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The spontaneous alternation performances of three groups 
of hamsters. 20. 50. and 150 days old. were compared. A 
positive association was found between age and rate of alter
nation. These findings were interpreted as additional evidence 
of the relationship between the ability of an animal to acquire 
and retain information and the rate at which it alternates. It 
was tentatively suggested that the apparent differences in alter
nation rates of hamsters. ferrets. and rats could reflect species 
differences ill learning and remembering. 

Given successive trials in a T or a Y maze a rat 
will typically alternate responses; that is, it will 
enter one arm of the maze on the initial trial and the 
alternative on the second. This phenomenon, termed 
"spontaneous alternation," has been observed in the 
rat (Dember & Fowler, 1958), the marsupial possum 
(Tilley et aI, 1966), the ferret (Hughes, 1965), and the 
human (Schultz, 1964). Spontaneous alternation is not 
typical for submammalian animals; however, a similar 
type of behavior, "delayed compensatory responding" 
(Dingle, 1965) has been observed in several of these 
species (Hayes & Warren, 1963; Dingle, 1964, 1965; 
Kupfermann, 1966), Pharmacological (Parkes, 1965), 
developmental (Kirkby & Kirkby, 1968), and lesion 
studies (Kirkby et aI, 1967) have indicated a close 
relationship between the ability of an animal to 
acquire and retain information and the rate at 
which it spontaneously alternates. Similarly, recent 
findings have suggested that delayed compensatory 
responding is dependent upon learning and memory 
processes (Dingle, 1964, 1965; Kupfermann, 1966). 

In an investigation of the association between age 
and spontaneous alternation in the rat, it was found 
that alternation performance developed with maturity 
(Kirkby, 1967). The purpose of the present study was 
to confirm and extend these findings with another 
species of rodent, the golden hamster. It was pre
dicted that in the hamster, as in the rat, spontaneous 
alternation would increase as a function of maturation. 
Subjects 

The Ss, 75 male hamsters (Mesocricetus auratus) 
from the University of Oregon Biology Colony, were 
tested in three groups, each of 25. At the time of test
ing the Ss in each group were respectively 20, 50, 
and 150 days old. All Ss were maintained in group 
cages with free access to food and water. 
Apparatus 

The apparatus were three T mazes proportioned to 
the sizes of the Ss. The maze for the 20-day-old group 
had arms 24 cm long, 10 cm deep, and 7.5 em wide. 
The 50-day-old Ss were tested in a maze with arms 
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30 cm long, 12.5 cm deep, and 10 cm wide, and the 
150-day-old Ss in a maze with arms 45 cm long, 15 cm 
deep, and 15 cm wide, The apparatus were pa.inted 
grey and were roofed with wire mesh lids. In each 
case the stem of the T, serving as a startbox, was 
separated from the rest of the apparatus by a guillo
tine door. 
Procedure 

The maze was placed on a table so that the choice 
point was directly below a shaded, 100 W electric 
light. Each S was given two trials. A trial commenced 
when the S was placed in the startbox. Three sec 
later the guillotine door was raised and the S allowed 
to enter the maze. A four-footed entry into either 
arm of the T terminated the trial. Within three to five 
sec the S was returned to the startbox for the second 
trial. 
Results 

The alternation rates corrected for turning prefer
ences demonstrated in the initial trials (Douglas,1966), 
were tested against chance by X 2. Although the 20-day
old hamsters alternated randomly (adjusted rate = 
66.2%), the older hamsters alternated significantly 
above chance (50-day-old, adjusted rate =79.7%, x2= 
7.8, df=I, p< .01, two-tailed; 1.50-day-old adjusted 
rate=92.8%, X2 =16.0, df=I, p< .001, two-tailed). The 
alternation rate of the 150-day-old hamsters was signif
icantly higher than that of the 20-day-old animals 
( X 2 = 3.7, df = I, P < .03, two-tailed). The performance 
of the 50-day-old group did not differ significantly 
from either of the other groups. A positive association 
was found between age and rate of alternation (C = 0.26, 
df=2, p< .05, one-tailed). Controlled observation indi
cated no differences between groups in latencies to 
leave the startbox. 
Discussion 

The lack of differences between groups to leave the 
startbox suggests that the lowered alternation rates of 
the younger hamsters were not due to increased emo
tionality. Investigations with the rat indicating that fear 
of novel environmental stimuli develops with age 
(Candland & Campbell, 1962) support this view. It 
has been found, in a variety of species, that exploratory 
activity is generally higher in subadult than adult 
animals (Thompson & Heron, 1954; Glickman & Sroges, 
1966). This indicates that the alternation deficits were 
not the result of a lessened exploratory drive. 

We suggest that the differences in alternation between 
the youngest and oldest hamsters were due to differ
ences in their abilities to acquire and retain the sen-
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sory cues necessary to differentiate one arm of the 
T maze from the other. It has been shown that the abili
ty to acquire and retain information develops with 
maturation (Scott, 1962; Vince, 1963). The differences 
in spontaneous alternation observed in the present 
study appear to reflect this development. 

The 92.8% rate of alternation for the adult hamsters 
was similar to the 95% reported for the ferret (Hughes, 
1965), but above the 81-82% generally reported for the 
rat (Dember & Fowler, 1958; Douglas, 1966). Further 
investigations will be necessary to establish whether 
these apparent differences are significant. However, 
any variations in the alternation performances of these 
animals could indicate species differences in the ability 
to learn and remember. Recent findings suggesting that 
the problem solving ability of the ferret is superior 
to that of the rat are consistent with such a possibility 
(Doty et aI, 1967). 
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