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LisaLearning

Six people learned to
use Lisa on their own.
Their problems with
the interface can
teach designers how
to make their own
systems easier to
learn.

0._b.. PIc

John M. Carroll and Sandra A. Mazur

IBM T. J. Watson Research Center

P eople who do not .already know
how to use computing systems
often have a difficult time learning

how. Over the past six years, research at
the Watson Research Center has focused
on these learning problems and on finding
solutions to them in better interfaces and
training tools.t-s  We have studied a variety
of commercial systems and prototypes,
and a variety of training approaches. Our
goal has been to develop a thorough
understanding of how new users interact
with user interfaces-an understanding
that’can inform the design of future
technology.

Much of this work has focused on office
workers with no prior experience with
computers. We also focused on “tradi-
tional” systems: systems with no on-line
tutoring, with step-keys or contextual cur-
soring,  with character-box displays, or
with no graphics (and therefore no text/
graphics integration). There are good
reasons for focusing research in this way:
Helping clerical users get started on tradi-
tional systems is a pressing problem in the
computer industry.

But there are other user groups and
other systems. Professionals, the people
for whom the clerical users work, have
more personal prerogative in determining
which system they will use and what they
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will do with it. The problems of getting
started with a system are quite different
for professionals. A system difficult to
learn will not merely be an obstacle and an
inconvenience; it may actually be dis-
carded or returned to the vendor for a re-
fund.

User interfaces for professionals’ work-
stations have broken rather sharply with
what we referred to earlier as traditional
user interface designs. The Apple Lisa,
first introduced in January 1983 and
discontinued in April 1985, is one of the
most important examples of this trend.
Lisa incorporated an on-line tutor
(LisaGuide),  a mouse-driven pointer, a
bit-mapped display, and a fundamentally
graphic interface (icons) for graphics ap-
plications (charting, planning, and
spreadsheets).

The key ideas in Lisa received an en-
thusiastic reception in the computer in-
dustry. For example, in a review in
Info World that named the Lisa as one of
the top three personal computer/worksta-
tions of 1983, Chin’s specifically identified
pointing and selection via the mouse,
desktop windows and icons, and com-
mands as outstanding features. She con-
cluded that “Lisa has made giant steps in
saving the user both time and frustration,”
that it was truly “revolutionary.” These
ideas also caused excitement in the
research community under the rubric of
“direct manipulation.” 7-9
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Table 1. Learner background  and perfomance  summary.

LI L2 L3

Backgrounds
Prior experience with computers (years) 1 6 4

1 Number of different systems ever used 2 3 3
Average current computer (hrs/wk)use 9 3 7

Performance
Use of LisaGuide (hrs)
Use of LisaProject  (hrs)

’ Attempted LisaProject  task

I *Skipped three topics

This was the context for our study. We
wanted to research professionals’ work-
stations and we wanted to study a less
traditional type of interface, but one com-
mercially available and with obvious im-
pact. We thus decided to study profes-
sionals learning to use Lisa. We focused on
problems learners experienced because
these indicated aspects of the design that
needed improvement. We were not in-
terested in Lisa per se, but in the class of
systems of which Lisa was the best-known
exam pie .

Overview of the study
Our study of Lisa was exploratory, so

we begin with disclaimers. Westudied only
six individuals, staff members at a
research laboratory. These people may
well have been atypical professionals. We
did not perform any rigorous benchmark
studies, since we did not care whether typ-
ing a mailing label was faster on Lisa than
on a competitive system. Rather, we tried
to focus qualitatively on the design
elements of the Lisa interface and training,
and on their implications for learners.

Our six learners responded to an on-line
request for volunteers that we placed on
our local computer network. We excluded
volunteers who had substantial program-
ming experience, but all of the six we ac-
cepted had some experience with com-
puters. A few had had some programming
experience. We asked our learners to
volunteer for two three-hour sessions,
promising free coffee and the opportunity
to learn to use a “new integrated commer-
cial workstation.” Our group included a
lawyer, a graphics designer working in
patents, a publications librarian, a
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documentation designer, a researcher in
automation design, and a research team
manager. .

At the beginning of the first session we
explained our ground rules: Learners were
to work on their own; to imagine a real  of-
fice situation in which they were learning
to use their own new personal workstation
(one that nobody else had yet); and were to
regard us as inert (albeit keenly interested)
observers. We presented them with the
system and two Lisa manuals (the owner’s
guide and the LisaProject book) and
asked them to learn to use the system, and
in particular the LisaProject  part of the
system. We picked LisaProject  because it
seemed the most professional-oriented of
the Lisa applications, as well as alleged by
some to be “the best” Lisa application.rOJt
We asked them to think aloud as they
worked, and prompted them with “What
are you thinking?” throughout the ses-
sions as necessary to keep this self-
disclosing monolog going.

The two of us kept independent notes
on what was said and done during the six
hours. Later, we compared and cor-
roborated our observations. The critical
and typical episodes and incidents culled
from our notes form the basis for our
description of what it’s like to learn Lisa.
Our plan was to have our participants
spend roughly the first three-hour session
covering basics and the second covering
LisaProject  and then performing a simple
transfer-of-learning test (weasked them to
use LisaProject  to plan the schedule for
nine phases in the construction of a three-
bedroom house). Write-ups in the trade
press and estimates in the Lisa documenta-
tion assured us that this would be more
than enough time.

In Table 1 we have summarized the
backgrounds of our six learners (LI-6)  and
the amount of time they apportioned to
two major aspects of the system.

On average, the five learners able to try
the LisaGuide on-line tutorial spent over
oneand threequarters hours on it, ormore
than three times the half hour estimated by
Apple and by the trade journals and news-
letters (L4 made a single error that totally
obstructed his progress). Moreover, two of
the five were not able to use LisaGuide  un-
til their second session (that is, after three
hours of previous experience with the sys-
tem); and one of the five skipped three
topic chapters of the tutorial. Only three
of the six managed to try LisaProject,  and
one of them accomplished little. The other
two spent an average of 3.3 hours learning
the basics and accomplishing the project
we had suggested.

In sum, we found a lower level of suc-
cess than we had been led to expect.
Although our learners had had experience
(with an average of four systems over an
average of three years), they did not all
finish the tasks we suggested. Indeed, L4
and Lbwho both spent more than half
their work time using computers-failed
to get to our LisaProject transfer-of-
learning task. But these performance
benchmarks tell us little in and of
themselves. Hereafter we focus on prob-
lems in the learning situation as we ob-
served it. They help us understand why
performance was poorer than we expected
and how user interface design might
benefit from addressing these problems.

Getting started

We saw many of the same problems over
and over in prior work with other systems.
For example, learners often fear that they
will damage the system. As Ll said, “Will
I damage this if I turn it off with the disk
in? There is a terror of destroying things,
SO I’m still a bit tentative.” This kind of
fear was typicalat the start of learning, but
in the case quoted L 1 had already had four
hours of experience with the system.

Reading. Most of our learners did not
want to read-as they demonstrated.
Nonetheless, most entered the experiment
announcing that they were the type of per-
son who carefully read everything before
trying to do anything. Two of them
brought paper and pencil with which to
take  notes. For example, L4 apologetically
informed us that we would have to watch



him read both the owner’s guide and the
LisaProject  book before he would use the

‘em. Two minutes later he had turned
- he Profile (the hard disk drive unit).

gan the experiment by picking up the
owner’s guide and announcing that

his style was to first read everything
thoroughly. Indeed. he actually read the
manual for less than nine minutes before
switching his attention to the system. He
next referred to the manual almost two
hours later.

L5 was the only participant successful at
reading, but for an ironic reason. On her
first day she inserted the LisaGuidedisk in
the wrong orientation and therefore
turned to the manual. She spent most of
her first session reading and following
printed exercises. Curiously, L5 was also
one of the two participants to get to the
LisaProject  transfer test. But her success
was only relative. She had many problems
coordinating the manual descriptions with
events on the display. For example, only 20
minutes into her first session she ex-
claimed, “I’m wondering as usual why it’s
not doing what the manual said it was
going to.”

Learners had other specific problems
‘lg the manuals. L6 was afraid to turn

- :ystem off, thinking he might damage
Je checked the index of the Lisa

‘s guide for help and was directed to
118.  This turned out to be page 118

ithat is, capital I-18). In his second session
he wanted to review some concepts and
could not find any index entries for “cur-
sor” or “pointer,” nor any relevant entries
for “mouse” or “moving.”

MLrreading.  Often when learners spent
time and effort reading they became
snarled in confused interpretations and
cross-references. In his nine minutes of
reading, L6 became troubled when he
understood section B of the manual to
have referred him to section D, only to
have section D then refer him to section B.
Later, he became tangled in a loop be-
tween D-l 8 and D-20. One page seemed to
him to be saying that to create a document
or folder (directory) you must make a sta-
tionery pad, and the other page seemed to
be saying that to make a stationery pad
you must create a document or folder.

L4 read a reference to Figure 1 on page
“-2 and associated the reference with an

abeled figure of a calculator icon that
- Tared on the same page. He never no-

hat there was indeed a Figure I (la-
s such) on the very next page (E-3).

h- &came momentarily confused, and

then irritated, by the fact that page A4 of
the owner’s guide suggested that the user
read section A. As L2 put it, “If I were a
machine, I’d be in an infinite loop.”

L4 was also confused by references in
the owner’s guide to “controller cards”
and his discovery of quick-reference cards
under the keyboard. This initial confusion
went unresolved for almost 50 minutes. At
that point he seemed to see the difference
and became irritated: “What’s it going to
help to know about controller cards? I’m
not going to repair it; I want to use it!”

Skipping. When they did read, the
learners tended to skip around in the
manual. L4 simultaneously read from the
owner’s guide and LisaProject, juggling
the two in his lap, skipping between
chapters and sections. L2 asked to see
some of the other manuals, for example
LisaList, and then skipped around in an
even larger set of books. LS also juggled
manuals. At first she followed the owner’s
guide, but failed to load the LisaGuide
disk correctly. When the system booted,
the desktop displayed. She recognized it
from a figure in the LisaProject  manual:
“Oh! I have the wrong disk in. I thought I
had LisaGuide in, but I have LisaProject
in.” On the basis of this coincidence, she
then skipped to the LisaProject  manual
for the remainder of the session.,

Turning the system on. Problems
associated with reading the manual first
were generally less troublesome than those
associated with coordinating a reading of
the manual with use of the system. L6 tried
to follow an instruction that said “When
you hear a click, hold down the Apple
key.” He wondered whether he had heard
a click (there were of course a variety of
background noises emanating from the
system as well as from adjacent rooms of
our laboratory). He concluded that he had
never heard a click. However, he went
ahead and pressed the Apple keycombina-
tion anyway. By that time he had missed
the cue and an alert box (error message)
appeared: “Apple key combination not
associated with available function.” This
series of problems led him to conclude that
he could not learn by doing, as he wished.
He therefore decided to go through
LisaGuide: “1 was hoping to skip the
LisaGuide.  but I guess I need to go
through it. I’m missing something.”

Profile. L2 and L5 both turned on the
system before starting the Profile (hard
disk drive). L5 restarted from scratch

when she saw her mistake, but L2 merely
worried: “That might make a difference
or it might not makeadifference.” He was
presented with a diagnostic Start From
dialog box (menu), but at that time was
also reading in the book that the system
took a long time to initialize, so he gave it
more time. After several minutes, he
began to consider other possibilities. He
turned the system off, checked the orien-
tation of a disk he wanted to load, and
then tried tostart upagain.  He read several
troubleshooting sections of the owner’s
guide and then tried to load his disk in the
lower disk drive. By failing to turn the
Profile on first, he had made the system
code stored on the Profile hard disk
unavailable. Finally, toward the end of a
47-minute period, he tried to load another
disk. Apparently by chance, he chose
Office System 1, a backup of the system
code. At that point, he was presented with
several further dialog boxes (menus),
which he did traverse successfully to ini-
tialize the system.

Response time. Many frustrations arose
from the slow response time of the system.
All of the five learners who managed to get
the system initialized at all complained
about response time. And this was more
than inconvenience. In more than  one case
it led to serious trouble. L3 had tried to
work on his own early in his second ses-
sion, but had not succeeded. Hedecided to
reload LisaGuide to refresh his memory,
and in order to do this had to turn the sys-
tem off. He did that correctly, but became
impatient and pressed the on/off button
before the system had finished its shut
down. In doing this he hung the  system up.
Since he had experienced relatively long
response times before in the shut-down
situation, he just read on in the manual.
After 18 minutes, he was sure something
was wrong and asked us to intervene.

L4 committed a fatal error in similar cir-
cumstances. He was able to start the Pro-
tile, but became impatient during the long
initialization period after pressing the
on/off switch. This impatience led him to
press the switch several more times before
the system had booted, and to press an
assortment of keyboard keys. The Start
From dialog box appeared on the screen.
Since he had not yet developed any skill in
manipulating the mouse, he could not
progress with the Start From dialog box.
However, he did try the mouse button,
clicking it several times. This caused the
lower disk drive to be specified as the
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of the space bar while you press the period key.
l To go on: Press Continue to begin the next topic, tlore

Editing, or choose from the Topics menu.
l To learn atout a specific kind of Lisa docunent,  see

“Getting Sterted” in the appropriate manual:
~.-tf~,pi.ctties_.‘~._
I

-naki.-grap’hf:‘““-C~~~~e~“~~-~
LisaOrw LisaGraph LisaCalc

Work with lists:
LisaList

Write reports: Schedule projects:
LisaWrite LisaProiect

Stopping LisaGuide:

Figure 1. Executing the alternatives in order caused an exit from the tutorial before the
learner even saw the second or third alternatives.

primary input device (instead of the Pro-
file, so specified by default).

At this point he was doomed as a new
user. Each time he tried to start the system,
he got error messages (alert boxes and
dialog boxes). Since the LisaGuide disk
did not contain its own system.code, he
could not load it. Indeed, after commit-
ting his error, L4 continued only one more
hour. He then gave up in despair and asked
to be excused from the experiment.

Reviewers of Lisa lo as well as the devel-
opers l2 acknowledged the slow response
time, but considered it a minor problem.
From the perspectives of L3 and L4, it
seems that little problems for experts often
mean disaster for new users.

O n - l i n e  t u t o r i a l

Typically, the-learners tried to go it on
their own-at first. In every case, how-
ever, they made some obstructing error or
became confused. For example, L6 was
confused about the click he was supposed
to hear while the system was booting. L4
wondered why all the disks were stamped
“Release 10”  and what had happened to 1
through 9:These  uncertainties convinced
them to try the on-line tutorial LisaGuide.
As L6 put it, “I guess I need to go through
it. I’m missing something.”

Five of the six learners tried to !oad
LisaGuide  after having already booted the
system. This caused an alert box (an error
message display) to appear on thescreen
telling them to turn off the system and
then turn it on again with the LisaGuide
disk already loaded. All live were sur-
prised that the system had to be turned off
to load a new disk. L4, reading in the
owner’s guide “...‘be  sure the Lisa’s
power is ofr...” convinced himself that
there was a typo. LS and L2 had problems
in loading the LisaGuide disk, which
diverted them from using LisaGuide.
Both, however, made a fresh start in their
second sessions, and at that time managed
to load and run LisaGuide.

A more costly example arose

Rote learning with reinforcement.
LisaGuide consisted of on-line lessons,
each a series of exercises. Exercises were
introduced, one afteranother, with no in-
trinsic rationale. They were to be followed
by rote. When told to move the mouse in
circles, Ll exclaimed, “Why are they tell-
ing me to do this?” The exercise seemed
pointless to him.

“Stopping LisaGuide” topicchapter,
Figure 1. L 1 executed the first step wi$_@j
reading ahead and accordingly eject+>@:
LisaGuide disk. “Oh, I didn’t mean to-$<
that. Now I’ll have to start all over.?:&
did in fact start over, going step by,%%
through LisaGuide a second time.&
tutorial did provide a Topics puIldo_M
menu so that learners could accelerate%?
training if they wished (notice they%
labelled “Topics” on the menu-bar a!$$+
top of Figure 1). Ll found theTopicsp%
down menu and was able to useit, diV@
ing a selectable index of all the LisaGt&
topics. However, he used it merely to$t$s
firm his current state, selecting the toPrc%
was already in (Topic 1). Instead of$$
ping back to the “Stopping LisaGur!@
topic, he kept reinitiating Topic I. Fim!!P.
“I’m in a loop here.”

The printed material in the owner?
guide manual (accompanying LisaGui$.
also presented information out of or@.
with respect to the needs of the learner.%
LI put i t , ‘tI’ve  already loaded the
disk--nobY  they tell me not to touch the
shiny pIastic!  ”

Problems. Sometimes it happened that L2 said it would have helped him co@
the method prescribed by LisaGuide was dinate sequences of instructions if tM
less efficient than one stumbled upon by LisaGuide  screens had &en printed in the
the learner. While practicing replacement owner’s guide. The LisaProject  manUJ
of text, several learners successfuiiy  and also seemed to have order problems*

spontaneously employed th
backspacing and retypin
selecting a text range wit
then typing to replace).
turbed to find the system
be inefficient. LS simply could
that transactions with the
could be as complicated as th
the LisaGuide  exercise (she.

?zlizX~r-d-T~~~~~t-rKey
simplified by shortcuts).

Another problem: Exercise
written so that warnings occurs
opportunity to make a mistake,
information was provided after
vant. Throughout the early
topics, Ll was surprised that the
changed shape (from an arrow
opposed brackets) as it moved
certain there was an important
this. He was quite annoyed that not
the end of the first topic of LiiaGui$@
he actually told that the cursor ‘i
change shape (he was still not told ‘$$l
Subsequently, he was instructed to se&‘?
demo and only then warned that he$la
not have selected it if he had done weU%

~t~~~rec~~~--e~ercise;--He-  had-
selected the demo at that point.



m.-

ilod of
:ati _

se

re -
ier,
relieve
basket
ned in

later
Id be

were
erthe
often
;re e-I
;uide
ursor
air of
t and
n for
until
: was
ould
.,hy) .
ect a
leed
II on
:ady

the
1s in -
tout
the
,do
He

Xep
The
jwn
the

‘ieid
the

Ull-

!ay-
‘ide
)n-
he
P-
.I_

!Y,

'S

e)
"I-

\S

re

le

._ -.

e

I

I

1

although as we noted only two of the
learners got to use it very much. In oneex-
ampie,  LS was following the LisaProject
manual to draw a diagram from a figure in
the manual. Upon turning the page she
was shocked to find a step-by-step pro-
cedure for drawing that diagram, out of
order and too late to help her.

More problems. Even without out-of-
order instructions and warnings, learners
still got lost within the exercises. For exam-
ple, L2 named the same object twice in im-
mediate succession. He was following the
manual and simply overlapped himself.
LS reread instructions for opening a folder
icon immediately after having completed
them and became confused about whether
she had in fact completed them. The in-
structions, after all, were still there on the
screen directing her to follow them. She
tried to comply, by opening another folder
icon. However, the system had disabled
that choice in the File/Print menu (Figure
4 below shows an example of this menu)
because she had just opened an icon.
Menu selection in Lisa was context depen-
dent; menu choices inappropriate to the
current context were dimmed and could
not be selected. LS knew something was
wrong, because she had used the menu
before to open folders. But she could not
figure out what was wrong or what she
could do about it.

Ll and L2 had trouble with a LisaGuide
panel containing five steps, as in Figure 2.
Just prior to the first step was a heading
saying to read both instructions before
doing anything. Ll executed the first step
before reading the second and was
shocked when everything, including the
LisaGuide window, was closed and set
aside on the desktop. L2 ignored the first
two steps entirely and focused on a second
heading just prior to the third step, a
heading that began with “Do this....” He
then executed the next two steps. Because
he had skipped the first two steps, he was
unable 10 execute the last step. Save and
Put Away was dimmed (disabled) in the
File/Print menu, so he selected Set Aside
Everything as a nearest approximation.
But the “read both instructions before
doing anything” actually referred to the
two headings, not to the two steps im-
mediately beneath it.

Problems like the foregoing resemble
those typical of learners following self-
study manuals. They underscore the gen-
erality and importance of such problems,
and call into question the LisaGuide  in-
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4 i?E1%3  BITH  TX  INSTWCTIWS  BEFORE  CUING MYTHING:

1. Choose Set Aside Everything frm the file/Print menu.

2. Open LisaGuide, so you CM see the next instructions.

* Do this to put all the icons way:

3. Click on the dark gray desktop so no wlndw  is ectlv?.

4. Choose Select All Icons from the.Edit menu.

3. Choose We h Put iMy fran the File/Print.menu.

Figure 2. Executing Step 1 before reading Step i caused an exit from the tutorial without
any hints about how to return. The “Do this...” heading  attracted interest from learners
before it was appropriate.

teractive  training approach of placing self-
study training on-line.

Resktance to reinforcement and rote
learning. The tutorial provided positive
reinforcement messages to the user each
time an exercise step was correctly com-
pleted. L6 found these fatuous: “It’s silly
to say excellent when they just told you
that you did it wrong!” L2 felt insulted to
be commended for following a relatively
simple instruction. Ll became snarled in
an error loop of repeated Tear Off Sta-
tionery operations, but when he did finish
the step the system said “Excellent!” to
which he replied, “The Hell it is!”

The learners seemed to resist the rote
learning whenever possible. For example,
LI and L6 routinely executed the exercise
summaries (which were intended lo be
read only). Ll detested the demos (which
allowed a learner to watch an exercise step
performed before attempting to do it): “I
can’t stand the demo because it’s set up for
a 4th grade reading speed.” L3 expressed
impatience with the tutorial, focusing on
the summaries: “It might be nice to give
you the opportunity to do more, without
running through this trivial example.” On
his second pass through LisaGuide, L3
often jumped the gun on the exercise of
particular skills. In many of these cases,

LisaGuide  obstructed his practice because
he was out of sequence in the tutorial. LI
resented alert box messages implying that
although he had done something wrong,
the system would let him go on anyway. In
these cases, he preferred to go back and
redo the exercise step-and thereby take
control away from the tutorial.

It seemed that the learners wanted to do
something more concrete than follow a
series of rote exercises. L2 balked at in-
struciions  to read a passage but not to do
anything: “I’m tempted to do it anyway
and then see if I can get out.” Indeed, he
moved the mouse during a demo when in-
structed explicitly not to do so, then
wondered why LisaGuide didn’t repri-
mand him.

Learners often tried to practice on their
own within LisaGuide. like L6: “I just
read how I could make a stationery pad
from themenu, but I went to the menu and
I couldn’t do it. They should let you make
a note here.” An array of icons at the end
of LisaGuide identified what wasavailable
in Lisa (refer to Figure I), but one could
not actually select them. After an hour of
LisaGuide, Ll complained, “I’m getting
impatient. I want lo do something. not
learn how to do everything.” After a hour
and a half, he said, “I could have typed
3000 words by now.”
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+ Now make four Llsa Close and set aside the Clipboard
(You can still cut text when the Cllpooard is' c1osed.j:

3 Be sure the Clipboard window is active, then choose
Set Aslde "Clipboard"  from the File/Print menu.
(Doesn't shy Set Aside "Cl~pnoard";  Redo step 2.)
Watcn the Cllpboard  window close and return to the
Place marked on the desktop by its wnlte Icon shadow

+ Notice how the FlleA+lnt menu works:

1. Select the Example  icon In the Samples window with a
click, then see what the File/Print menu says. Don't
choose Fran the menu.

2. Activate the Clipboard wlnddY (where the cut text
IS), then see what the FlleiPrlnt  menu says.

’ F i le /Pr int Edit Topics

My Memo

m Samples

Figure 3. Overly terse error diagnosis and recovery help, as in Step 3, invited learners to
create ad hoc interpretations.

Error shielding. In m a n y  p l a c e s
LisaGuide permitted small user errors,
correcting them automatically as the user
passed on to the next exercise. Sometimes
it informed the user that such and such a
response was being altered to whatever. At
other times, it provided no feedback or
incomplete feedback. The response was
altered surreptitiously, as it were. A typical
example occurred when participants used
names they had created instead of the
names suggested by LisaGuide.  At the end
of the exercise, LisaGuide put in the name
it had suggested and went on, briefly put-
ting up a panel  that  expla ined that  the
user’s name had been replaced by the
name the system had originally suggested.

Over-shielding. After such an error and
error correction, the system offered
several choices: Practice, Demo, Back,
and Continue. L6 initially found these too
telegraphic: “Practice what? Demo of
what? Back to where?” He picked Con-
tinue, the only choice he had not
eliminated. Still he complained, “It
doesn’t tell you to go to Continue at the
end of an exercise.” Later, he tried the
Back option to find out why a name he had
typed in had been replaced. However,
LisaGuide  did not take him back to the ex-
planation about names, but rather back to
the prior exercise step (the point at which
he was originally asked to type in a name).
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Indeed, the only way he could truly go
back to the point he wished to go to was fo
recommit the same naming error. L5. who
made very few mistakes in LisaGuide,
wondered why the system couldn’t just go
on and spare her the trouble of selecting
Continue after each step.

Ll tried to rename an object, but
misspecified it (using the mouse). He
typed in the new name without conse-
quence (no beep, no error message, no
feedback at all). When the system asked if
he was sure that he understood (intended
as tactful and positive reinforcement), he
laughed, but went on anyway. LisaGuide
put in the name he had failed to put in, and
several minutes later he was quite sur-
prised to find it there.

In a converse example, L 1 (as weil as L2
and L5) typed in several fields of a practice
memo that he had not been told to type in.
LisaGuide deleted his extra material at the
end of the exercise step. Surprised to find
this material gone, he retyped all of it. (Of
course, LisaGuide again removed it on the
next exercise step.)

In another incident, Ll selected Set
Aside insread of Save and Put Away in the
File/Print menu. At the end of the exercise
step, LisaGuide informed him of this error
and gave him the option of going back and
redoing the step. He did, and correctly
used Save and Put Away, but ignored the
rest of the step-the operations he had

already correctly pracriced  on his first time
through. Having finished the step the SK-
ond time, he was again informed that he
had incorrectly performed the step.

L2 encountered a similar problem select-
ing multiple icons. He correctly completed
the LisaGuide exercise step on this, but
began to wonder why one would ever want
to select multiple icons in the first place.
He backed up to the relevant step and
reread the panel. Satisfied, he moved on
again, but at that point LisaGuide put up
an alert box because he had not actually
done the exercise step. He felt compelled
to work through everything again. Accord-
ingly, he backed up and selected a new
group of icons (for variety). But of course
he had again failed to do just what the ex-
ercise step said, and LisaGuide treated his
new effort as an error, too.

LisaGuide’s error shielding also pre-
vented learners from practicing individual
skills they had mastered. L2. having just
learned about scroll arrows, tried to
operate them on the LisaGuide window.
However, scrolling operations do .not
work in the LisaGuide  window, preventing
this sort of practice. This caused frustra-
tion and confusion since it made the scroll-
ing operations appear fo work unreliably.

Under-shielding. The foregoing ex-
amples suggest that error shielding creates
some problems for new users, bur we also
saw cases where correcting errors only at
the ends of exercise steps provided too
little shielding. In the second chapter of
LisaGuide, Ll spontaneously decided fo
practice icon selection. In the course of
this he positioned an icon so that it par-
tially occluded another icon. He was then
unable to select the occluded icon, which
was required for the next exercise step. He
tried to correct this in several ways, in-
cluding performing the exercise step on
another icon. But all of his attempts failed.
When he gave up and tried to go on,
LisaGuide  automatically corrected the
error, but in a sense it was too late.

L2 resized  a window so that it was
wholly within (on top of) the LisaGuide
window. Later, when he activated the
LisaGuide  window, this other window
became wholly buried under the LisaGuide
window (the currently active window
moves to the “top” of the display area).
Hence his other window became inaccess-
ible for further use.

Likewise, L3 was practicing moving
icons around the desktop and accidentally
released a folder icon while it was superim-
posed over another folder icon: “I lost
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Supplies!” By releasing the icon over a
folder, he had placed that data object into
the folder, hence it became invisible on the
desktop.

Error diagnosis and recovery. The feed-
back LisaGuide provided for learner er-
rors was in many cases too general to help
the learner adequately understand the
problem. For example, most learners
made errors coordinating the selection of
icons from the display. LisaGuide de-
livered identical error feedback for nam-
ing the correctly selected icon with the
“wrong” name as it did for selecting the
wrong icon but naming it with the “cor-
rect” name (the name LisaGuide sug-
gested). In the second case, the error feed-
back was all but uninterpretable.

When directed to put a folder into the
Wastebasket and then to recover it, Ll put
it first into the Wastebasket, then into a
disk window, and then back into the
Wastebasket. The alert box said “You put
it into the diskette instead of onto the
desktop” -an inadequate description of
what actually transpired.

As in the case of the selection/naming
errors, LisaGuide provided some support
for error diagnosis and recovery, but not
enough. However, in both cases the system
purported to be providing complete sup-
port, which led to confusion for learners.

IO dealing with error recovery,
LisaGuide often employed somewhat
“cute” checkpoint questions, such as
“Doesn’t say Set Aside ‘Clipboard’? Redo
Step 2” (see Figure 3). This message meant
that if the File/Print pull-down menu did
not list as a choice “Set Aside ‘Clipboard”’
the user should redo Step 2 in the exercise.
L3 read and reread this message. Even
though he had successfully completed the
exercise, he backed up a step and began
repeating part of his work. At that point
he did make a mistake. In response, he
backed up another step. At that point he
chanced to notice that “Set Aside ‘Clip-
board”’ was listed as a choice in the
File/Print menu. From this sequence of
events he drew this conclusion: “Maybe
they’re telling me that it really doesn’t
mean set aside Clipboard.” Unfor-
tunately, this conclusion was entirely
wrong.

Summary. The tutorial was far less suc-
cessful than we had either hoped or ex-
pected. The learners did not like it, did not
cooperate with its rote learning approach,
and worst of all did not seem to gain much.
Most of them spent most of their time run-

Figure 4. The Lisa desktop. The Profile icon has been selected (it is highlighted in the
lower right of the desktop) and the File/Print menu has been pulled down.

ning and rerunning LisaGuide, but when
they went to apply what they had learned
they could not. Minutes after finishing
LisaGuide,  Ll became puzzled by the
icons at the bottom of thescreen: “What’s
all this junk at the bottom?” After two
further passes through LisaGuide. he
complained that he hadn’t learned about
any of the pull-down menu headings on
the menu bar (he had in fact used some of
them). He summed up: “I am tremen-
dously frustrated. I’ve done a lot of work
and I can’t do a damn thing.”

L3, who had finished LisaGuide  16
minutes earlier, tried to create his own
document and simply could not get
started: “I have completely forgotten how
to open, enter, to create a document!” He
could only open and close icons and exper-
iment with choices in the pull-down menus.
After several cycles, as if in desperation he
typed a burst of characters in an open win-
dow. Fortunately, the window was a blank
document, so he succeeded.

Ironically, the only two learners who
succeeded in making serious progress with
LisaProject  (the overall goal we gave the
learners) were L2 and L5, who initially in-
serted the LisaGuide disk incorrectly and
therefore could not use it at all during their
first sessions. These incidents give a
somewhat ironic twist to Merkin’s claim to
that “Learning how to use Lisa by trial
and error is so much fun that to learn it

methodically by going through the tuto-
rials provided for each software package
seems insipid.”

The desktop
The Lisa interface was one of the first to

systematically and pervasively exploit a
coherent interface metaphor: the desktop
(see Figure 4). The user was encouraged to
think of the display as a desktop contain-
ing objects that could be physically
manipulated. But this interface posed
problems for the new user, some of them
terminological  complexities peripheral to
the desktop interface metaphor.

For example, L4 read the description of
the Calculator and became confused by its
technicalities. He did not know the terms
“reverse Polish calculator” or “four func-
tion calculator,” nor did Ll or L6. L3 was
confused by the term “highlighted.”
After several minutes of puzzlement, he
exclaimed, “Oh! When it turns from white
to black it’s highlighted.”

Other problem terms were “profile”
(which refers to the system’s hard disk),
“preferences” (which refers to the default
display settings), and “tools” (which
refers to the Lisa applications, like
LisaProject,  and icon functions, like the
Clock and the Calculator).

The term “tool” serves as a good exam-
ple of an ancillary metaphor too general to



imply anything useful. LS became snarled then open the new icon for work(assigning
in confusion between untitled icons and ap- a name to the new icon was optional). Ll
plication “tools”: “They tell you to use complained, “I write my memos before
the tool to tear off a piece of stationery, tearing them off. If they’re going to use
but when you go to do it you’re not allowed analogies they ought to do them right!”

- to in this screen.” The confusing message Ll particularly objected to the metaphor
about using the tool suggested to her that as applied to folders: “Tear OffStationery
the tool was indeed like a stationery pad, has no relation to empty folders-it’s
or even like a piece of stationery. She being cutesy  beyond understanding.” L6

%+imcxi~ti-ti  sequ&i&of  3~l~~r~~H~-~~
failed renamings, openings, closings, etc.,
for over half an hour before giving up. The
“tool” here was the application function
(LisaWrite text-editing operations), not
the application objects to which the func-
tion applied (pads, stationery).

tion, tearing off stationery, reselection,
renaming, and opening just to create space
for data: “Why must I tear off just to get
at something?”

The metaphor distinction between sta-
tionery paper and stationery pads often
caused confusion. For example, after L3
selected and opened an icon he was unable
to edit it because it turned out to be a sta-
tionery pad. After tearing off a copy of a
stationery pad and opening the new icon,
L3 was still thwarted in trying to type
anything because he had been working
with a folder stationery pad. To him, sta-
tionery pad suggested something you
could write on, but in Lii “stationery
pad” was a technical term.

Ll balked at the LisaGuide  descry
“...closes  a windo
desktop.” He said t
him, but conjecture
that something was deleted
guess). L2 learned about scroll
could not keep the concepts
Withinminu?esti~*
remember what a scroll bar was. (L!
similar problem.)

Unfortunately, such conceptual prob-
lems arose even more frequently for terms
more central to the interface, such as
“icon” and “clicking.” L4 noted that
“icons” are religious figures, and in fact
never made the connection between that
term and the system’s little interface
pictorials. He confused “mouse” with
“icon” when reading the instruction
“click twice on the calculator icon,” con-
cluding that the thing he was to click twice

Prior experience with contputin
terns. A second class of metaphor
lems involved confusing Lisa con
with other computing concepts, an
pectations derived from other
Ll, for example, balked at “f
preferring the more abstract term
which he had had prior
his current system. “If
that we’re using analogres
switch to computer Janguage,  I’d feel bet$$q

L2’s  puzzlement with the term g&..
was exacerbated early on by the fact’&;
he limited his consideration to>%e

‘(name&the  motrseand  its button)wasthe’-.-  :-W-alsocreated  a-plethomof:accidental:.;kevboard  kevs.JJ  &came_convinced_@.
he-needed a-blank disk to store his $$$
on, and that that single problem wai%$
key to his difficulties. Unfortunately;‘&!
difficulties had nothing to do with tti$j
pectation, presumably grounded in;h&
prior experience with other microcorn_:
puter systems.

additional burdens of metaphor’
prehension and metaphor confusio

calculator icon.
L2, L4, and L6 had trouble with the

term “clicking.” As L6put it, “What does
‘clicking in the little picture of a diskette’
mean?” Not until the end of the second
chapter of -LisaGuide did he find out:
“Now they tell me....” L2 pursued several
references to the “clock” in the owner’s
guide when he fust encountered the term
“click.” Later, he encountered a dialog
box instruction to “check”  boxes and
wondered whether “click” could be the
same as “check” (it was in this case, which
reinforced his confusion).

The metaphor. Other troublesome con-
cepts and labels exposed problems with the
desktop metaphor itself. The first class of
these involved problems people had un-
derstanding the desktop meaning for
termslike”clipboard,”  “stationerypad,”
“typing, ” “tear off stationery,” and_..-__
“folders.” Forexample, Ll read.therefer-
ences to the “Samples diskette” in
LisaGuide  (which referred to the diskette
icon on the desktop but not to any real
disk) and looked for a floppy disk.

The manipulation of stationery pads
seemed to the learners to be mere over-
head. To get a piece of memo paper or a
folder in Lisa they had to select a template
icon (called a stationery pad), “tear off” a
COPY  using the File/Print menu, and only
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icons as she tried to sort out “duplicate,”
“tear off,” and “open.” Later, when she
cleaned up her desktop (by moving these
icons to the Wastebasket) she discarded
her (renamed) LiiaProject Paper icon.
The system allowed her to do this even
though it obstructed her further progress
with LisaProject.

Ll and L6 both tangled aspects of the
Tear Off Stationery problem with a prob-
lem interpreting the Clipboard metaphor,
when they tried to Tear Off Stationery
from the Clipboard to type something. Ll
also tried to type directly onto the Clip-
board and ‘then Edit it, evoking alert box
error messages both times. Note that from
the standpoint of the desktop metaphor,
all of these errors and confusions were
perfectly reasonable. In fact, the only pur-
pose of the Clipboard was to temporarily
store things during cutting and pasting; it
was not really a general scratchpad (as its
name implies). L6 wondered why there_.__-.
was  a Clipbo&d onthe desktop at all.-.

Even the window concept, critical to the
interface, did not derive from the desktop
metaphor. Neither did the scroll bar or
elevator concepts (icons that appeared in a
Lisa window and were used to control
scrolling). These misfits, gaps, and
misleading cases weakened the efficacy of
the metaphor. I3 Indeed, since they were
never addressed as concepts in the inter-
face or the documentation, they created

Other notable concepts in this classy%?
“enter” and “edit” and keyboard f&
tion keys. L3, while following a Lisa&z!
exercise, was disturbed to fmd that ha;nng I
typed in a string he was not then dir%T$
to press the Enter key (something he:.%
petted  based on prior experience wah ’
other systems). Reasoning that he sho e‘i%

go ahead anyway, he became disturbed to._z$
find that pressing Enter had no apparr;++
consequence. Somewhat ironic&y,‘$$
Lisa designers specifically included _$$
Enter key to be compatible with Othai
product designs. t2

Ll,L2,andL3wereallsurprisedtofi$
that the Edit menu contains only oPen?G.-. . ~._
tions for cutting, pasting, and Copying;:_
The systems they had used before en’:.
ployed the term “edit” to refer to “,
operations on documents, including d@
ment creation. LI , while using LisaGuide*
complained that he needed a keyboard
function key for Continue, the operation
that advanced users through the series Of
exercise steps (and which in Lisa was a
soft-key, a field on the screen that was
selected using the mouse).
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We even saw evidence that prior knowi-’
tge of basic keyboard layout interfered

_ th learning about Lisa. For example, L3
d to stop LisaGuide by pressing the

,tft key in conjunction with the Period
after being instructed that the correct com-
bination was Apple plus Period. LS also
had trouble with the Apple plus Period
combination. She executed it correctly,
but it failed to work because she had never
actually loaded LisaGuide. At that point,
she found another (irrelevant) Period key
on the numeric keypad to use in the com-
bination.

Conceptual distinctions. Several Lisa
concepts seemed to cause problems chiefly
because they were confused with. other
Lisa concepts, quite aside from being
jargon or obscurely metaphoric. We have
already mentioned the confusion between
applications (tools) and their parts. We
also observed confusion about “view,”
“select,” and “open”; “set aside” and
“save and put away”; “menu” and
“menu bar”; “icon,” “icon ghost,” and
“window”; and “duplicate” and “tear
off.”

L3 becameconfused between “opening”
_ 1 “selecting.” While working with the

qboard  open he went to the File/Print
I* “I’m surprised that I can only select

Aside, and that I can’t open it.” L3,
while using LisaGuide, was directed to
open an icon. He ignored the direction
because he couldn’t find the choice Open
in the menu bar (the choice was in fact
listed in the File/Print menu, available
from the menu bar). L6, trying LisaCalc,
concluded that he needed to have the
Calculator open in order to use it, but
couldn’t figure out how to use them
together.

L6 selected an icon and went to the View
menu to “view” the window, confusing
the View menu with the File/Print menu.
This error quickly became established and
he made it repeatedly during both ses-
sions. He would reorganize his icons
chronologically, alphabetically, and pic-
torially, but could not open anything. A
variant of the error that developed late in
his second session was selecting the Edit
pull-down menu for functions like Open
and Save and Put Away.

L6 and L3 confused icons with the win-
1s they stood for. L6 picked up a

- dow and moved it to the File/Print
to save it (instead of selecting the ob-
id then pulling down the File/Print

IIIJU to operate on it). L3 picked up a
window and moved it over the Waste-
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Figure 5. Icon ghosts. The LisaProject Examples icon and the Ad Schedule icon were
nonfunctional placeholders for currently open windows. They could not be selected or
manipulated.

basket icon to throw it away. Even later in
the second session, after more than four
and a half hours ofexperience, L3 tried to
put away an object by picking up the win-
dow and superimposing it on another
window.

L2 confused icons with icon ghosts.
(When icons were opened into windows,
ghost images of them remained as non-
functional place holders. See Figure 5.)
While his Wastebasket was open, he tried
to discard a document by dragging its icon
to the icon ghost of the Wastebasket.
When he released the document icon over
the Wastebasket, it returned to the
desktop. L3 also had this problem in try-
ing to place document icons into icon
ghosts of open folders.

The distinction between Set Aside and
Save and Put Away troubled our learners.
Ll was disturbed by Save and Put Away
because he felt that the two conjoined
operations were distinct and should be
listed separately. L3 experimented to dif-
ferentiate Set Aside from Save and Put
Away. In the course of this, he tried to
Save and Put Away the Clipboard. The
Clipboard, however, could not be saved
and put away.

L6 decided to Save and Put Away a disk
(which could only be Set Aside). He re-

jected the Set Aside option and switched
objects instead, finally saving and putting
away a folder.

LS developed a baroque procedure for
saving. She would first select Set Aside
from the File/Print menu, then drag the
icons from the desktop into the Profile
window to save them (which is precisely
what the single operation Save and Put
Away did).

We also saw some confusion about
pointless nondistinctions in the system’s
jargon. L6 became confused about the
difference between “top of the desktop”
and “active window” when there was no
difference.

To summarize, the desktop metaphor
was far more complicated than it might at
first appear. It is quite unclear whether it
facilitated learning more than it puzzled
and misled our learners. Even aside from
themetaphor, the many finedistinctions in
the Lisa commands and concepts caused
numerous learning difficulties. Surpris-
ingly, in view of the various learner prob-
lems we observed with respect to the desk-
top metaphor and other Lisa concepts, the
trade press assessment was entirely
positive: “The Lisa’s software com-
mands, such as Store, Save, Put Away and
Print, are straightfonvard.“6



Basic user interaction
Selection and pointing. The most basic

interaction channel, particularly for the
novice user, was mouse positioning and
clicking for selection. This format ob-
viously differs from more traditional
menu selection and cursor movement with
s~~fhel~~~s~~~~di~~~~~~~d
to have problems both in the basics of
pointing using the mouse with simple
clicking and in more advanced operations
involving multiple coordinated mouse
clicks.

The mouse. While the mouse device had
useful properties, it also posed problems.
Ll and L6 felt strongly that the mouse was
for IS-year-olds,  but not for them. Ll said
that the mouse click was not tactually ob-
vious enough. Ll and L3 had trouble
coordinating cursor position, especially
when positioning the cursor to type in text
(or to use Space or Backspace).

Interestingly, this problem persisted
throughout both sessions. Even after five
and o_n.e_halfhours.Ll,had  trouble-posi;:.
tioning the cursor to delete text with the
Backspace key. L2 pulled down the
File/Print menu to open a selected icon,
but as he pressed the mouse button and
checked in the manual to be sure he was
right, his finger slipped and he duplicated
the icon instead.

The converse problem, in which a per-
son did not click in a field but selected it
anyway, also occurred. While printing, L3
attempted to redundantly specify the print
quantity parameter. Since that field had
already been selected, his mouse click was
taken by the system as a selection of
another field, one horizontally across
from the print quantity field on the
display, namely the Cancel field. Thus, in
trying to redundantly specify the print
quantity, he actually canceled his print
job. He failed to notice any of this, but did
notice that the printer did not produce any
output. (L3 had a similar experience using
the scroll elevators which, once on, con-
tinued to cause scrolling even ifthecursor
was moved out of the elevator “shaft.“)

Double-clicking (a shortcut in which an
icon was both selected and opened) also in-
vited clicking errors. LS routinely clicked
too slowly and hence selected but could
01 not open her icons. L2 also had this prob-
lem, but later reasoned out how double-
clicking  ought to work. Unfortunately, he
chose to test his hypothesis on a stationery
pad icon. Double-clicking a stationery pad
selected and then tore off an untitled piece
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Pressing versus clicking. The system the wrong icon, putting the
distinguished between pressing and onto another icon entirely. LS
holding down the mouse button and click- stead of clicking on the Wastebask
ing (quickly holding down and then releas-
irrg~e_~mii~~b~~~~~m~~~

system prompts always carefully respected
this distinction, but our learners never-
theless found it troublesome. After one Understanding selection.
and one half hours of experience with the learners had trouble with the
Lisa, Ll wondered, “What’s the dif- feet relations of selection thro
ference between clicking  and pressing?” and clicking. L6 expected
One difference was that pressing the window wouldcauseit  to
mouse button on an icon allowed one to as to come to the top oft
drag the icon around the desktop. LS (possrbly  he confused “icon’
pressed the mouse button as the second dow”). He tried to select an
half of a double click and hence ended up selected window, found that not
reluctantly dragging a highlighted icon pened, and concluded that se!
around the screen.

the mouse to the File/Print  menu and
press (not click) the mouse button.
Learners initially  clicked the mouse in or
near the File/Print pull-down menu, in-
stead of merely pressing it. L2 explained
that he wanted to, but could not, get the
pu!l-down  menu to stay down.

A variety of selection  errors occurred
described did not work.

L5 deselected a window and co
throughout the sessions. Each of the five “I got rid of part of the menu.”
learners who managed to get started had system’s standpoint, she had
trouble with the basic select and open pro- different window to the top of the
&urc ~liek_aiiico~o,sit~then-move.._--stack-~d ‘fherebi;~.o&tlded~.

original window. Her description
include any notion of window s
selection in its cause/effect analys

Ll developed the belief that theT*pA
two methods for selection. One w&a
select an icon and then go to the File%%
menu to Onen. The second was t0 da

These unnecessary clicks had the side ef-
fect of deselecting the originally  selected
icon and accordingly of dimming (that is,
disabling) menu choices associated with
the icon. Hence, a learner who clicked
instead of pressing in the course of using
the File/Print menu to open an icon might
we!l have found the Open choice in the
File/Print menu disabled.

icon up to the File/Print  menu.
the second method never
significant element of it
Iy. holding down the
most typical selection
select initia!ly  or to
to the File/Print

This type of error occurred with a vari-
ety of operations. In trying to close a win-
dow, Ll and L3 miscoordinated the mouse
click for selection and hence failed to find
the desired Save and Put Away choice in
the File/Print menu. Both pointlessly
c!ickedonthedimmedSaveandPut_Away
choice anyway, whi&.had no effect
(similar to clicking on an icon ghost), but
which elicited no feedback from the sys-
tem, either. L3 attempted toselect  an icon
and then move it into the Wastebasket. He
slipped with the mouse button and de-
selected the icon before dragging it to the
Wastebasket. In the end, the Wastebasket
icon was selected (and highlighted) and the
original icon was exactly where it had been
when he started.

display.

L6 made the same selection error trying

There were a variety of where andwh$
problems with selection. Ll clicked in$

tdwrong window when two windows sa *i
top of each other. L3 and LS clicked%
icon ghosts, which activated the windo?
within which the ghost icons wereloca 14.

but had no effect on theghosts. Moreover!,
tbcwhen L3 and LS subsequently went to “1

File/Print menu, choices pertaining to 5
ghost icon were not available. Half”‘?
through the second session, L3 was srr?.;;
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of stationery, instead of selecting and open- to replace text, and Succeeded ..
ing. L2 was puzzled by the result of this ex- replacing a portion of the text he h
periment. - to replace. Ll made an error i

rename an icon, then slipped an



prised to find that a window could be ac-
tivated by a click anywhere  within it. He
had remembered that activating a window
required clicking in the field containing the
window’s name. L6 accidentally selected
al! his icons simultaneously and then could
not stop moving them in unison each time
he moved the mouse.

People sometimes became slightly
superstitious about selection. The menu
bar changed, as did the choices in the
menus themselves, as the system environ-
ment changed. The View menu, for exam-
ple, initially listed on the menu bar, disap-
peared when application windows were
opened and was replaced by menus spe-
cific to the applications, L3, having just
opened a LisaWrite  window, concluded
that he had lost View by sloppy operation
of the mouse. He was very careful for a
time after that, but View did not reappear.

Throughput. Managing the Lisa desk-
top was quite different from interacting
with more traditional interface designs.
For example, the user did not have  to
specify names for data objects; the system
would leave them untitled. L6 was
puzzled, but also pleased, that he could
have several objects named “untitled,”
perhaps based on his experience with other
systems. However, Ll named two things
“First File,” his own folder and the Pro-
file, and later became confused about
what the name referred to.

Typing. Typing in Lisa drew upon a
paper page and typewriter metaphor. The
display was black-on-white, and at times
the metaphor was really quite compelling.
However, it broke down somewhat during
editing (insertion and repl?cement of text)
and when moving and copying text.

For example, L3 was troubled by the
fact that Lisa typed in insert mode, placing
new characters between existent charac-
ters and adjusting prior material to the
right. He initially assumed that the Space
Bar would delete by typing blanks over his
prior work: however, he found that it in-
serted blank spaces and merely pushed his
prior work aside. L3 seemed to want a
typeover  capability so much that he
invented one. He combiried the replace
mode, in which one selected a piece of text
with the mouse and then typed in replace-
ment text. and the insertion mode, in
which one positioned the cursor and then
typed. He stated that he could position the
cursor  with the mouse and type over the

‘existing text (which was wrong).
There were often invisible effects in
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Figure 6. Checking the Clipboard for intermediate results of a cut/copy operation
resulted in placing a selected piece of text into the name field of the Clipboard.

Lisa’s metaphoric typing page. Ll turned
on Center and then had troublegetting the
signature line in his letter where he wanted
it. The system continued to center every-
thing he typed. L6 selected a portion of
text adjusted to flush right. The text
became highlighted, but so did the right-
most spaces between lines of text (which
concealed invisible formatting characters).

Cut, copy, and paste. Operations’ that
deleted, or temporarily hid, data were
always dangerous for our learners. Ll in-
advertently selected his entire document
and then cut, which deleted a!l  his work up
to that point (actually, it was temporarily
saved in the Clipboard, but Ll did not
know this). He retyped the entire text, but
then selected Revert to Previous Version.
He thought that this would restore his
original text, but in fact it reverted to the
version immediately following the cut,
again deleting a!! of his work.

The potential costliness of Cut was ex-
acerbated by an unintuitiveness in the
ordering of Cut and Paste, at least for L!.
He consistently selected the Paste opera-
tion before cutting the text he wanted to
paste and before specifying the location.
Perhaps he felt timid after his earlier ex-
perience with Cut, but the error persisted
throughout the six hours. In one case, it
led him to paste leftover remnants of
another document into his current work.

Toward the end, when he finally got Paste
to work, he became snarled in a paste
loop, cutting and pasting over and over.

L6 also had trouble coordinating selec-
tion of text to be cut/copied. Worried
about this, he tried to check the Clipboard
for the temporary results. After specifying
the text to be cut/copied, he selected the
Clipboard (actually he selected the name-
field of the Clipboard icon) lo check for
results. When he then selected Paste, his
text was copied not into the Clipboard but
onto it, as a new name. A reconstructed
example is shown in Figure 6. L6 had ac-
cidentally discovered how to rename
icons. After this, although the File/Print
menu continued to refer to the Clipboard
by its original name (Clipboard), it re-
mained permanently relabeled for this
learner, who ignored it.

Ll wondered why Cut and Paste was
not integrated into a single Move, which
would have eliminated the risk of losing
data with Cut: “It’s funny that with this
mouse capability, you can’t just select and
move text instead of this cut and paste.”

The Wastebasket. Several of the
learners became quite absorbed with the
Wastebasket. L6 duplicated an empty
folder in the Wastebasket, which unfor-
tunately led him to believe that certain
types of work could be carried on there.
Later, he threw away the LisaList Paper
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and the Calculator icons, although he
commented immediately, “It shouldn’t let

_ you do this!”

.- The same problem occurred with LS,
who lost her LisaProject  Paper to the
Wastebasket. In the midst of working with
the application she had decided to clean up
some practice documents. Earlier she had
inadvertently renamed the LisaProject
Paper icon, hence it was accidentally
thrown away as a practice document.

L2, while trying to close the Calculator
window, wondered whether the Waste-
basket might play some role in putting
things away. Fortunately (in a sense), he
was unable to operate the Wastebasket.
He tested the use of the Wastebasket by
placing an icon directly into the open
Wastebasket window. This would have
worked, but he forgot to release the mouse
button and hence dragged the icon back
out of the window. He concluded that the
Wastebasket had to be closed on the
desktop in order to function.

Undo. Lisa provided an Undo opera-

I_

. tion, but it tended not to beavailable when
needed or wanted. For example, L3 in ex-
perimenting with the Clipboard made two
successive cuts from a document. He then
selected Undo and restored the first cut.
He selected Undo again, but merely ob-
tained the system message th’at the
previous operation could not be undone.
The irony here was that even if the Undo
operation had worked it would not have
done what L3 wanted. Lisa’s Undo  did not
stack prior system states, it only retained
the prior state at any given point. Hence, it
merely alternated the immediately preced-
ing state with the current state.

A typical system response to an Undo
request appears in Figure 7.

Oddly, reviewers found the Undo more
impressive than our learners did: “With
this command, even the most uncertain
users will not hesitate to act in a way they
think is appropriate.” I4

Printing. Our learners experienced a
variety of problems getting output from
Lisa. L6 requested a print when the printer
was turned off. A rather complicated alert
box referred to technical difficulties and
advised the user to check cables, ribbons,
and paper; to read through section G of
the owner’s guide: and to report Difficulty
Number 3056. Ironically, the extensive
alen box did not say to check the on/off
switch. Moreover, when the participant
ultimately turned the printer on, he had to
reissue his print commands to get output.

Other problems involved ancillary print
commands. When L2 requested his first
print job, a LisaProject  plan, he had to
respond to three dialog boxes in succession
to get a print. He wondered, “Why are
they giving me such a hard time?”

In other cases, learners found print
commands irresistible. The only menu
choice available in every context from the
File/Print menu was Monitor the Printer.
Learners tended to select this choice early
on, when they had no print jobs to mon-
itor. When Ll went to print, he noticed
that Format for Printing appeared prior to
Print in the File/Print menu. He did not
need to format for printing, but selected it
anyway. This error had little consequence,
merely delaying him. (In a similar case,
when trying to Tear Off Stationery, he
selected Duplicate because it too came fist
in the menu; this latter error had substan-
tial consequences.)

I&Project.  Our Original intention was
to study L&Project, perhaps the most in-
novative and original of the Lisa applica-
tions. Our learners seemed utterly unim-
pressed with LisaProject.  Said L6. “I’ve
never in my whole life had to do a chart
like this or wanted to. I can’t imagine a
situation in which I would.” Later, “It’s
just flowcharts.”

This perception of limited usefulness
might be ascribable to a lack of prior
knowledge about PERT charts, upon
which LisaProject  was based, on the part
of our learners. Wedid  not ask them about
this.

Aside from the issue of perceived use-
fulness, there were a variety of problems
much in the spirit of selection problems we
saw in other contexts. For example, L2
had trouble selecting the title field on his
LisaProject  Paper. L6 opened the
LisaProject  master and was told to Tear
Off Stationery from LisaProject  Paper,
but the LisaProject  master window had
covered up the Profile icons when it
opened, including LisaProject  Paper.

LS tried to connect a series of task
boxes, but ended up selecting pieces of text
within the boxes while positioning the
pointer. When she did succeed in connec-
ting boxes, the click establishing each join
occasioned a brief flash on the display.
The first time, LS worried that she had lost
the box.

LS connected the task boxes in the
wrong order and hence produced a project
plan diagram that did not match the exam-
ple in the manual. To explain this to
herself, she pointed out what was in fact

an irrelevant typo as the cause of the
mismatch. Later, having corrected the
typo, she examined the project diagram
and found it still mismatched: “Wrong. I
must have put another typo in.”

L6 had trouble moving the Start circle
because he clicked within the circle (gener-
alizing from other selections) rather than
on its boundary, as he should have. L6
began typing in the LisaProject  window,
but was immediately interrupted by an
alert box with the message, “Before you
type make a selection.” This puzzled him,
but eventually he selected the Start circle
and resumed typing not a label, but text.
The circle grew until he had typed 50 char-
acters, at which point he was again inter-
rupted with an alert box. By that point,
however, the Start circle had covered up
most of the window.

LS, as noted earlier, threw away her
LisaProject  Paper icon. She tried to use
LisaDraw  Paper instead and rapidly came
to the conclusion that she could not
substitute. She diagnosed her problem,
however, and tested it experimentally by
throwing away the LisaDraw Paper icon.
(For her second session, we restored the
LisaProject  Paper, based on our expecta-
tion that she would not be able to recover
from this error.)

A variety of problems pertained to
LisaProject in particular. Both of the
learners who managed to work with Lisa-
Project had difficulties setting dates for
project plans. They seemed to have little
intuitive understanding of what the ap-
plication was doing. L5 tried to set dates
for a single task box. When she finally
reached the Set Schedule Dates dialog
box, she made the total duration of the
project two weeks, the timeallotted for the
first task. L2 wondered, “What does early
start or late start mean? At this point I’m
just following the instructions without
thinking.” When L2 tried to set dates for
his house building project, he became
snarled in confusion among “calendar
range, ” “current date,” and “start date.”

Similar problems arose in the area of
resource allocation. L2 created two sepa-
rate task boxes, in parallel, for a two-man
task-a legal but baroque solution. LS
placed a two-man resource on two lines of
a single task box, which was more efficient
but incorrect. LisaProject  interpreted this
as two separate resources (and since L5
placed the resource amount parameter
next to only one name, her other resource
was syntactically incorrect as well). L2
joined three parallel task boxes to two par-
allel task boxes with six lines (LisaProject
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expected a milestone circle at junctures
like this).

Finally, both L2 and L5 found the ap
plication  too inflexible. Both noticed that
the user could not update the project plan
from the resource task representations. L2
also wished to be able to specify variable
amounts of resources for task boxes.

Remarks
In our description of professionals leam-

ing to use Lisa, we have tried to stay as
close to pure reporting as possible. Our
goal, to that extent, has been tocataiog the
problems as we observed them. In this
final section, we take up a slightly higher
focus, and remark more generally on the
design process, on the nature of learning,
and on the use of interface metaphors.

Designing for usability is not simple.
Our starting point is a paradox: Lisa was
deliberately designed to be very easy to
learn. The claim was made that people
could be working productively after 30
minutes.t4  And this was not merely
wishful thinking. Research and devel-
opment work specifically targeted this
goal. The desktop metaphor was devel-
oped to help make new users “comfort-
able.” Nevertheless, the 30-minute
estimate was off by as much as an order of
magnitude for our learners. And the
desktop metaphor caused specific and
tangling problems for new users. How can
this be?

The designers of Lisa, like an increasing
number of system designers, reported that
they developed the user interface design in
parallel with other aspects of the
project. ‘* They ran user tests during the
development process. Do we conclude
that their tests were misdirected? Inade-
quate? No. The only reasonable view
seems that in spite ofpertinent and timely
research and development work, the Lisa
interface was formidably difficult. even
for professionals with some computer
experience.

This really should not be surprising.
Lisa was a powerful workstation with
many diverse capabilities and a detailed in-
terface. Details really matter, because they
can tangle into perplexing morasses of
confusion for users. The Lisa interface
contained many novel elements, so that
any amount of testing would from some
standpoint have been inadequate. Our
view is simply that the job of innovating
new interface concepts is an open-ended
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Figure 7. A typical system response to an Undo r&est.

one. We are confident that the Lisa design
process improved the product’s interface,
as we are that the interface can be irn-
proved further. The question is not “How
could Lisa have been so bad?” but “How
can we learn from the Lisa experience and
go on?”

We do feel that the intensely en-
thusiastic reception of Lisa by the small-
systems community reflected attitudes
that ought to be examined. Every review
we read proclaimed that Lisa was easy to
learn, but none provided any empirical
basis for such a claim. Perhaps reviews
ought not to be as casual as they some-
times are today. In an otherwise insightful
review, Williams t4 referred to the follow-
ing alert box message as “incredibly
clear”: “The tasks and milestones cannot
be moved off the drawing. Try enlarging
your drawing size with the Page Layout
menu.” True, this is far from the worst
error message ever written (and it was not
the worst in Lisa either). But for the user
who is not sure what a “milestone” is
(they were never labelled  as such), or a
“task,” this message is quite useless. And
as our descriptions show, such trouble-
some situations did occur for new users.

Focus on critical user tasks-like getting
started. Our study suggests some major
problem areas in the Lisa design. We
would like to underscore three of these.

First, problems associated with initializ-
ing the system were potentially disastrous
for new users. Indeed, one of our six
learners fully realized this potential and
another escaped narrowly.

Second, the training available for Lisa
was inadequate. The manuals were fat and
redundant, and learners had trouble using
them. The on-line tutorial seemed ineffi-
cient and ineffective; it was frustrating and
even insulting for learners.

Third, the system’s interface-mouse
pointing and selection, the graphic desk-
top, etc.-was clearly no design panacea.
Selection was difficult to coordinate and
desktop icons difficult to understand.
Some of our learners found the entire in-
terface concept just plain silly. Moreover,
the consistency and integration of the in-
terface often disappeared in all its dif-
ficulties. For example, we understand
from Don Hatfield that the actions of
&zing  a window and of resizing a Lisa-
Project task box were designed to be
thought of as a single sort of operation
that applied across applications. Neither
we nor any of our learners noticed this
consistency.

Systems can be designed to avoid the
serious getting-started problems we
observed. One way to organize the design
process to achieve this is to analyze the
critical user subskills that are prerequisites
for accomplishing typical user tasks.ts In
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Lisa, examples of these critical user sub- become frustrated and/or contused  if no
skills would include switching between explanation is obvious, as LS indiiated  in
and integrating different applications. The her reaction to an inscription she found in
design of Lisa does suggest that attention the border of a document window: “4692

- was in fact paid to empirically testing and blocks free out of 9690.” As s&aid, “It
refiiing the interface for such user sub- makes me feel that I did somethingwrong.”
skills, but that less attention was paid to Worse, perhaps, they may concoct an in-

~~bSkill..~~requlites,~~_getting-~~. appropriate. ;explaflatiorr+3r4vh&Gwhey””
-started. believe they have observed. L2 got an alert

box message: “Before you type make a
Design training materials for realistic selection.” The alert box contained a but-

active learning. Getting the system started, ton labelled  Cancel. L2 reasoned that this
as we have seen, was only the fti of many was the selection referred to, and he
challenges for Lisa learnen.  One key clicked the Cancel. “I guess they were try-
problem with Lisa was the same one we
have documented in prior research:

ing to save me from an error I was about to
make; ‘by typing Cancel I auerted  it.” -_

Learners do not do what designers want Cancel was not the selection refmed to in
them to; instead they tend to get actively the alert box, and his Cancel action did
involved and to think and plan and solve nothing more than dismiss the alert box.
problems.*6  This thread permeates the Learners had understandable difficulty
description we have given of professionals in trying to reason out jargon terms (like
learning to use Lisa, particularly for our tool and profile) and to resolve tine
description of the use of the LisaGuide distinctions in terminology.(Save  and Put
tutorial. Away versus Set Aside), in objects (icon

Many times these active learning,strate- ghost versus icon versus window), and in
gies led to successful outcomes..For exam-. actions I (press.  _v_ersus.cl@__  .v~rars_double-__.__  p_c .___,__  _ _ _ _. _ _. “_x+__.:L .Y.-i;i---‘.-  _-T.-y----~-;.- ..- --- - __
pie, ZZ had trouble understanding the
Wastebasket and conceived of several ex-
periments in which he tried to throw away
objects, then opened the Wastebasket to
check on his success. He noticed that pull-
ing a menu down from the menu bar tem-
porarily halted the printer and tested this
several times to be sure he was drawing the
right conclusion. He worried about the
automatic dimming of the screen, so he
tested its connection to mouse movement
by experimenting. In each case, causes and
effects were systematically correlated as he
actively created his understanding of the
system. The fact that Lisa made many sys-
tem functions visible allowed this active
learning approach to succeed.

There are of course numerous pitfalls to
active l&ning.  For example, one can
rummage around in a domain but not get
to the important content. Ll and L6 had
interactions with the Calculator that ex-
emplify this problem. They were both at-
tracted to it because it seemed familiar and
perhaps simpler than LisaProject.  How-
ever, Ll became absorbed in the fact that
some of the buttons didn’t look as much
like buttons as did others (such as the MC
button). L6 used the Calculator but failed
to try any memory functions, comment-
ing, “So that’s all the Calculator can do.”
In both cases, the exploratory learning had
a less than inspiring outcome: Neither
individual mastered the Calculator.

click). Experimenting with these distinc-
tions can be costly and time consuming,
especially when an incorrect lemative
(clicking on an icon ghost) evokes no sys-
tem response or when Undo is unavailable
for escape from the consequencesof erron.

These troublesmust betakenincontext,
of course; the training approach of Lisa
was clearly at or beyond the general state-
of-the-art. Nevertheless, alternatives
should be considered. LisaGuide  was in
many ways an awkward compromise be-
tween training books and interactive train-
ing. The tutorial relied too much on
reading from the screen and carrying out
seemingly pointless practice exercises for
demeaningly cute verbal rewards. Oddly,
from this perspective, LisaGuide  and the
owner’s guide (the actual training manual)
were not coordinated. They were two in-
dependent, but quite redundant, tminiilg
approaches.

When learners do notice some feature,
they seek an explanation for it. They can

Lisa’s error shielding (given the poten- _
$dl~  distracting- and ‘ frustrati;lg  c%ns&-
quences of errors) was probably a good
idea. But one could argue that the straight
tutorial approach of LisaGuide  was too
rigid a vehicle for error-shielded training.
One small error can spoil an entire effort.
Conversely, when LisaGuide  didnot shield
errors, it often provided too little feedback
for successful error diagnosis and recovery.

We have recently studied a “training
wheels” approach, in which error shield-
ing was employed in a scaled down, but
functional, system. In a trainine wheels

system, new users can take t
and learn by doing (w
with LiiaGuide)  with
shielding. 2

Design interface metapho
matches as well as for matches

+netaphor;istrch-ctfrhe
system interface easier to
“comfortable”). At York
our work has been directed at
ing how interface metaphor

however, is not as simple as
the Lisa literature. Ll, fo
not seem comforted by th
“tool” when he said, “I t
was a floppy.” We have seen
amples (in the present work

ing (such as the Lisa typing page
worked very differently from a
paper).

We have concluded that meta
as conceptual aids as much

mi~mateh their-targets.  as-
match. Pressing character ke
glowing dots on a TV screen r
lines of ink on a paper;  these are
different effects. And typing over
ters on the screen replaces the
acters or inserts the new c
although both outcomes areunp
on the basis of literal metaphor
tion. Indeed, given a simple
metaphor, it is remarkable that ne
these metaphor misfits has tro
sequences for learners. In fact,
ing these misfits can afford a c
portunity for developing an
understanding of the electronic
(such as the concept of dynamic

However, for a metaphor mis
be an efficacious learning
that it occur in the context
sistency. Learners wan
problems in order to learn a
do this they need to be able
problem. There must b . ._
predictability for them to pick up wn$..
novel. This accounts for some of tk!!..
trouble with LisaProject  weobserved:nA
presentation of the application did r=$
make obvious enough what was what, nR
did it successfully draw upon what cur
learners already knew about project Plap-
ning. Hence, it gave them an inadequate
basis from which to proceed. I7

The desktop and typing page in l.isJ
were better examples. As we described
above, in these cases the metaphar N3!
obvious: oredictahilirv wac hick. a nd



some mismatches with the metaphor were
detected and used to sort out problems
during learning. Other mismatches caused
problems, however. The notion of sta-
tionery pads for folders and the require-
ment to Tear Off Stationery prior to data
entry were mismatches in the desktop
metaphor that caused problems, as did in-
visible format characters and the insert
mode in the typing page metaphor. The
Lisa literature stressed the deliberate
design of the metaphor, but did not in-
dicate how the Lisa designers approached
metaphor mismatches in the interface
despite their importance.

W hat can we learn from Lisa?
Lisa’s user interface design was
a milestone in human-com-

puter interaction. Indeed, we may only
have begun to appreciate the conse-
quences of Lisa’s user interface for design.
Nevertheless, present research should
make plain the fact that Lisa was not a
panacea for user interface design prob-
lems. The challenge is to develop a serious
understanding of the usability problems
and strengths of this new approach, an

- understanding that can guide the design of
-ven  better user interfaces. As our study

akes clear, this is not likely to be a simple
Lndeavor.  User  interface issues are far
more subtle than the black-and-white of

. popular understanding.
We have stressed trouble&me aspects of

the Lisa interface, in part because other
discussions of Lisa focused so exclusively
on the many positive aspects of its inter-
face. But our concern is not with merely
being balanced. Lisa can have two distinct
influences on interface design, First, it can
entrain simple “Lisa-mimic” designs,
which will duplicate both the advantages
and the prdblems of Lisa (and add little to
the state of the art). But second, it can
serve as a design lesson, a large-scale inter-
face prototyping experience for “Lisa-
based” designs, which will profit from
both the advantages and the problems of
Lisa. We would like to facilitate the second
possibility. 0
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