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Abstract. By examining diagrams created by study participants, we can gain
insight into their perceptions of their personal social networks. In this study, we
found that participants made use of both position and distance to differentiate
the roles of those in their networks and express intimacy. This work has implication for both the elicitation and visualization of social networks.
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1 Introduction and Methods
Abstract diagrams such as networks are interesting to study for several reasons. Although abstract diagrams contain a minimum of depictive information, they take advantage of spatial reasoning processes that verbal, descriptive representations do not
normally afford. Observers can follow the lines from node to node to assess relationships, temporal, social, causal, or more. Normally, these relations are not in and of
themselves spatial, but rather metaphorically spatial, a mapping to diagrammatic
space that even preschoolers can do [1].
People add to diagrams inessential spatial information, even metaphoric spatial information. In a set of studies, students in classes in design of information systems
were asked to sketch their designs of the interrelationships of the components, computers, cell phones, satellites, trucks, buildings, and the like [2]. All that is needed is
labeled boxes and lines in arbitrary locations. Nevertheless, students used location and
proximity in the space of the page to convey inessential information.
Including relevant, even if inessential information, may help users express, understand, and make inferences from diagrams. The inessential information that people
add to their diagrams serves another role, not for the producers and users of diagrams,
but for researchers. That information can reveal how people think about the concepts
and relations conveyed in the diagrams. An especially interesting context for using
diagrammatic productions to reveal thought is social network diagrams. A variety of
social relationships, notably agency (e. g., [3]), are thought of in spatial terms. In
particular, more power is mapped to higher and greater agency is mapped leftwards in
languages that are read from left to right. Will people use spatial location and distance
in social networks to express more than simple connections?
In the research to be reported, respondents are asked to produce social networks or
to select appropriate networks. Because position and proximity in space are heavy
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with metaphoric meanings, we expect that proximity on the page will be used to
group closely related groups of alters, that is, to convey intimacy.
We collected data using two techniques: paper and pencil, and online sketching.
The first (paper-and-pencil) experiment was performed with 35 face-to-face participants. Twenty-five participants were graduate students; the rest were recruited at
public places in an urban area and came from many walks of life.
They were asked: Please draw your personal social network, and try to include the
following people (if applicable): best friends, someone whose name you barely know,
children, boss, mother, boyfriend/girlfriend/spouse, sibling, someone you don’t like,
father and distant friends. They were provided with a pen and an 11 x 17 inch piece
of paper for drawing their social networks. In the second experiment, 39 participants
used a simple online drawing applet to create diagrams in response to the above question. The applet provided menu choices for the drawing of lines, circles, and rectangles, as well as the ability to label the components of the diagram. The participants
ranged in age from 18 to 50, and 17 participants were female.

2 Results and Discussion
Superficially, the paper and screen-based sketches look quite different. In particular,
participants were more likely to sketch recognizable icons with a pen than with a
mouse, as shown in Fig. 1 below. However, structurally, the two sets of diagrams
were similar. There were no significant differences between the numbers of nodes
drawn or the topologies, so the data sets were combined for analysis.

(a)

(b)

Fig. 1. (a) A paper-and-pen diagram (b) An online diagram

The research on spatial social schemas suggests that closer relations should be
closer, that prior generations should be higher, and that greater power should
be higher. Thus, parents should be mapped above ego, and spouses and parents should
be mapped closer than acquaintances and especially antagonists. In order to examine
these predictions, diagrams were centered on the ego; the positions of the roles are
shown in Fig. 2. We see that mothers (p<0.01), fathers (p<0.01) and spouses
(p<0.05) are usually positioned above the ego, but antagonists, landlords, acquaintances are not. We next examined the distances to the ego, and results are plotted in Fig.
3. As we expected, the average distances of mothers, fathers and spouses to the ego
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are significantly shorter than those of the other roles to the ego (p<0.01). One
participant explained this: “My graph is more like concentric circles, where the
farther you get away from the center (Me), the less intimate my friends are”.
Distance, at least for this participant, is a reflection of intimacy.
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Fig. 2. Means and standard errors of the y
coordinates of roles, after recentering

Fig. 3. Means and standard errors of distances
between ego and alter by role

Abstract diagrams convey the intended information clearly without the clutter and
distraction of unnecessary information. But people think concretely, so that including
unnecessary but meaningful information may support reasoning. That this might be
so is indicated by previous findings as well as those reported here. When people
produce diagrams, they often spontaneously include meaningful information not
specifically requested. Previous research showed that students go to the trouble
of drawing pictures of various concrete objects and beings even when there is
nothing in the instructions or the task to suggest doing that [2]. The current research
extends those findings by showing that people also spontaneously include quite
abstract information, information about intimacy, generation, and power, in their
diagrammatic productions of social networks.
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