














































































































































































































































coherent application, and so on. This 
conclusion has two properties: first, 
empirical evidence supports it; sec­
ond, the recommendation it makes is 
simple and general. 

A question that remains is how 
users will progress from the core 
functions all the way to the full­
function system. In the real world, 
experienced users sometimes limit 
themselves to subsets and never be­
come experts on systems they use 
routinely (see reference 10). Our sim­
ple case study had only two levels of 
system complexity, and in the case in 
which we examined users switching 
from one level to the next, they were 
told explicitly to switch. However, the 
intent in the Training System is to 
motivate the user to see increasing 
but manageable functional complex­
ity as a challenge. 

Architectural Presentation 
Architectural presentation is a de­

sign domain par excellence; as such, 
it is not amenable to deductive anal­
ysis (see reference 6). Rather, it is fun­
damentally a matter of iteratively re-

fining and developing a set of idio­
syncracies. 

Unfortunately, there can be no 
demonstrable arguments either way 
for such a claim. But that does not 
diminish the importance of the ques­
tion, because even a tentative deter­
mination could help organize and al­
locate effort in user-interface develop­
ment. I will illustrate the argument by 

User-interface 
metaphors build upon 
what a user already 

knows. 

discussing some recent interface 
metaphors for office systems. 

Most simply, the motivation for de­
veloping user-interface metaphors is 
to build on what the user already 
knows and reducing what would be 
hard to understand. For example, a 
large proportion of intended users 
are profeSSional typists, who know a 
lot about typewriting but not neces­
sarily about computers. Analogous 

points can be made for potential 
users of electronic spreadsheets and 
various other applications. Such ob­
servations suggest a simple design 
idea that has been very successfully 
exploited: help people learn and use 
unique systems by inviting them­
via the interface-to engage their 
prior noncomputer knowledge (see 
reference 7). The current popularity 
of interfaces that are deliberate meta­
phors of typewriters, spreadsheets, 
and desktops is good evidence that 
this approach is on the right track. 

However, I question whether the 
issue of metaphors is a simple one. 
There are two reasons for my con­
cern. First, metaphors are inevitable 
in human thought, and, while they 
can be a source of insight and sav­
ings, they can as often be a source of 
interference and confusion. When 
we focus on success stories that con­
tend, for example, that a word pro­
cessor is a typewriter, we overlook 
the many classic examples of meta­
phor-induced troubles. Psychologists 
even have a special term to refer to 
the interference of prior knowledge 
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on problem-solving activity: func­
tional fixedness . 

An experiment in which people 
were asked to mount candles on a 
vertical screen provides an example 
(see reference 1). The subjects were 
each given a small cardboard box 
containing candles, thumbtacks, and 
matches. A correct solution is to 
mount the candles on the boxes (by 
melting a little wax) and then to 
mount the boxes on the screen (with 
the thumbtacks) . Because boxes are 
typically containers, not platforms, 
most of the participants did not use 

them to support the candles. Their 
preconceived notions interfered with 
the required insight. When the 
materials for the problem were pre­
sented to the subjects in the boxes 
(reinforcing the container interpreta­
tion), only 10 percent of the partici­
pants could solve the problem. When 
the materials were provided with 
empty boxes, however, almost 90 per­
cent solved the problem. 

Even the typewriter metaphor has 
its problematic side. Users we have 
studied were often quite confused by 
the fact that such keys as the Space-

most n-nrm ",rt>""" 
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bar, Backspace, and Carriage Return 
insert blank spaces and line breaks 
instead of merely moving the typing 
point (as on a real typewriter) . Peo­
ple often balk at instructions such as 
"backspace to erase" or "type to in­
sert :' And this can cost them failure 
and frustration . Users often try to 
change margins and tabs when do­
ing so is needless because of system 
defaults and dangerous because of 
the risk of getting tangled in ad­
vanced functions (see reference 8) . 
But the point is not to avoid meta­
phors, for this is not possible. Engag­
ing prior knowledge in the service of 
present behavior and thought is a 
fundamental cognitive process. 

The second reason interface meta­
phors may never become a matter of 
simple and general principles is that 
they often act as conceptual aids, 
both mismatching as well as match­
ing their targets. A computer, for 
instance, is not literally a typewriter. 
Pressing a computer's keys elicits 
glowing dots on a TV screen rather 
than lines of ink on a paper-really 
very different effects. And typing 
over characters on a computer screen 
replaces those characters or inserts 
new ones, although both outcomes 
are unpredictable on the basis of 
literal metaphor projection . Indeed, 
given a simple view of the use of 
metaphors, it is remarkable that 
neither of these metaphor mis­
matches has a very troubling conse­
quence for learners. Encountering 
these inequalities can, in fact, be an 
opportunity for developing an en­
hanced understanding of the elec­
tronic medium, e.g. , the concept of 
dynamic storage (see reference 4). 

These two properties of metaphors 
raise a host of questions. When is the 
metaphor trade-off favorable? When 
will metaphor mismatches be cogni­
tively stimulating? We cannot resolve 
these questions in a general way, nor 
can we dismiss them, for aspects of 
metaphors pervade virtually ' all 
thought and certainly any user inter­
face. The very notion of a user inter~ 
face implies that what the user is see­
ing and conceptualizing is something 
at least one step removed from what 
the system is really doing. Adding 
iconic objects and actions may make 
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the desktop metaphor more explicit, 
but interface icons are not necessary 
to suggest the metapDor in the first 
place. Merely describing a system as 
an "office-application system" brings 
to mind rich and diverse physical of­
fice metaphors. 

Having recognized that user-inter­
face metaphors are complex and un­
avoidable design trade-offs, we can­
not say much more than "try some 
out, test them, and try some more:' 
For example, suppose that a docu­
ment removed from a folder (direc­
tory) to be edited is not returned to 
the folder after editing. The office 
metaphor suggests that the docu­
ment should then be "left out" (e.g., 
on a metaphorical desktop), to be re­
turned to the folder only when the 
user explicitly moves it there. But 
what about printing the document? 
Suppose that a document removed 
from a folder for printing is not re­
turned to the folder afterwards. 
Should it remain on the metaphorical 
printer's metaphorical paper table? 
Or should the printed document be 
automatically refiled? 

I think both choices are unaccept­
able. If the document is automatical­
ly refiled, the consistency between 
editing and printing is compromised. 
If it is not automatically refiled, how­
ever, it will likely be forgotten and left 
in the printer. After all, when a docu­
ment is sent to be printed, the user's 
attention ultimately shifts to the 
printer (not an icon or object label, 
but the actual equipment). What 
happens when the next document is 
left in the printer? We can find solu­
tions to such architectural-presenta­
tion issues if we wish; however, these 
well-reasoned solutions will not 
always be appropriate. The trade-offs 
and interrelations are too rich and 
subtle; too often the key factors are 
completely idiosyncratic to a par­
ticuhu system or application. When 
one problem is solved, another, 
whose very existence depends on the 
prior solution, appears. 

Architectural form, it seems to me, 
is very much a matter of general prin­
ciples and could provide the user­
interface guidelines for which every 
designer longs. For this reason, it 
may make sense to direct research on 

matters of architectural form at 
general-level principles. Architectural 
presentation, however, seems less 
amenable to such a treatment. Pre­
sentation issues, I think, will remain 
case-by-case problems to be resolved 
by prototyping and user testing. If 
this world view is correct, then the 
distinction between architectural 
form and presentation could be an 
important guide in planning research 
on the quality of user interfaces .• 
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YOU know how hard it is to wait for the printer to finish before 
using the computer again. It's wasteful! Counter-productive! 

The solution: simply install Microbuffer printer buffer into the 
system, in seconds. And you can print and process simultaneously. 

With one swift command, all printing data is dumped to 
Microbuffer-it handles the printer and frees the computer for other 
functions. 

Presto! Instant wait reduction. 
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