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Characteristics of acquisition process and choice behavior in the radial-arm maze task in the rat.

Tsuneo Iwasaki and Yoshihiro Hiraga (Institute of Psychology, University of Tsukuba, Ibdraki 305)

In order to clarify the characteristics of acquisition processes and choice patterns in the radial maze task, 197
rats were trained on an eight-arm, elevated radial maze until a learning criterion of at least 7 correct choices in the
first 8 choices for 5 consecutive trials (days) was achieved. It was found that mean trials to criterion were 7.6
with a standard deviation of 4.99 trials. In the first “well-performed trials” in which the subjects began to show
stable choice behaviors in an average of 2.2 trials from the beginning of the training, mean correct choices were 6.4.
This was statistically superior to the expected random choice level without an immediate repeat (5.6). In the
criterion trials, relatively large numbers of choices (46.3%) were made on the selection of adjacent arms, but the
animals selecting adjacent arms in more than 90% of choices, were found only for approximately 2 % of all subjects.
These results suggest that rats are inherently predisposed to efficiently perform in this task. However, the cognitive
map theory (O'Keefe & Nadel, 1978) was not supported by,our results, because erroneous choices in the later
choices of a trial were not concentrated in the entries to arms near the correct arm but distributed evenly to all arms.
1f the animals had possessed the cognitive map of the environmental cues, errors would have been likely to reflect a
confusion on nearby spatial locations.
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Fig. 1 A ground plan for the radial eight-arm
maze. Numbers in the figure indicate length

in mm.
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Fig. 2 Distribution of trials to learning criterion.
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Fig. 3 Backward learning curves in the animals
reaching learning criterion in 5-9 trials
from the first well-performed trial, those in
10-14 trials and those in more than 15
trials.
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Fig. 5 Distribution of choice distances in the crite-
rion trials. Data are expressed as % occurr-
ence of individual rat's relative frequency of
choice distance 1-4.
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Fig. 6 Distribution of C values in the criterion
trials. C value is the observed number of
runs of adjacent arms divided by the total
munber of runs possible in the choice sequ-
ence, and varies between 0 and 1.0, with a
higher value representing more adjacent-
arm choices.
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finish a trial in the criterion trials.

L 2 AT OMSHIRERIZ BT 5 EIRITEYNZ,
Sy FRBAOEYORERGREFSPLDICLT
TFhoTwah b Twa (Suzuki et al, 1980).
E5I12T v MIXBNOFEYOREBEMFROER R
) & BT (& ICHER) ICBT AN 2 HE -
TWBENWHIEZLDH S (OKeefe & Nadel, 1978).
RERIZBWT, LT v MIERED “WX" %
oLyl hotnbdhiE, Ty MHT — ADER
FPERLIZONTRBIROT — 28 X PZF 00~
DOBRFFEENE L o TV EZE IS, Thb
HLETRIRT CTERIRTH Y, HE8BIRTHMDT
Bole7— 2% ERLAEEE, 207 - 4NELW
T—2DELICHIEEREL LB THAH. 2D
BEHDPDDIO, H8BINTERRELDLT —
LAEEBIZERLET -4 (BEIRT—2) L%
REMZER L. ZOHE, Tablel lZhbHh B
I, EEORREMIET > ¥ AIGRIRLASE
DHRMEEZRLE S h o7z (X2=1.26, df=3,
p>0.05). L7245 C, FRAMBEHIIEZHEI R
BEIFVVEL. Ty PRIERBAOESH,) 2FIH
LTwaBELTY, Zhbn ke b &L FRAHE
WKLTWADTIREL, BADT —LDFENRH,HIC
LTWBICTERVEVZ LY. b EIDRE
TiRo v+ “HR" FX 22 oTWAHDT,
R # EET HLEIRVORNS L,

Table 1 Distribution of choice distances between
correct and erroneously choiced arms
at the 8th choice in the trials in which the
first erroneous choice occurred at the 8th
choice.

Choice distance
1 2 3 4 Total
Observed 97 89 93 40 319
(30.4 27.9 29.2 12.5 %)
Expected 91 91 91 46 319
(28.6 28.6 28.6 14.3 %)
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