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Cognitive Styles in the Use of
Spatial Direction Terms

WILLEM J. M. LEVELT

Let us, by way of introduction, consider two spatial descriptions obtained 1n
an experiment to be described more fully below. The two descriptions are of
the same spatial pattern, namely the one presented in Figure 1, but were given
by two different subjects. One subject was a male student, while the other was
a female housekeeper. Subsequently, they will be referred to as ‘he’ and
‘she’.

The subjects had been instructed to describe the pattern in such a way that
a listener familiar with the type of patterns involved would be able to redraw
the pattern accurately from a tape recording made of their speech. The

instructions moreover asked the subjects to start the description at the node
marked by an arrow.

Figure 1 Network of coloured nodes and black arcs, presented to
subjects to describe. The arrow indicates where the description
should begin

His description:
0. In het middel beginnen, een grijs knooppunt
In the middle to begin, a grey nodal point
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1. Vandaaruit naar boven, een rood knooppunt
From there upwards, a red nodal point
2. Dan naar links toe, een roze knooppunt vanuit rood

Then to the left, a pink nodal point from red
3. Dan vanuit roze weer naar links toe een blauw knooppunt

Then from pink again to the left a blue nodal point
4. Dan weer terug naar rood

Then back again to red
5. Dan van rood naar rechts toe een geel knooppunt

Then from red to the right a yellow nodal point
6. En vanuit geel weer naar rechts toe een groen knooppunt

And from yellow again to the right a green nodal point

Her description:
0. Ik start b1y kruispunt grijs
[ start at crossing point grey
1. Ga rechtdoor naar rood
Go straight on to red
2. Ga linksaf naar roze
Go left to pink
3. Ga rechtdoor naar blauw
Go straight on to blue
4. Draai rond ga terug naar roze
Turn around go back to pink
5. Ga terug, eh rechtdoor naar rood
Go back, uh straight on to red
6. Rechtdoor naar geel
Straight on to yellow
7. Rechtdoor naar groen
Straight on to green

Both descriptions are rours of some sort. Each tour starts at the grey node
indicated by the arrow (line O in the descriptions), and ends at the green one,
meanwhile traversing all the nodes in a more or less connected way. The
tours, moreover, consist of elementary moves (lines 1-7 in the descriptions)
consisting of an optional source phrase (e.g. ‘from there’; ‘from pink’), a
directional phrase (‘to the left’, ‘back again’, ‘straight on’, etc.), and a goal
phrase (‘a blue nodal point’, ‘to red’, etc.). But within this rather fixed frame,
the two descriptions exhibit some striking differences. The maker of the tour
1s unspecified in his description, but ‘I’ in hers (although this is deleted in all
moves subsequent to the first one, so that the moves also sound like instruc-
tions for the addressee). He usually gives the source phrase at each move, but
she doesn’t. Her description 1s also more elliptical in that, except for line 0,
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the nodes are referred to by their colour only (e.g. ‘blue’), whereas he often

uses a full noun phrase (‘a blue nodal point’). In the one case where they both
use the colour term adjectivally, namely in line 0, there is still a marked

difference: he uses the indefinite article, and normal Dutch word order (‘een
grijs knooppunt’), whereas she omits the article and uses inverse order
(‘kruispunt grijs’), as if to accentuate the given/new structure.

In the following we will not deal with all these differences or many others
that could be detected. Instead, we will limit ourselves to a discussion of some
differences in the use of directional expressions, such as ‘left’, ‘right’, and
‘straight on’, and 1n the way such expressions are strung together. Our aim is
to show that such individual differences are not more or less random fluctu-
ations 1n 1diolect, but are due to systematic variations in the ways people
operate on internal representations of space.

In order to focus on the phenomena we have in mind, compare the following
differences between the two descriptions:

(1) In his move 1 the directional term is ‘upwards’ (‘naar boven’); the
corresponding term in her move 1 is ‘straight on’ (‘rechtdoor’).

(1) Moving from pink to blue is described by him as ‘again to the left’
(‘weer naar links’) in move 3, whereas for the same move she uses ‘straight
on’ (‘rechtdoor’).

(111) His move 4 brings him back to the red crossing point in one leap,
unspecified as to direction (‘back again’), whereas she uses two specified
moves to accomplish this: her move 4 which describes the turning around and
return to pink (this node i1s not mentioned again by him at all); and her move
5 for reaching the red crossing node, which starts out with ‘go back’, but then
1s corrected to the more specific ‘straight on’.

(iv) In order to move from red to yellow he uses as directional phrase ‘to
the right’ (‘naar rechts toe’) in his move 5, whereas she accomplishes this in
her move 6 with ‘straight on’ (‘rechtdoor’).

(v) Finally, the concluding move to green is specified by him (move 6) as
‘again to the right’ (‘weer naar rechts toe’), whereas she indicates it (move 7)
as ‘straight on’ (‘rechtdoor’).

One might want to ascribe the differences (i) and (ii1) to superficial vari-
ation in wording: ‘upwards’ and ‘straight on’ in (1) are synonymous 1n the con-
text of use; each subject could have used the other term without much
consequence for the listener. Similarly for (111), the combination of ‘go back’
and ‘straight on’ in her description may just be a bit more specific than his
‘back again’, but still they would be largely synonymous in the given context.

| However, such an explanation cannot hold for differences (ii), (iv), and (v),
| where either ‘right’ or ‘left’ in his description corresponds to ‘straight on’ in
' her description. These expressions are neither synonymous nor differ in
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degree ot specificity, and one should worry for the subjects who have to draw
the pattern on the basis of these descriptions.

There are two different, but related factors which can account for the
observed discrepancies. The first factor I will call ‘linearization type’, and the
second factor I will denote by ‘orientation type’. These are to be considered
as cognitive style factors in dealing with space. Let us consider them in turn.

1 LINEARIZATION TYPES

In order to describe a spatial pattern like that in Figure 1, one needs to map a
non-linear spatial configuration onto a linear sequence of verbal expressions,
or statements. This should be done 1n such a way that a listener can draw the
pattern given the description and acquaintance with the class of actual
patterns. In this particular setting, therefore, the description should, together
with the foreknowledge of the listener, uniquely specity the pattern. Let us
call this task requirement ‘completeness’. |

The speaker may approach this requirement of completeness in several
ways. One way to form a complete linearization would be to give a global
structural description, and then provide the details of increasingly smaller
parts. That is, one could start out by saying ‘This pattern is T-shaped’, and
then continue by mentioning the nodes on the vertical bar, and from left to
right those on the horizontal bar. Of the 53 adult subjects who participated in
our experiment, and described the pattern shown in Figure 1, only one started
out like this (‘On this figure I see a vertical and a horizontal line. On the
vertical line the first one is a grey dot’, etc.). In all other cases the linearization
strategy was to make a rour, as in the two examples given above. The
dominance of tour-like lineanzations in spatial descriptions has been
observed in earlier studies as well: in Linde & Labov’s (1975) seminal paper
on apartment descriptions, in Klein’s (1979, also this volume), Wunderlich &
Reinelt’s (this volume), and Munro’s (1977) studies of route directions, and
in Ullmer-Ehrich’s (1979 and this volume) study of room descriptions.
Although there are marked differences between these studies with respect to
the character of such tours (in room descriptions, for instance, only a ‘gaze
tour’ 1s made, contrary to the other cases), the tour strategy for dealing with
inearization of spatial structures seems to be a fairly general one.

What is less apparent, however, is that there are systematic individual
differences in the way tours are constructed. In an earlier paper (Levelt,
1981) I have shown that the 53 subjects from the present experiment quite
neatly divide into two main linearization types, the so-called ‘jumpers’ and
‘movers’. The essential difference between them lies in the way they deal with
backtracking to choice points. Jumpers deal with choice points in the pattern
in the following way: they first select one branch and describe it entirely;
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they then leap back to the choice point in order to describe the (or an-)
other branch. Movers do not leap back, but move step by step back, along
the branch already described, until they again reach the choice point. The
male subject above 1s a jumper (see move 4), whereas the female subject is
a mover (see moves 4 and 5). These types are quite consistent. The subjects
in the present experiment not only described Figure 1, but 53 different
patterns in total. Of these patterns, 45 involved choice points, and it almost
always turned out that if a subject was a jumper in the description of one
pattern, he was a jumper for all the others too, and also once a mover, always
a mover. Of our 53 subjects, only four jumped in some patterns and moved in
others, but even these had a strong preference for either moving or jumping.
Among the 49 ‘pure’ types, there were just about twice as many jumpers (33)
as movers (16).

From the findings in that study we have reason to believe that jumpers and
movers differ in the way they cope with their own memory requirements in
producing a description. Both jumpers and movers keep a record of the nodes
and branches they have already mentioned. But it seems that, over and above
this, jumpers mark for themselves the choice node(s) they will have to return
to after finishing the description of one branch. This is not a wholly trivial
matter, since the branch being described may contain a choice point of its
own. An example 1s given in Figure 2. If a jumper starts moving through

4
8 ? 6 . : 3
1 5

Figure 2 Network of coloured nodes and black arcs with an
‘embedded’ choice node. (Numbers are presented only for ease of

reference in the text)
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Figure 2 in the succession 1 = 2 — 3 — 4, he has not only the first choice
node 2 to return to (for finishing 2 — 6 — 7 — 8), but also the later choice
point 3. This return is necessary in order to describe the alternative branch
that leads from node 3 to node 5. If a jumper marks for himself the nodes to
which he has to return, he must also impose some order on them. After
reaching node 4 in Figure 2, which of the two return addresses will get
priority? If it is the first choice node encountered (2), the jumper will describe
branch 6 — 7 — 8 first, but if it is the last choice node (i.e. node 3), then
priority will be given to description of the branch to 5. If no specific order 1s
imposed there will be within- and between-subject differences in order of
return. What we predicted and found in the earlier study was that jumpers
return to choice nodes in reverse order. In Figure 2, for instance, they return
to node 3 for completing the description of 3 — 5 before returning to 2 for
the description of branch 2 — 6 — 7 — 8. The prediction was based on an
Augmented Transition Network (ATN) model which contains a push-down
store for choice node addresses, and thus has the required first-in-last-out
characteristic. For a large variety of complex patterns, jumpers almost
without exception adhered to this reverse order of return to unfinished choice
nodes. This is in agreement with what Linde & Labov (1975) found 1n their
study of apartment descriptions. Still, the situations were quite different: 1n
their study, subjects described from memory, whereas in our study they
described a perceptually available pattern.

Movers, we supposed, can make their descriptions without explicit book-
keeping of unfinished choice nodes. They can produce a complete linear-
1ization by working from their record of nodes and branches described. The
return move at the end of each branch guarantees that the unfinished choice
point will be found again, and even that this will be the /ast unfinished choice
node. The mover who runs through Figure 2 in the order 1 -2 —> 3 — 4
must return to node 3 before returning to 2. The mover describes the pattern
‘without lifting the pencil’, so to speak. Clearly, such a description is less
efficient than a jumper’s description, since the nodes along the return path are
mentioned twice. On the other hand, it may be an easier description for the
listener to follow, and in any case involves less book-keeping for the speaker
since no recording of return addresses is required. The earlier paper gives an
ATN model describing this mover-behaviour. It contains no special push-
down stack for choice nodes, but keeps only a record of completed nodes and
branches. What the mover does, according to this model, 1s return at the end
of a branch, and check his records for each node on his return path. Any arc
that has not yet been described will be entered. It seems to be somewhat
expensive to check each node and arc described before, but in a perceptual
situation this involves very little effort: the visually present nodes and arcs
are, one after another, retrieval cues for the records; there is no special






