
Imagistic	vs.	propositional	representations

A	propositional	representation		
stores	the	abstract	relation	

under(cat,chair)      3<4

is_a(robin,bird)     capital(NJ,Trenton)

An	imagistic	representation		
stores	the	sensory	experience	
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Same	or	different?

in three-dimensional space, they could 
imagine the rotation around whichever 
axis was required with equal ease. 

In the experiment each of eight adult 
subjects was presented with 1600 pairs 
of perspective line drawings. For each 
pair the subject was asked to pull a 
right-hand lever as soon as he deter- 
mined that the two drawings portrayed 
objects that were congruent with respect 
to three-dimensional shape and to pull 
a left-hand lever as soon as he deter- 
mined that the two drawings depicted 
objects of different three-dimensional 
shapes. According to a random se- 
quence, in half of the pairs (the "same" 
pairs) the two objects could be rotated 
into congruence with each other (as in 
Fig. 1, A and B), and in the other half 
(the "different" pairs) the two objects 
differed by a reflection as well as a 
rotation and could not be rotated into 
congruence (as in Fig. 1C). 

The choice of objects that were mir- 
ror images or "isomers" of each other 
for the "different" pairs was intended 
to prevent subjects from discovering 

Fig. 1. Examples of pairs of perspective 
line drawings presented to the subjects. 
(A) A "same" pair, which differs by an 
80? rotation in the picture plane; (B) a 
"same" pair, which differs by an 80? ro- 
tation in depth; and (C ) a "different" 
pair, which cannot be brought into con- 
gruence by any rotation. 
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some distinctive feature possessed by 
only one of the two objects and thereby 
reaching a decision of noncongruence 
without actually having to carry out 
any mental rotation. As a further pre- 
caution, the ten different three-dimen- 
sional objects depicted in the various 
perspective drawings were chosen to 
be relatively unfamiliar and meaning- 
less in overall three-dimensional shape. 

Each object consisted of ten solid 
cubes attached face-to-face to form a 
rigid armlike structure with exactly 
three right-angled "elbows" (see Fig. 1). 
The set of all ten shapes included two 
subsets of five: within either subset, no 
shape could be transformed into itself 
or any other by any reflection or rota- 
tion (short of 3600). However, each 
shape in either subset was the mirror 
image of one shape in the other sub- 
set, as required for the construction of 
the "different" pairs. 

For each of the ten objects, 18 dif- 
ferent perspective projections-corre- 
sponding to one complete turn around 
the vertical axis by 200 steps-were 
generated by digital computer and asso- 
ciated graphical output (1). Seven of the 
18 perspective views of each object 
were then selected so as (i) to avoid any 
views in which some part of the object 
was wholly occluded by another part 
and yet (ii) to permit the construction 
of two pairs that differed in orientation 
by each possible angle, in 200 steps, 
from 00 to 1800. These 70 line draw- 
ings were then reproduced by photo- 
offset process and were attached to 
cards in pairs for presentation to the 
subjects. 

Half of the "same" pairs (the "depth" 
pairs) represented two objects that dif- 
fered by some multiple of a 200 rota- 
tion about a vertical axis (Fig. iB). For 
each of these pairs, copies of two appro- 
priately different perspective views were 
simply attached to the cards in the 
orientation in which they were origi- 
nally generated. The other half of the 
"same" pairs (the "picture-plane" pairs) 
represented two objects that differed by 
some multiple of a 200 rotation in the 
plane of the drawings themselves (Fig. 
1A). For each of these, one of the 
seven perspective views was selected 
for each object and two copies of this 
picture were attached to the card in 
appropriately different orientations. Al- 
together, the 1600 pairs presented to 
each subject included 800 "same" pairs, 
which consisted of 400 unique pairs (20 
"depth" and 20 "picture-plane" pairs 
at each of the ten angular differences 
from 0? to 1800), each of which was 

presented twice. The remaining 800 
pairs, randomly intermixed with these, 
consisted of 400 unique "different" 
pairs, each of which (again) was pre- 
sented twice. Each of these "different" 
pairs corresponded to one "same" pair 
(of either the "depth" or "picture-plane" 
variety) in which, however, one of the 
three-dimensional objects had been re- 
flected about some plane in three-di- 
mensional space. Thus the two objects 
in each "different" pair differed, in gen- 
eral, by both .a reflection and a rota- 
tion. 

The 1600 pairs were grouped into 
blocks of not more than 200 and pre- 
sented over eight to ten 1-hour ses- 
sions (depending upon the subject). 
Also, although it is only of incidental 
interest here, each such block of pres- 
entations was either "pure," in that all 
pairs involved rotations of the same 
type ("depth" or "picture-plane"), or 
"mixed," in that the two types of rota- 
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Fig. 2..Mean reaction times to two perspec- 
tive line drawings portraying objects of the 
same three-dimensional shape. Times are 
plotted as a function of angular difference 
in portrayed orientation: (A ) for pairs 
differing by a rotation in the picture 
plane only; and (B) for pairs differing 
by a. rotation in depth. (The centers of 
the circles indicate the means and. when 
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Mental	imagery

• Mental	rotation	involves	a	mental	analog	of	
physical	rotation	

A	spatially	organized	analog	of	a	real	picture	is	
progressively	transformed	

• This	is	very	different	from	propositional	or	
declarative	information.	

It	encodes	information	that	hasn’t	been	
verbalized.



Mental	imagery

• The	mental	image	is	a	representation	of	a	
visual	scene	

Stored	in	LTM	

Retrieved	and	placed	in	a	short-term	visual	
buffer	

Examined	by	the	visual	system



Mental	scanning
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Conclusion:	mental	distance	is	an	analog	of	actual	distance


