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Abstract 

By examining the diagrams of technology users, we can gain insight into their perceptions. In this 
study, we collected diagrams from 41 participants showing users' relationships to technology. We 
found that these participants make use of both shape and position to differentiate themselves from 
the technology, and to differentiate hardware devices from software applications. Most users also 
draw direct connections between themselves and their applications, bypassing in their diagrams 
the devices that mediate this communication. Thus, devices may recede from awareness as we 
focus on applications and the information they make available. 
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Introduction 

Do we interact with our devices? Or do we interact with information? Well-designed devices may become so 
transparent, that we stop noticing them (Norman 1999); they may become absorbed into our sense of self (Clark 
2003; Licoppea et al.  2005). These predictions are important to test, because understanding the way we perceive 
technologies is an important in designing better ones (cf. Dwyer 2007; Kiesler et al.1984). 

Diagrams and sketches may provide such insights into cognition because they externalize the thoughts of the 
sketchers (Blackwell 1997; Bresciani et al. 2008; Tversky 2002). In our previous studies we found that the diagrams 
of systems designers reveal much about how these designers perceive technology (Blinded 2008). These diagrams 
reflect the ways we categorize the world, making use of the affordances of the page, the possibilities for expression 
offered through sketching. For example, we found that designers almost always positioned a search engine high in a 
diagram, and a store low (Blinded 2008). A cell phone was drawn close to the user, and a satellite further away. This 
positioning reveals the designer's perception of technology, and the results were consistent across individuals with 
widely varying levels of technology experience. This leads us to ask whether diagrams can also be used to gain 
insight into the way users think about technology.  

In the information systems field, user perceptions have often been studied with textual surveys about usefulness and 
ease of use, e.g. (Davis 1989). Here, in contrast, we ask users to diagram the relationship between themselves and 
the technologies they use. These diagrams will function much as a concept map does, as a way of eliciting 
understanding (cf. Novak 1990).  

The theory driving our investigation follows from our previous work (Blinded 2008). Simply put, the affordances of 
the page will be used to express the users' perception of technologies. The affordances are the possibilities for action 
inherent in the page, and include properties such as position. Thus, by looking at their sketches, we may gain insight 
into the way users think about technology.  

From this theory, we form several testable hypotheses concerning the way diagrams are likely to be expressed. 
Specifically, we expect to find that the user, a person, will be drawn differently than the technology, a thing. That is, 
if the person is a circle, the thing will be a square, in order to differentiate the two. By providing the users with an 
online drawing tool, we can restrict the repertoire of shapes, and thus we can test whether the shape choice 
corresponds to the type of object. With respect to position, we expect that people will put themselves at the center of 
diagram.  We will also look at the positioning of the technologies: we expect that different types of objects will be 
drawn in different locations, as they were in our previous study (Blinded 2008), particularly with respect to 
horizontal and vertical location along the axes of the drawing (cf. Hayward et al. 1995).  

We expect that computer hardware, a device, will be represented differently than computer software, an application.  
This expectation is consistent with a current idea:  our interactions should no longer be conceptualized as being ones 
between ourselves and computers, but rather between ourselves and information (cf. Fidel et al. 2004; Scholtz 
2006). In this way, the mediating computer disappears from our awareness, as we find ourselves accessing 
information from a variety of hardware devices. We can test this idea in the following way.  

We expect that the users' representations of connectivity will not match the real connective topology of a computer 
network. Logically, we should expect to find the self connected to a computer that in turn is connected to an 
application such as email. But we expect that this logical prediction will be violated. That is, we expect that 
applications will be drawn directly connected to the user, rather than connected through a mediating computer 
device.  

Method 

A simple online drawing applet was developed so that study participants could create diagrams in response to a 
question. This applet provided menu choices for the drawing of lines, circles, and rectangles, as well as the ability to 
label the components of the diagram. We found 41 subjects through a crowdsourcing marketplace, compensating 
them with nominal payments for participation. We collected demographic information after they completed the 
sketches: the participants ranged in age from 20 to 54, and slightly over half the participants were female.  
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The problem in the experiment was presented as follows: 

Different communication technologies may play different roles in your life. Please draw a picture or a map that 
shows the relationship between you and the following communication technologies if you have them (home 
phone, office phone, cell phone, PDA, Facebook, Blogging, QQ, Twitter, E-mail, MSN, Skype, BBS, computer, 
etc.).   

Results 

Even though they were provided with only a simple drawing tool, participants produced widely varying 
configurations for this task, as can be seen in Figures 1 through 4.   

 

 
Figure 1. Participant 36.                  Figure 2. Participant 38. 

 
Figure 3. Participant 21.                  Figure 4. Participant 32. 

 

In order to test whether or not shape was used to indicate category, we split the graphs into two main subsets: those 
in which shape was not used to differentiate between self and technology, as in Figures 1 and 2, and those in which 
the self was a different shape from all other nodes, as in Figures 3 and 4. A third subset consisted of five graphs that 
did not portray the self at all. Most participants (26) represented themselves with a different shape from that of the 
technologies. Only ten did not differentiate themselves by shape.  This ratio is significantly greater than chance, as 
shown by a sign test ( z = 3.5, p< .01).  

We next examined the location of the self. Figure 5 plots the result: the self usually appeared in the center, as 
predicted. The self also appeared in two other clusters, drawn at the very top or bottom of the users' diagrams.  
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Figure 5. Users’ positions in the graphs. 

 

Roughly half of the participants drew themselves in the center. The rest of the participants were evenly split, with 
about one quarter of participants drawing themselves at the top, and one quarter at the bottom. Figure 6 shows 
caricatures – that is, prototypical diagrams for each of these categories.  

 
Me
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Me

 

Figure 6. Ways the self is drawn in relation to the technologies. 

 

Figures 7 and 8 show the location of computers and cell phones, with the diagrams re-centered on the self. Table 1 
provides a textual view of the results. From these displays we see that the most common devices, computers and cell 
phones, are usually positioned above the self, Facebook and Twitter are usually positioned below the self, and email 
ranges both above and below. Figure 9 shows these relationships graphically. Thus, computers and cell phones are 
positioned differently than applications.  
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Figure 7. Computers’ positions in the graphs. Figure 8. Cell phones’ positions in the graphs. 
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Table 1. Frequency of the positions of the five most commonly depicted technologies in the graphs, classified 
as above or below the self. 

 

Position  

Above Below 

Computer 18** 5** 

Cell phone 22* 9* 

E-mail 13 9 

Facebook 5 11 

Twitter 3 8 

*p < .05; **p < .01 
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Figure 9. Means and standard errors of y-coordinates of five communication technologies. 

 

We next analyzed connectivity. We split the diagrams into two main categories: those in which the self connects to 
applications only through hardware devices, and those in which the self connects to applications directly. In other 
words, we separated the diagrams into those that showed mediated versus direct communication. Some diagrams fell 
into two other categories: diagrams with no self (5), and diagrams with no applications (10). Figure 10 shows the 
number of mediated and direct diagrams. We can see that, as expected, most participants drew direct connections to 
application technology.  In fact, ten participants completely omitted computers from their diagrams, even though 
they included applications.  
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Figure 10.  Number of mediated vs. direct diagrams. 

Discussion and Conclusion 

We asked end-users to sketch their relationship to several common technologies, including both hardware devices 
and software applications. As we expected, shape and location were used to distinguish self from technology. The 
location of self, interestingly, was not always central, but sometimes on the extreme top or bottom. This positioning 
may reflect either alternative ways of showing hierarchy or alternate ways of using technology – future research 
might look for differences in technology usage across these three groups. Computers and cell phones were usually 
represented above the self, but applications tended to be located at or below the self. This may reflect the perceived 
primacy of the technologies, and this phenomenon might be studied by manipulating the set of technologies to be 
drawn. Topologically, ten people left computers out of their diagrams entirely, and most participants showed direct 
connections between themselves and their applications. This suggests that, at least for some, the devices have 
become transparent. Future work might expand this study to more subjects and more technologies in order to further 
investigate what causes devices to be dropped from the diagrams. Perhaps technology strives to disappear.  
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