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Introduction 
Previous evidence from two sources suggested that the way  
the visual world was interpreted could change, ie that there  
is a degree of plasticity in the neural systems responsible for 
perceptual development. Firstly, restricting the visual  
experience of newborn animals (neonatal deprivation) affects the development of spatial 
perception and co-ordination – as demonstrated, for example, by Reisen & Aarons (1959) 
and Reisen (1961). Secondly, adult human perception also displays some plasticity as 
people can adapt to new perceptual information. Held (1955) demonstrated this adaptation 
experimentally with auditory information (sound) and Held & Hein (1958) with visual 
information. In addition, case studies of adaption to inverted images (eg Stratton, 1897),  
and of people who have recovered their sight after being blind for many years (eg Gregory 
& Wallace, 1963), suggest that adult human perception is plastic.  
 
Aim 
One unanswered question was the extent to which this adaptation relied on ‘concurrent self-
produced movements’, ie whether the individual needed to move themselves around at  
the same time as experiencing visual changes in order to acquire perceptual skills. The aim 
was therefore to test whether being moved around and seeing the environment change was 
sufficient to develop visually guided behaviour, such as depth perception, or whether the 
individual needed to experience self-generated movement in order to learn.  

Apparatus used by Hein and Held. 
http://psychology.jrank.org/pages/1762/3-Sensorimotor-

coordination.html 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Procedure 
Ten pairs of kittens were used, each pair from a different litter. In each pair, one was ‘active’
 (A) and one was ‘passive’ (P). During exposure to the visual environment, the kitten pair 
was attached to a freely-moving ‘roundabout’ which was propelled by the movements of 
kitten A because its body was firmly but flexibly attached to the apparatus. This animal 
could:  

 rotate clockwise or anticlockwise around the centre  
 go towards or away from the centre (ie out to the edge or back in) 
 move up or down (eg stretch up or crouch down) turn left or right. 

 
Kitten P was also firmly attached to the roundabout but it was carried in a basket so could 
not control its own movement. Through a mechanical system, kitten B was moved in exactly 
the same way as kitten A. So if kitten A walked clockwise, moved to the edge, then back to 
the centre, then moved upwards and dropped down again, so did kitten P. Kitten P’s legs 
stuck through the bottom of the basket so, although he could not move them, they could 
slide along the floor as he moved. Neither kitten could see their own limbs although both 
could move their heads freely. 
 
The apparatus was housed in a cylinder with black, white and metal-coloured vertical strips 
on the walls inside. The centre of the roundabout, which was also striped, prevented the 
kittens from seeing each other. 
 
The pairs spent 3 hours per day in the experimental apparatus, beginning when the active 
kitten was big enough to move the ‘roundabout’ and continuing for six weeks. When not in 
the experimental apparatus, all kittens were housed in darkness with their mother and 
littermates. 
 
The kittens’ perceptual abilities were tested in an illuminated laboratory. There were three 
tests of visually guided behaviour: 

 visually-guided paw placement: the kitten was held by the experimenter with its head 
and forelegs free and was carried down to the edge of the table. A kitten with normal 
visual experience extends its paws ready to make contact with the surface. 

 avoidance of a visual cliff: the kitten is placed on the central ‘bridge’ from which it can 
stay still or walk onto either the ‘shallow’ or ‘deep’ side. A kitten with normal visual 
experience avoids the ‘deep’ side. 

 blink to an approaching object: the kitten was held still in a standing position and the 
experimenter brought his hand quickly towards the kitten’s face (stopping just in front 
of it). A kitten with normal visual experience blinks in response. 

 
In addition, three tests of visual receptors and their responses were conducted: 

 visual pursuit of a moving object: the kitten was shown the experimenter’s hand 
moving slowly in front of it. The movement of the kitten’s eyes was recorded. A kitten 
with normal visual experience follows the movement with its eyes. 

 pupillary reflex to light: a torch beam was moved across the eye and the change in 
pupil size was noted. The pupil of a kitten with normal visual experience shrinks in 
response. 

 tactual placing response: the kitten was held as in the paw placement test but its front 
paws were put against the vertical surface of the table. A kitten with normal visual 
experience responds by moving its paws to the horizontal surface. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Findings  
All of the active kittens had developed a normal                
visually-guided paw placement response when  
they had spent 63 hours (21 sessions) or less in  
the apparatus, most by about 33 hours  
(11 sessions). After an equivalent length of time  
to their active littermate, no passive kitten had  
acquired a visually-guided paw placement  
response. The same pattern was seen with the  
blink response, which appeared at the same  
time as the visually-guided paw placement response.  
 
On the same day as each kitten A demonstrated the  
visually-guided paw placement response, the pair was  
tested on the visual cliff (and the next day). The results  
of these tests are shown in Table 1. They show that all  
of the active kittens had normal responses to depth but the passive kittens were crossing to 
the shallow or deep side at random. This suggests that they were unable to discriminate 
between the deep and shallow drops. However, a sub-group of two passive kittens had 
been given an additional period of passive stimulation in the apparatus between 2 and 10 
weeks of age. When given an extra two days in the light and then re-tested, these two 
kittens rapidly developed normal visually-guided paw placement and visual cliff responses. 
 
Normal visual pursuit of a moving object, pupillary reflex to light and tactual placing 
responses were seen in all animals when tested immediately before being placed in the 
apparatus for the first time. 
 
Conclusion  
The findings fit the idea that self-produced movement and concurrent visual feedback are 
essential for the development of visually-guided behaviour.  
 
Comments 
Held & Hein observe that there are possible alternative explanations for their findings. One 
is that the deprivation could have led to some anatomical or physiological loss (atrophy) 
which was causing the passive kitten’s perceptual deficits. This is unlikely, however, as they 
showed normal physiological responses (in the three additional tests). Furthermore, it would 
be unlikely that such a minimal recovery time for the sub-group of passive kittens could 
overcome any such damage. They also discount the possibility that the problems are purely 
physical or behavioural – since the kittens could perform the tactual placing response 
normally. 
 
Another criticism suggests that the differences could have been due to emotional responses 
caused by the release from deprivation during testing. However, Held & Hein suggest that 
this cannot be the case because the restriction of the P and A kittens was so similar. 
Furthermore, there was no apparent difference between the P and A kittens in terms  
of their fear or excitement in response to the novel situations.  
 

 
Table 1 Responses on the visual cliff 

Active kittens Passive kittens 
shallow deep shallow deep 

12 0 6 6 
12 0 4 8 
12 0 7 5 
12 0 6 6 
12 0 7 5 
12 0 7 5 
12 0 5 7 
12 0 8 4 
12 0 6 6 
12 0 8 4 

  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Questions 
1. Consider this experiment in terms of ethical guidelines for the use of animals in research. 
Identify two ways in which the animals experienced conditions which raise ethical issues 
and two ways in which the animals were well cared for. 
2. This experiment was very well controlled. List as many similarities as you can between 
the passive and active kitten groups. 
3. a) Work out the mean, median and mode for each of the four columns in Table 1.  
b) i) Which measure of central tendency do you think is the most representative of these 
data and why? 
    ii) Plot  this measure of central tendency on a suitable bar chart. 
 
Ideas for practicals  
It is possible to test your own adaptation (or lack of) to a change in the visual world.  
 
1. If you have a Uniview PsyKit for Perception, it will contain a pair of distorting goggles. 

Working in pairs, see how long it takes each of you to learn to catch a soft ball thrown to 
you when you are wearing the goggles. 
 

2.   Alternatively, sit at a computer and turn the mouse upside down so that left and right, 
      and up and down, are reversed. Now try to fill in the missing numbers in this grid by  
      moving the cursor to each new square using the mouse. Do the squares in alphabetical 
      order so that you have to move the mouse around. 
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1 2 3 4 A 6 7 8 9 10 
11 F 13 14 15 16 17 18 19 20 
21 22 23 24 25 26 27 28 29 G 
31 32 C 34 35 36 37 38 39 40 
41 42 43 44 45 46 47 48 I 50 
51 52 53 54 55 K 57 58 59 60 
61 62 63 H 65 66 67 68 69 70 
71 72 73 74 75 76 77 78 B 80 
81 J 83 84 85 86 87 88 89 90 

E 92 93 94 95 D 97 98 99 100 
 


