-sample task with 
three delays. Initially food was available for correct responding at all delays (0, 4, 16 s).  In 
this baseline condition accuracy was highest at the 0s delay and decreased with 
increasing delay; latency to respond to the comparison stimuli was short at all three 
delays. Once behaviour was stable extinction was introduced at the 0 s and 16 s delays.  
Food was still available for correct responding at the 4 s delay.  This procedure resulted in 
decreased accuracy at the 0 s delay (the accuracy at the 16 s delay was close to the 
chance level through the experiment), and large increases in latency to respond to the 
comparison stimuli at the two extreme delays. Accuracy and latency to respond on the 4-s 
delay trials was generally unaffected by this procedure. Return to the baseline conditions 
resulted in immediate decreases in latency to respond to the comparison stimuli at the two 
extreme delays. Once stable, accuracy was at baseline levels. Thus changing the 
consequences for correct responding after two of the delays altered the accuracy at the 0s 
delay and latency on trials with both delays while leaving behaviour at another delay 
essentially unchanged. These data provide support for the independence of behaviour at 
different delays and for White’s Direct Remembering Hypothesis. 



 
Catherine Sumpter, Tania Blacmore, Mary Foster, & Bill Temple 
University of Waikato 
Colour Vision: Straight from the horse’s mouth 

In a forced-choice procedure, three horses were concurrently presented with coloured and 
grey stimuli (lighting filters back-projected onto screens).  Responses on the lever 
associated with the coloured stimulus were occasionally reinforced.  The position of the 
coloured stimulus was varied randomly, and brightness was made an irrelevant cue by 
randomly presenting the three shades of each colour with a grey stimulus that was 
brighter, one that was dimmer and one that was approximately matched in terms of 
brightness.  One hundred and eighty trials were conducted per session, and the criterion 
for discrimination was 85% correct responses over five consecutive sessions.  Horse 1 
reached criterion on blue only.  Horses 2, 3 and 4 reached criterion on blue, green and 
yellow but did not discriminate red from grey.  The results and the methodological 
problems encountered will be discussed. 

 
Tania Signal, Bill Temple and Mary Foster 
University of Waikato 
Psychophysics with brushtail possum (Trichosarus vulpecula): Is seeing different 
from hearing? 

It has been reported previously that the accuracy of responding of brushtail possums on a 
conditional discrimination involving a flickering vs. a steady light changed similarly on 
stimulus-absent and stimulus-present trials as flicker speed was increased. The decrement 
in performance found was sudden rather than gradual even with quite small changes in 
flicker speed around the threshold value.  Accuracy on an auditory (tone-on vs. tone-off) 
discrimination, however, change differently on the two trial types as intensity of the tone 
was decreased, with performance staying more accurate on the stimulus-absent trials. In 
addition these changes were gradual. These differences were consistent throughout 
extensive testing on both the visual and the auditory discrimination.  To test whether these 
differences were due in some manner to the modality being tested (vision or hearing), a 
further visual discrimination (a bright  vs. a dim light) was established and the brightness of 
the bright light was then decreased over a series of test sessions.  A number of difficulties 
were encountered with establishing this discrimination. Once it was established the test 
sessions were conducted.  The pattern of changes in accuracy on the two trial types was 
more similar to that seen in the previous auditory discrimination than to that in the flicker 
speed discrimination.  Thus the previously found differences were not the result of stimulus 
modality alone. 

 
Glenn S Brown 
University of Otago 
Improving Log d to Account for Multiple Sources of Bias 

Log d is supposed to measure discriminability independently of bias.  If there is only one 
source of inherent bias (e.g., colour bias), then it does.  If there are multiple sources of 
inherent bias (e.g., both colour bias and side bias), it may not.  Using similar logic to 
Davison and Tustin (1978) and McCarthy and Davison (1981), I will show how log d can 
be modified to account for multiple sources of bias.  By itself, this modified form of log d 
would require us to run many more trials.  I will, however, demonstrate a mathematical 



procedure that makes it unnecessary to do so.  Using these techniques, we can obtain 
measurements of discriminability and bias that are more accurate and independent, 
without having to run more trials. 

  

SUNDAY 26th AUG 

Dave Harper & Maree Hunt 
Victoria University of Wellington 
A Novel Negative-Reinforcement Procedure: Some Basic Manipulations. 

A negative reinforcement procedure was developed in which rats responded on one lever 
in order to avoid the retraction of another lever that provided food reinforcement.  Several 
aspects of this procedure make it more directly comparable to typical positive 
reinforcement schedule arrangements (compared with traditional paradigms).  Consistent 
with previous indications, rats were more likely to learn an escape response (i.e., return 
the positively reinforced lever once it had been withdrawn) than an avoidance response 
(i.e., avoid removal of the positively reinforced lever in the first place).  It was also found 
that providing a discriminative stimulus indicating the period for effective avoidance 
responses resulted in an increase in effective avoidance responses relative to ineffective 
ones.  Relatively few avoidance responses were made when this stimulus was removed.  
We are also hoping to be able to present some data concerning the effects of 
amphetamine on performance in this task.  These data are discussed with reference to the 
Two-Factor Theory of avoidance learning and the general issue of comparability between 
positively and negatively reinforced responding. 

 
Susan Schenk 
Victoria University of Wellington 

??? 

 

Heathern Peters, Maree Hunt, & Dave Harper 
Victoria University of Wellington 
A novel self-control procedure 

??? 

 
Miriam Swanson and Anthony McLean 
An Animal Model of Relapse: The Application of Behavioural Momentum Theory and 
Resurgence to Relapse Behaviour as Modelled Through a Matching-to-Sample Task. 

It is argued that two research areas in the field of the Experimental Analysis of Behaviour 
are relevant to the study of relapse behaviour.  Firstly, Behavioural Momentum Theory 
addresses the question of what factors determine how disruptable a recently-reinforced 
behaviour is.  Secondly, Resurgence addresses the question of what determines which 
behaviours increases as the recently-reinforced behaviour decreases following disruption.  
Eight experimentally naive pigeons were trained in a matching-to-sample task.  Subjects 



were reinforced for making one response in Condition 1, and a different response in 
Condition 2.  Condition 2 responding was disrupted by three single extinction sessions 
which occurred at successive points during the condition.  Resistance to change was 
measured as the persistence of responding, consistent with Condition 2 contingencies, 
during extinction. Resurgence was measured as a shift back to responding which was 
consistent with Condition 1 contingencies, when reinforcement was withheld in Condition 
2.  In Group 1 (Extinction Group), responding consistent with Condition 1 contingencies 
was specifically extinguished in the process of reinforcing responding in Condition 2.  In 
Group 2 (Response Prevention Group), responding consistent with Condition 1 
contingencies was prevented from being reinforced through never presenting choice 
stimuli in Condition 2 that were consistent with Condition 1 contingencies.  Results 
indicated that an increase in the duration of reinforcement contingencies did not increase 
resistance to change. 
Analysis of errors made during extinction showed resurgence of responding consistent 
with Condition 1 contingencies in the Response Prevention Group but not in the Extinction 
Group.  In the Response Prevention Group, resurgence decreased as the duration of 
reinforcement contingencies in Condition 2 increased.  These findings were shown to be 
consistent with the response prevention hypothesis of resurgence.  

 
Melanie Vivian 
University of Waikato 
 
The behaviour of 15 captive, socially-housed, chimpanzees was analysed to determine the 
effect of complex occupational/foraging enrichment, occupational/structural enrichment 
and acombination of the two enrichments. Data was collected between August and 
September of 2000. There were five days of baseline; 10 days of foraging enrichments; 10 
days of structural enrichments; and 10 days of both foraging and structural enrichments. 
Two observation sessions were made per day. Results showed significant reductions in 
resting and locomotion across conditions, while foraging, social grooming and self-
grooming, and social play increased significantly. In the Foraging Condition, foraging and 
tool use were at their highest frequency, and resting, its lowest. Only a minimal amount of 
nest building and arboreal behaviour occurred. In the Structural Condition, most social 
play, foraging and nest-building behaviour occurred, but no tool usage, and total foraging 
was at its lowest. During the combination of enrichments, foraging, social and lone play, 
nesting, tool use, and arboreal behaviour increased, while social and self-grooming, 
locomotion and abnormal and aggressive behaviour, decreased. Combining consideration 
of species typical behaviour, and the relative merits of behaviours, the results suggest that 
each enrichment element promoted the well-being of these chimpanzees, the combination 
of the elements being the most successful. 

 
L J Boren,1 N J Gemmell1 and K Barton2 
1 Department of Zoology, University of Canterbury. 
2 Landcare Research, Nelson. 
Habituation of New Zealand fur seals (Arctocephalus forsteri) in Response to 
Tourist Activity. 

Marine mammals are significant tourist attractions in some areas of New Zealand, but the 
impacts of tourist activities are poorly documented. Effective management of tourist 
activities requires an understanding of how the target species react to tourist activities and 
how processes of animal learning affect this reaction. We have studied the impacts of 



tourism on NZ fur seals using a novel combination of static observations and controlled 
approaches. 

Three sites were chosen that reflect a spectrum of visitor density, type of tourism, and 
anticipated fur seal sensitivity. Behaviour was observed using focal animal and 
instantaneous scan sampling and attributes of tourist approaches were tested 
experimentally via controlled approaches. Instantaneous Scans were carried out in the 
presence of tourists and without tourists present at all sites. Controlled Approaches were 
made by land, kayak and power boat, and the response of the seals were recorded. The 
distance at which the seals responded to an approach was also recorded in order to 
calculate appropriate minimum approach distances. 

Our results indicate that fur seals change their behaviour in response to tourist activities, 
and that seals will habituate over time in areas of high tourist activity. The proportion of 
seals which changed their behaviour in response to an approach varied by site with 
70.3%, n=808 responses exhibited at Whakamoa, 44.1%, n=737 at Kaikoura and 20.7%, 
n=1993 at Tonga Island. Seals at the study sites (Kaikoura and Tonga Island) responded 
less, responded less dramatically and responded at closer distances than seals at the 
control site (Whakamoa). We believe this work demonstrates that habituation is occurring 
in response to tourist activity and a better understanding of this process is necessary for 
conservation organisations to develop effective management guidelines to lessen the 
overall impact of eco-tourism activities. 

 
Jo Martin, Cath Sumpter, T. Mary Foster, and Bill Temple 
University of Waikato 
Food preferences of possum: A comparison of three methods of assessment 

Six possums were offered choices between rolled oats vs rolled oats and between rolled 
oats vs a cereal (San Bran™).  These two choices were offered using three different 
methods.  In the first method, the two foods were presented using concurrent random-
interval random-interval schedules and two magazines. The response and time biases 
were taken as measures of preference. Intake of both feeds over the whole session, first 
half and first quarter of the session were also measured.  In the next method (termed here 
the one-lever method), both foods were simultaneously available under a fixed ratio 1 
schedule, that is every operation of the single lever resulted in the presentation of both 
foods (in the two magazines).  Which food was chosen, the time spent eating each, 
and the intakes of both foods were measured.  In the third method (termed here the free-
access method), both foods were presented simultaneously in the two magazines but no 
response was required to gain access.  Which food was eaten, the time spent eating, and 
intakes of the foods were measured. The results of these three methods will be presented 
and compared.  Implications for food preference assessment will be discussed. 

 
Smith, K., Foster, T. M., Temple, B., and Sumpter, C. 
University of Waikato 
Behavioural Economics:  Behaviour of hens under FR schedules with long 
sessions. 

Six hens responded under a series of fixed-ratio schedules with food used as the 
reinforcer. Each series started with a fixed ratio of 1 and the ratio was then doubled each 
session until there were no food deliveries on two consecutive sessions, the FR was then 



decreased and the series started again.  Each session was a fixed length with magazine 
operation time excluded from the session time. Session length was varied over 12 hr, 9 hr, 
6 hr, 3 hr, 90 min and 45 min, and the fixed-ratio series was repeated at least twice with 
each session length.  Data recorded included the time of each response and of each 
reinforcer, and the time the hens spent with their hens in the food magazine. This paper 
will compare the data from the different length sessions, including the demand functions. It 
will present examples of the within-session data from each session length..  In addition, 
behaviour from the first 45 min of all the different length sessions will be compared, as will 
data from the first 90 min of the longer sessions. 

 
Eric Messick, Mary Foster, & Bill Temple 
University of Waikato 
The effect of two different income analogues on consumption in hens 

Inferior goods are reinforcers that are substitutable for normal or superior goods.  These 
goods differ in that the former are lower in cost and lower in some aspect of “value” such 
as taste while the latter are higher in cost and higher in this value.  In low-income 
conditions, the consumption of an inferior good is relatively high compared to consumption 
of a superior or normal good.  In high-income conditions, the consumption of an inferior 
good is relatively low.  In the present study, the inferior good effect was examined by 
exposing hens to discrete trials in which short presentations of more-preferred, plain wheat 
(high cost, high value) and long presentations of less-preferred, flavored wheat (low cost, 
low value) were contingent upon a key peck on either of two keys.  Income conditions 
were manipulated in two different ways: by varying the inter-trial interval (ITI) during fixed 
session lengths and by varying the total number of trials during undetermined session 
lengths.  Long ITI and few-trials conditions were analogous to low income and short ITI 
and many-trials conditions were analogous to high income.  Consumption under each 
income condition indicated that salted wheat was an inferior good for most hens.  These 
experiments replicate similar studies that used rats and monkeys as subjects. 
 
 
James McEwan 
University of Waikato 
Perceptual Effects in Human Operant Research 

This paper notes that while the experimental analysis of animal behaviour has been highly 
successful, the experimental analysis of human behaviour 'human operant' has been less 
so. This has lead to the suggestion that Skinner's original experimental preparation is not 
ideal for research with human participants.  A short review of the major difficulties 
observed in human operant research is given and some of the resulting procedural 
variations are also outlined. It is then argued that the perceptual effects of behaviour have 
been inadvertently neglected in the typical human operant experiment and that greater 
attention needs be paid to arranging perceptual effects if we are to develop an effective 
experimental preparation for humans.  Support for this view is drawn from the success of 
operant procedures with infants and the 10 billion dollar computer game industry. Data are 
then presented from recent research that address the argument made. 

 
Natasha Buist 
Victoria University of Wellington 
A Human Negative Reinforcment Procedure 



??? 

  

Dan Palmer 
Monash University 

Participants silently read 1000-word texts that were presented word-by-word to a static 
central location on a computer monitor.  In the first condition type (A conditions), words 
initially appeared at a preset rate of either 50 or 300 words per minute, which participants 
could affect by depressing one key to speed up and another to slow down. In the second 
condition type (B conditions), the rate of word presentation underwent a time-based sine-
wave transformation unless participants opposed this transformation by depressing keys 
as above. In an ABAB design, three of six participants successfully controlled word 
presentation rate in the face of continuous disturbance (B conditions) at a level consistent 
with rates obtained in A conditions. 

 
Richard Etheredge, Foster and McEwan. 
The effects of cast shadows on object recognition 

The benefit of the presence of cast shadows on the recognition of novel 2-D images was 
assessed. A between-groups sequential-matching procedure was employed. One group 
performed the sequential matching task, viewing images of objects that cast shadows 
upon themselves. The other group performed the same task with the images rendered 
without shadows. Analyses of latency to responding and matching accuracy found no 
differences between the shadow and no-shadow conditions. The results are discussed 
with respect to the constraints of the task and their relevance to testing object recognition. 

 
John Longman 
University of Waikato 

The continual upskilling necessary for an organization’s staff to function in the knowledge 
economy requires software training.  To date there is little research on the impact practice 
has on software training.  The intent of this study is to investigate training of software as it 
occurs commercially, and to ascertain whether fluency training influences performance 
outcomes.  Notices were placed on a University notice board and students self-selected 
themselves as participants in the study.  A CD-ROM training system was used across all 
conditions, with the type of practice being the independent variable.  Data was collected on 
the acquisition and retention of declarative knowledge as well as an assessment of the 
participants acquired procedural knowledge.  A between groups design was used in the 
study, and a comparison of group means was used to establish differences in outcomes.  
At time of application to present at this conference the third condition was just starting. 

 
Trudy Pocock, Mary Foster, James McEwan, & William Temple 
University of Waikato 

Precision teaching methods were used to teach two basic roller skating skills to fluency. 
Twelve beginner skaters aged 6-13yrs were randomly assigned to one of two groups. 
Group 1 charted Skill A (forward crossovers) using a semilogarithmic chart while Group 2 



charted Skill B (backward scissors). Every skater practised each skill for three 1-min 
intervals across 10 sessions. A performance aim of 50 was set for both skills. No 
difference was found between charted and non-charted skills but the skaters showed a 
marked improvement in performance on both the targeted skills and in their general 
skating. Ten of the skaters reached the performance aim for at least one of the targeted 
skills. Further research will be aimed at isolating effective elements of precision teaching.  

 


