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stall. The subjects sometimes moved quickly in the confined situation,
swinging their trunks near more than one pot during a single choice oppor-
tunity. It was difficult for either the observer or the handler to be sure how
close an elephant's trunk came to the pots during these choices. In addi-
tion, subjects occasionally turned away from a pot without touching the
lid, but after moving the trunk to within several centimeters of the pot (or
touching it). This happened for both baited and unbaited pots. To reduce
the possibility that the subjects were using smell to detect food in the
baited pots, the criterion for a choice was conservative: Any approach to
within a foot (0.3 meter) of a pot constituted a choice, whether the sub-
ject touched the pot or not. A few tests were discarded because a subject
selected two pots during the same choice opportunity (a "double choice"),
even though the animal may have touched only one (or none) of the pots.

Inter-Observer Reliability
Two trained raters evaluated each videotaped trial, comparing scores using
Cohen's Kappa coefficient of agreement (Cohen 1960). This measure
describes the proportion of agreements in two raters' observations, cor-
rected for the proportion of agreements expected by chance. For each scor-
ing disagreement between raters, the Videotape was re-evaluated by the
author, who assigned a value to the disputed observation. A few disagree-
ments were the result of one rater assigning the wrong code to an observa-
tion. However, most disagreements resulted from trials on which a double
choice may have occurred. The data from such "double choice" trials
would have been difficult to interpret, and were not analyzed.

Two-Pot Tests: Assessing Response Biases

Before testing proper began, each of the elephants was familiarized with
the stockpot during 4-16 brief exposures to a single empty pot in the large
stall. Each exposure ended when the elephant touched the pot or after one

minute.

No-Food Test
The key question for this test was whether, during its second choice, the ele-
phant would return to the first pot it had touched or choose the other pot.
Each elephant was tested in the large stall with two empty stockpots placed
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5 meters apart on the floor, and 4 meters in front of the start mat (figure
7.1). The animal was "released" by a handler's verbal cue and allowed 2
minutes to touch one of the pots. The animal was then recalled to the start
position and released again. As a procedural control to disrupt potential
body-orientation strategies, the elephant was turned around 180°, to face
away from the pots, between choices. To eliminate the possibility of un-
conscious cueing (the Clever Hans effect), different handlers supervised
the first and second choices, and the handlers did not watch each other's
part of the test. Each elephant except Kubwa was tested until it had com-
pleted both choices on 10 trials (Kubwa stopped responding after a few
trials). Because, occasionally, an elephant moved the first pot it touched,
leaving mucus on the pot's lid, the observer wiped and replaced the lid of
the chosen pot, resetting it in its original position. The observer then
touched the other pot, wiping mucus on its lid. These control procedures
were used for Tornbi starting with the two-pot, "replace-food" condition,
and for all testing with the other elephants. On each of the two-pot proce-
dures, subjects were tested twice a day, with 3-4 minutes between trials.
In this condition, the elephants frequently failed to complete a choice in

under two minutes. The reluctance to choose was particularly evident for
Kubwa: this subject completed only two trials under the procedure. Overall,
the subjects failed to complete 31 trials. They made "double choices" on
two other trials.

As a group, the four subjects which completed 10 trials exhibited a posi-
tion preference, choosing the pot to their right on 75 percent of their initial
choices during a trial, t(3) = 5.0, P < 0.05 (table 7.1). The tendency for
"spontaneous alternation" was evaluated using a correction for initial re-
spouse biases (Dember and Fowler 1958): Expected proportion of alterna-
tions, E(alt) = [1 - (P[ + p~)l,where PL= the proportion of initial choices
to the left and PR= the proportion of initial choices to the right. Using
the left/right response bias on the first choice of completed trials (table
7.1), an expected alternation frequency was calculated. For example, Cita
chose the pot on the right on 8/10 initial choices, producing an expected
alternation rate of 0.32. The difference between the actual alternation fre-
quency and the expected alternation frequency was calculated for each
subject completing 10 trials. The mean difference score for these four sub-
jects (3.15) was statistically significant, t(3) = 6.68, P < 0.01, suggesting a
tendency to alternate choices in this situation. (Without using the correc-
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Figure 7.1
The two-pot, four-pot, and eight-pot arrays used in the series of memory tests. The
pot locations are numbered as they were for data collection. The diagramS indicate
the relative locations of the pots (open circles), the elephant's starting position over
the mat (filled square) and the elephant's orientation when released to make a choice
(filled triangle). The eight-pot array was rotated 22.5° on some of the later tests, put-
ting four pots in front of the subject and four pots behind it.


