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Ten Misconceptions about Minimalism 
John M. Carroll, Senior Member, IEEE, and Hans van der Meij 

Abstract-We describe ten common misconceptions about the 
minimalist approach to documentation design. For each, we ana- 
lyze how the misconception arises from plausible interpretations 
of minimalist principles and heuristics. We then clarify how 
each misconception deviates from minimalism, as we understand 
it. Analysis and discussion of creative elaborations of mini- 
malism-including “misconceptions”-can promote a sharper 
concept of what minimalism is. 

HE minimalist approach to designing instruction and T documentation relies on task orientation to produce more 
effective learning and performance outcomes more rapidly. 
It emerged through the course of the last decade as a broad 
attempt to bring theory, empirical research, and practical 
design experience to bear on design practice. Accordingly, it 
is at once a body of psychological theory, a body of empirical 
research, and a body of design practice and discourse. The 
approach has attracted attention from a diverse group of 
researchers and practitioners with a variety of interests and 
disciplinary backgrounds. Not surprisingly, this has created 
an expansive and sometimes confusing literature pertaining to 
minimalism. 

In this paper, we try to provide focus for the continuing 
discussion on minimalism by critiquing aspects of the ex- 
tant literature. To begin, we acknowledge that what we will 
call “misconceptions” are in every case understandable as 
legitimate interpretations of minimalism. Frequently, they are 
simplifications of what we intend by minimalism, useful in 
particular cases. We applaud the initiative and creativity of our 
colleagues in helping to explore and develop the concept of 
minimalism. Nevertheless, it is important also to occasionally 
rein in the concept, question the simplifications, call attention 
to inconsistencies and contradictions. Our hope is that this 
effort will cause more, not less debate, research, and practical 
development of minimalism. 

The central principle in minimalism is task orientation. But 
many other principles play a role in this design approach 
either because they support task orientation or because they 
follow from i t  [ l ] .  One could hardly cxpect othcrwisc of 
a broad design philosophy. However, this architecture can 
be problematic: there is a temptation to see minimalism 
as constituted entirely of one or another of its constituent 
principles. 
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Minimalism means brevity. 
Minimalism means incomplete instmctional analyses. 
Minimalism means trial-and-error learning. 
Minimalism does not support people who learn by reading. 
Minimalism overemphasizes errors. 
Minimalism is just another word for job aids. 
Minimalism works only for simple domains. 
Minimalism merely reflects the preconceptions of users. 
Minimalism offers a complete documentation solution. 
Minimalism has no theoretical foundation. 

Fig. 1. Ten misconceptions about minimalism 

For example, it is not uncommon to see minimalism glossed 
as “cut text.” Brevity is a key element of minimalism, but 
only because it can facilitate task-oriented activity and learner- 
initiated reasoning, not as a self-sufficient end in itself. Wan- 
tonly slashing text and leaving other design characteristics 
unchanged will not lead to a minimalist design. It is easy to 
see the attractions of this misconception: random slashing is 
an inexpensive design transformation; if it really did produce 
better instruction and documentation, it would be the mother 
of all panaceas. 

The first group of misconceptions we will discuss has this 
character: minimalism means the designer does not have to 
produce a complete design; minimalism means that all learning 
is learning by trial and error; minimalism means preventing 
learners from making errors; minimalism means that job aids 
can be employed as instructional manuals (see Fig. 1). They 
each exaggerate a single aspect of minimalism, often taking 
i t  more simply and more extremely than we intended. Un- 
fortunately. these misconceptions are subsequently sometimes 
attributed to minimalism tout court (that is, instead of to 
a simplified and exaggerated caricature of minimalism). In 
essence, we will argue that a general view of minimalism 
cannot be reduced to any of these simplifications, that the 
effectiveness of the minimalist approach hinges on taking a 
more comprehensive, articulated, and artful approach to the 
design of information 

A second group of misconceptions devolves from the first 
group. These pertain more to the meta-strategy of minimalism 
than to its technical content. For example, because the orig- 
inal examples of minimalist documentation were developed 
in relatively simple application domains, people sometimes 
conclude that the approach is suitable only for such simple 
domains. Another example is that because the leading idea 
of minimalism is to build on the learner’s task-oriented moti- 
vation and reasoning, a critical requirement of minimalism 
is to fit the pre-theoretical expectations of users. Because 
minimalism describes an expansive program for the design 
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of documentation and training, people sometimes conclude 
that the intent of minimalism is to offer a comprehensive 
design model for all documentation. Because minimalism is 
a design philosophy, often conveyed or illustrated by sets of 
design heuristics (e.g., [2]), people sometimes conclude that 
minimalism comprises only heuristics without a systematic 
foundation in science. 

The most serious consequence of these assorted misconcep- 
tions is that they may confuse or deter prospective researchers 
and practitioners. It is important therefore to consider how 
the misconceptions arise and to try to clarify them with more 
sound conceptions. This, in turn, can improve the relevance 
and substantiveness of subsequent discussions. In the bal- 
ance of this paper we will consider the ten misconceptions 
enumerated in Fig. 1. We take them up in the order indicated. 

1. MINIMALISM MEANS BREVITY 

Brevity is clearly implied by the term “minimalism.” And 
brevity has always been a part of the minimalist approach to 
instruction and documentation. However, it has never been the 
totality of the approach. In some presentations, iit is explicitly 
enumerated as one of several principles that work together to 
produce minimalist designs [2] ,  [3] .  In some presentations, it 
is identified as a derivative property of minimalist designs, 
caused by other, more central principles [I]. 

Nevertheless, it is typical to see mere brevity taken as 
the central thrust of minimalism. There are several apparent 
reasons for this. First, simplifying things in this way makes 
minimalism easier for commentators to explain and discuss. 
But it also yields a caricature of minimalism. For example, 
Hallgren [4] complains that Carroll, in his book The Nurnberg 
Funnel, “feels the need to make lengthy explanations to fellow 
practitioners on reducing their writing to the essentials” (p. 
16). The irony in this appraisal seems witty, but in fact 
The Nurnberg Funnel is one presentation of minimalism that 
explicitly treats brevity as a derived property. The “lengthy 
explanations” Hallgren apparently did not view as worthy of 
analysis are in fact the principles of minimalism from which 
brevity derives. 

A second possible reason for this misconception originates 
in the politics of the development process. There is still a sub- 
stantial tendency for development managers to see instruction 
and documentation as a kind of tax on their budgets. Many 
of these managers may not care a whit about producing more 
effective training and documents; they just want to think less 
about supporting users, and spend less of their resources on 
it. They may wish to believe that designing and publishing 
fewer pages and panels will cost less. But this reasoning rests 
on serious fallacy. Minimalist design in documentation, as in 
architecture or music, requires identifying the core structures 
and content. It hinges on being able to make good decisions 
on what to do, say, or show, and on what not to include. 
This typically requires more skilled (expensive) developers 
and greater development effort. 

The standard, systematic approach of responding to new 
design requirements with functions, new conditions, and new 
pagedpanels of documentation will not lead to minimalist 

results, but neither will the approach of slashing or simplifying. 
Developers must create genuine and intellectually engaging 
instructional opportunities for users. They must include just the 
right amount of information, not too much or too little. This 
typically invcdves more development effort, particularly when 
it is first adopted by a given designer or by an organization. It 
typically costs more, not less, ;as writers and developers need 
to reconsider some of most basic strategies and as:sumptions 
that guide their work [l], [5] ,  [6]. 

Minimalism can be cost-effe’ctive for managers, but not be- 
cause it makes documentation insignificant or inexpensive. Its 
focus on responding creatively to actual users and actual tasks 
entails a development process in which prototype documents 
are continua81,y redesigned and tested. Feedback from users and 
their work-contexts pervades the process. A current-best pro- 
totype is always available to give managers a concrete status 
summary, ena.bling more fruitful discussions. The key savings 
in effort are to the user, not to the developer: minimalism 
significantly reduces training time while supporting better user 
performance. Experiments have shown reductions of between 
25% and 40% training time [7]-[9]. 

2. MINIMALISM MEANS INCOMPLETE 
INSTRUCTIONAL ANALYSES 

A key technique in minimalist documents is the use of 
incomplete descriptions and instructions. As in the case of 
brevity, this technique has always been presented as part of a 
more comprehensive set of techniques, not as a one-line design 
philosophy unto itself. And, also as in the case of brevity, 
this technique should be seen as the consequence of deeper 
principles: incomplete descriptions and instructions can pose 
problems to tlhe learner, can suggest goals and activities, and 
can guide seU-initiated investigation and discovery. 

However, incompleteness has, sometimes been misconceived 
by commentators and managers. The general misconception is 
that incomple1.e documentation is obtained through incomplete 
analyses. Of course, completeness is always a matter of degree: 
no document can be a complete description of a product or 
procedure. Writers and information developers always must 
find a balance in the detail they present. Creating effective but 
deliberately incomplete documentation requires some sort of 
theory of user inference. This is not a simple matter [lo]. It 
hinges upon rnaking just the right assumption about the prior 
knowledge and skills of the intended audience. 

Fig. 2 presents an example of an instructional procedure 
for starting up  a program [ 111, [ 121. The procedure that users 
must follow involves changing the current directory, selecting 
a program, and completing a login/password dialog. Three 
steps are presented at a fairly high level of precision with 
respect to the task-element of making or changing the current 
directory, but the steps provide absolutely no guidance or 
even inforrna1.ion about the login/password dialog or menu 
navigation actions that are also required in the situation. 

This approach would be appropriate for users who were 
quite familiar with the logidpassword dialog and menu nav- 
igation elements but who did not know ho’w to change the 
current directory. While it is possible that people like this 
could exist, it is unlikely: all three of these elernents are 
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Chapter 1: How to start the program 

You can start the program as follows: 
1. After the ‘C:Y type: cd’hours 
2. Press: Enter 
3. Choose: ‘sawmenu’ 

The main menu now appears on the screen. 

Fig. 2. 
Glasbeek [ 1 I]. 

An example of incomplete instructions from a manual developed by 

basic skills. In fact, two of five subjects tested in this study 
experienced considerable difficulties with the omitted topic of 
menu navigation. This kind of incompleteness is not guided 
by any theory or analysis of what the user knows or can infer. 
At best, it can convey an impression of sloppiness; at worst, 
it can leave users bewildered. 

The attractiveness of this simplification of minimalism is 
analogous to the case of brevity. If documents could be made 
more incomplete by random omission of steps and conditions, 
and indeed thereby become more effective to users, it would be 
possible to realize huge savings in development and production 
costs. However, as the example in Fig. 2 shows, incomplete 
analyses of user knowledge, skills, and needs lead to poor 
documents, whether they are more or less complete. 

As in the case of brevity, designing effective, incomplete 
instruction and documentation requires more, not less analysis. 
Determining what can be left out of a document involves 
analysis of users’ prior knowledge and skills, task and needs 
analysis, and an empirical identification of likely hot-spots. 
Draper and Oatley [13] draw the critical distinction: 

An instruction to “open the header and add a phrase” 
need not be expanded into “go to the Format menu. 
execute the Open Header command, click in the new 
window and type a phrase, close the window” if users 
can be relied on to search the menus for commands they 
do not know. . . . Such instructions are not designed by 
thoughtless omission, however. If users do not already 
know about opening headers, it is important that the 
phrase used (“open the header”) be a close match to the 
command name they must search the menus for, or the 
search will be poorly constrained. (p. 228). 

To implement the minimalist approach reliably it is neces- 
sary to carefully assess user knowledge and skill against the 
tasks users will be carrying out. We have found that a good 
approach to this is scenario analysis: creating and walking 
through scenarios of use, often in collaboration with real users 
[14]. In some cases, it may be useful to carry out structured 
task analyses or information processing analyses [8], [ 151, 

A particular focus of such scenario analyses must be po- 
tential sites of user error. Research consistently indicates that 
error-free performances of users are the exception rather than 
the rule [7 ] ,  [17]-[23]. No matter how hard writers try, users 
are prone to make errors. Locating the hot spots in the program 
and manual is therefore a crucial part in the pre-writing 
analyses in a minimalist approach. Likewise, we believe that 

1161. 

Open a File (first presentation) 
1. Press the Alt key 
2. Press the 0 key 
3. Press the Enter key 

Open a File (second presentation) 
1. Go to the menu bar 
2. Press the 9 key 
3. Press the Enter key 

Open a File (third presentation) 
1. Go to the menu bar and choose File 
2. Press the Enter key 

Open a File (fourth presentation) 
1. Open file x by activating the 

menu and selecting Retrieve 
Open a File (fifth presentation) 

1. Open file x 

Fig 3 
and look backs. 

The use of a fading technique can reduce the number of mistakes 

writers should, at this stage, examine the best ways for dealing 
with the problems of users [l], [2] ,  [23]. 

The problems users may have with the program and the 
manual are often found by logical analyses as well as by 
testing with the intended audience. After finding a problem, 
the writer must decide whether it should lead to changes in the 
program, to changes in the manual, or to the addition of error 
information [23].  Unfortunately, most task-analytic procedures 
ignore breakdowns or mistakes; “what if’  scenarios are hardly 
ever analyzed. Such “what if’  scenarios are an essential part 
of an instructional analysis in a minimalist approach. 

People do not learn everything in one pass. Just as it can 
be wise to employ “progressive disclosure” in the number of 
menu options presented on screen to novice users, it can be 
wise to use fading as a way to gradually decrease the support 
for users. For example, when designing for an audience of 
adults with no computer knowledge, even simple tasks such 
as choosing from a menu may best be taught by gradually 
decreasing the support users are given. While this is not 
inconsistent with an approach in which every chapter can be 
worked through independently from other chapters, it surely 
is much more difficult to take this notion into account in 
designing a modular approach that works well for the user. 

For instance, in an early version of our minimal manual 
for Wordperfect we asked users merely to achieve a given 
goal if the procedure for that goal had been presented in an 
earlier chapter. Testing revealed that this assumed too much 
learning, leading to mistakes and look backs by some of the 
users. We therefore decided to fade the information more 
gradually. adding reminders, but making successive reminders 
less complete (see Fig. 3). These later manuals were more 
successful in terms of reducing the number of mistakes and 
look backs. 

Testing keeps one in touch with reality. As people become 
more and more experienced computer users, they can forget the 
difficulties they had as a novice. For example, Hayes (reported 
in 1241) showed that the more knowledge of a topic writers 
have, the poorer their predictions of difficulties for users. 

3. MINIMALISM MEANS TRIAL-AND-ERROR LEARNING 
Discovery learning is clearly a key element in the theoretical 

foundation of the minimalist design philasophy . Minimalism 
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assumes that learners should be active, that they should work 
on real or realistic tasks as they learn. Part of the reasoning Searching a Text 

for this is that real and realistic tasks are highly motivating 
[25]. Engaging in genuine activities during learning also better 
supports transfer to real situations by bringing the learning 

You can position the cursor quickly to a word or 
part of a sentence by searchling for this text. 

situations and transfer situations into closer correspondence 
[26]. In addition, solving real problems helps students become 
independent learners [27], [28]. 

It is, however, easy to confuse discovery learning with 
learning by trial and error 1291-[31]. As Williams and Farkas 
[32] put it, “we believe that the stated minimalist goal of 
enabling the learner to accomplish real work while learning a 
program is often thwarted by the act of compelling that learner 
to induce, through trial and error, the correct procedures 
needed to accomplish that work” (p. 41, emphasis added). 

The confusion hinges on taking systematic (i.e., rote) curric- 
ula and trial-and-error as exhaustive possibilities, which they 
are not. Discovery learning is not equivalent to the absence 
of all curriculum and support: rather, it entails fundamentally 
different kinds of curriculum and support than passive and 
rote-structure approaches. This distinction has always been 
drawn in minimalism (see [l, pp. 104-1101, describing re- 
search from 198 1 contrasting guided exploration with learning 
by unguided immersion in a problem situation), biut perhaps 
not clearly enough. 

Effective discovery learning must be carefully supported: 
learners must have enough knowledge to form appropriate 
goals, pursue relevant activities, and draw correct conclu- 
sions. Implementing this requires knowledge analys,is of what 
learners can be expected to do at various points throughout 
a discovery learning curriculum. Learners must be enabled 
to learn from mistakes and simultaneously be protected from 
distracting errors and confusions. Opportunities to discover 
must retain the motivating aspects of real tasks but also be 
tractable for learners. 

A technique for ensuring that learners have the prerequisite 
knowledge to benefit from exploration, that they will want to 
explore, and that they will have a fair chance of su4ccess is to 
place invitations for exploration immediately after practice on 
a related task. This is illustrated in Fig. 4. 

The “on your own” section in Fig. 4 does not merely ask 
students to explore. It cues them to consider what other goals 
they might want to pursue in relation to searching a text. 
The suggested goals for exploration are related conceptually 
and procedurally to the operations practiced in that context. 
This proximity helps to create what Bruner [28] called the 
“well-prepared mind”; the student has just been thinlking about 
forward search, and thus is prepared to discover backward 
search. And the exploration is quite tractable: in this case, 
searching backward requires only two slightly different actions 
(i.e., position the cursor at another place, and select another 
option from the Search menu). 

Our research indicates that preparing and cueing exploration 
strongly encourages learners to explore. For example, in one 
study, we found that such cues induced 81% more exploratory 
episodes than occurred with a control manual [34]. In another 
study, we found that 74% of all invitations to explore in a 
minimal manual for Wordperfect did lead to explorations by 

1. Position the cursor at the beginning of the file 
2. Go to thie rnenubar and ~ R S S  twice on the + 

3. Choose the command FOIRWARD and press the 
ENTER kiy 

key 

WordPerfect asks what you want to search for. 
Check to see if the prompt -:e Search: is on your 
screen. 

4. Q p e  a n y  word(s) from the text 
5.  Press the n key 

If the code (W] appears q k r  the word gou hut, 
pressed the ENTER key instead of the F2 kcy. 
Remove the code by pressuig the BACKSPACE key. 
Then press Fz for searching the word(s). 

WordPerfeclt autoinatically positions the cursor at 
the first occurence of the word(s) in the text. 

If you hem a bleep and the tlrxt ‘Not found’ 
appears,  yo~u may  have made a typing mistake. Try 
agailt 

On your oum: Searclling text 
The commands NEXT and PRE:VJOUS enable you to 
find out if tlhe word you have been searching can 
also be found elsewhere in the text. You can find 
these comniands under the SEARCH option. Try 
them and see. 

Fig. 4. 
by van der Meij and Lazonder [33]. 

An example of “on your own” sectiion in a minimal manual developed 

the users. In conltrast, the invitations to explore in a control 
(i.e., conventional) manual were significantly less tempting. 
Only 41% of all invitations were followed by explorations 
Wl. 

How much cueing is appropriate for effective exploration 
depends on the knowledge and skill of the learners. For some 
audiences, fewer cues may suffice, and more extensive (i.e., 
deeper) examinations into the menu options (e.g., “search 
and replace”) may be possible and challenging. The manual 
presented in Fig. 4 was intended for an adult vocational 
audience with no prior computer experience. Therefore, it has 
a fair degree of cueing in the “on your own” section. 

The role of errors in learning is not ignored in conventional 
instructions and documentation but it is given too low a 
priority [36].  Errors play a distinctive and central role in 
approaches that incorporate discovery learning. Discovery 
learning tends to view error as a natural event in inquiry, 
a kind of event that should be put to use. Accordingly, a 
substantial amount o f  attention is directed at supporting the 
recognition and diagnosis of errors. At the same time it is 
also acknowledged that instructional environments must also 
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protect learners from making choices or performing actions 
that can severely disrupt task flow. One of the ways to create 
a fairly safe environment for exploration is to use a training 
wheels technology in which errors are identified to the user 
but their consequences are blocked [37]. This preserves the 
original system state and makes it easy for the learner to 
continue. 

There are various ways to retain the motivating aspects 
of real tasks while reducing the complexity of reality. A 
prominent technique is to use sample files that enable users 
to create or revise a complete product without burdening them 
with all of the tasks that usually need to be performed for such 
a product. For example, users may be offered templates that 
help create a fully formatted text but that do not rely on having 
to specify all the codes for headings, letter types, margins, 
and so on. Another way of helping users cope with a complex 
and real task is to offer various information sources in the 
environment. For example, to assist Smalltalk programmers 
with a debugging task, we have combined passive help with 
a Commentator explaining the specific expressions used by 
the programmer, a Goal Poster offering a best guess analysis 
of the programmer’s on-going activity, and a Guru providing 
strategic critique of the programmer’s solution. 

4. MINIMALISM DOES NOT SUPPORT 
PEOPLE WHO LEARN BY READWG 

Minimalism finds it important to value and support the 
reading strategies that people spontaneously apply. At the 
same time we also believe in Wright’s [38] adage that “quality 
writing provokes quality reading.” In other words, we try to 
find the right balance between accommodating to the users’ 
reading strategies and using principles and techniques of good 
instructional design to evoke action-oriented reading. 

The pervasive emphasis on learner activity in minimalism 
has led some to question whether minimalism is intended to 
serve learners who wish to read, or whether it can serve them. 
This is a more complex issue than it first appears; it involves 
several misconceptions about learners, about minimalism, and 
about alternatives to minimalism. 

First, it is by no means clear that there are people who can 
learn skills merely by reading about them, without any active 
practice or performance of those skills or their components. 
Those who criticize minimalism for emphasizing learning 
activity, and thereby failing to support those who learn by 
reading, have not always been clear about what they take 
“learning by reading” to mean [lZ], [39]. They have not 
produced any compelling reasons or evidence to believe that 
skills can be learned by reading alone. They imply that 
minimalism emphasizes learning activity too much but have 
not been specific as to how much is enough. 

Many reader-oriented alternatives to minimalism incorpo- 
rate strong assumptions about reading. One of the assumptions 
is that users do as requested by the experimenter. Another 
is that users read everything before doing anything. These 
assumptions lead to certain design principles that writers 
should be very cautious in following when designing a manual 
whose usage is not artificially constrained. In our experience, 

even learners who declare that they are the type of person 
who reads everything before trying to do anything, quickly 
and spontaneously begin interacting with the system as they 
read [40]. By way of illustration, we discuss the important 
studies of Chamey, Reder, and Kusbit [41], and of Sweller 
and Chandler [42]. 

Sweller and Chandler [42] argue that some programs are 
hard to learn because they require the user to integrate in- 
formation from different sources (e.g., manual, keyboard, and 
screen). The training materials they designed to support such 
integration were found to be superior to the ones that did not 
support these. We agree with the need to support integrative 
(in our term, coordinative) activities [3]. However, Sweller 
and Chandler were interested in learning by reading, and sc 
the subjects were required to study the entire manual before 
they were permitted to practice with the system. Our view 
is that this assumption about reading is a severe and quite 
unnatural constraint, and that this is reflected in the manual 
they designed and studied. 

Fig. 5 displays a page from the Sweller and Chandlei 
manual presenting linkages among cursor location informatior 
in the drawing area, the status area, and the keyboard of i 

CAD/CAM system. This information is presented in a strictlj 
descriptive style without reference to user tasks or activities 
As a result, it does not capture and support the dynamic 
relations that constitute coordinative information. 

Charney et al. [41] suggest that it can be advantageout 
for people to engage in problem solving (rather than merelj 
executing prescribed instructions) when learning about a nev 
program, and their research supported that notion. We agret 
with the need to have users engage in problem-solving activ 
ities such as inferencing and with the emphasis on devising 
one’s own plan for achieving a task [l]. However, Charney e 
al. studied strictly sequential reading: they did not allow user! 
to look backward or forward in the manual. Indeed, each piect 
of information appeared on its own separate page (see Fig. 6) 
This approach affords well-controlled laboratory experiments 
However, its implications are unclear for circumstances ir 
which manuals are designed, and not merely controlled, an( 
for situations in which people are free to use materials as the! 
wish (see [ lo ,  p. 811). 

A main idea in the design of our manuals has been tc 
encourage sequential processing and to support a random 
access approach as well. One of the ways to realize this i 
by carefully structuring the manual around user scenarios 
We follow user scenarios for structuring the content of ou 
manuals. Typically, these scenarios lead first to the presenta 
tion of a few key tasks that are expanded upon later on. Fo 
example, in our text processing manuals the core is formec 
by a “create-save-print’’ scenario. After having acquire1 
these basic skills, users are presented a number of chapter 
that belong to a “revise” scenario (e.g., chapters on locatin; 
text in a document, on moving text within a document, ani 
on changing the presentation of words and of a document as 
whole). But we do not expect users to process the manual in 
linear fashion. Indeed, such reading is quite uncommon; in ou 
studies about 1 of every 20 subjects reads everything in thi 
order. As a rule, users frequently look back to earlier section 
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D i s p l a c e m e n t  30.0 20.0 G r i d  
D i s t a n c e  0.0 

0.0 

l e f t  @The of b o t t 4 -  t h e  
s c r e e n  also - shows t h e  
displacement ,  
d i s t a n c e  and 
ang le  of t h e  
cursor r e l a t i v e  
to  t h e  l a s t  
p o i n t  drawn 

- 
Computer Keyboard 

Fig. 5. A page from the CAD/CAM manual developed by Sweller and Chandler [42]. 

and chapters, peek at chapters and sections ahead, and redo 
chapters or tasks. 

Our observations also reveal they do attend to most of the 
information presented in the minimal manual and that they 
process that information as intended. For example, 94% of all 
action steps were executed rather than read or skipped; 78% 
of learners checked the screen when prompted by coordinative 
information; 60% of learners who made an error used the error 
information in the manual to correct it. 

When people are free to direct their own learning, moti- 
vation becomes a central issue. The first thing to do is to 
make a favorable initial impression. It is vitally important to 
avoid giving the manual a massive appearance [5] ,  [43]. Once 
inside, the same impression must be sustained. This can be 
done by creating short chapters that take around thirty minutes 
to work through. Nothing motivates more than success (after 
effort). For this reason, we propose using real or realistic tasks 
as soon as possible, providing a safety net where needed, 

and varying direct instructions with built-in problem-solving 
activities that offer a conquerable challenge. Interestingly, a 
fair number of these minimalist principles and heuristics are 
also mentioned as design suggestions that positively affect 
motivational aspects such as attention, relevance, confidence, 
and satisfaction. For example, Keller [25], [44] argues that real 
or realistic tasks are important for relevance and satisfaction, 
and that a safe trajectory of activities and challenging but 
conquerable tasks or problems are important for building 
confidence. 

5.  MINIMALISM OVEREMPHASIZES E,RRORS 

User errors are a major focus of minimalism. Most im- 
portantly, the mere fact that errors occur is acknowledged in 
minimalism. It is still quite typical for approaches to the design 
of instruction and documentation to ignore enrors as a central 
phenomenon of using information, to implicitly assume that 
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Page 10) 
(DAB) To put the cdumns in order of ascending size. move the columns for 
Teaspoon and Table- to th left and the cdumn for Gallon to the right. 

(Page 9) 
( C m  Alphabetize the names by putting the rows cont+nhg Steele and 
Stewan futther down in the ~pp’opriate spots. Start wth cell A1 as the 
current cell. 

The wakshheet should look like this: I (Page *) 
A B C D E F G 

1 lstQtr 2ndQu Jan Feb Mar 
2 30 60 10 10 10 

2ove the columns for the quarterly totals together to the left of the 
worksheet. 

TYPE THIS: >D1 [RETURN] /M. A1 [RETURNI 
>H1 [return] /M . B1 [RETURN] 

(Paw 6) 
MOVE COLUMN OR ROW 

The Move command moves the entire row or column that contains the arrent cell to 

another position on the worksheet. 

PROCEDURES: 
/M [FROMI. [TO1 ( m m  Moves the contents of row or column 

in the [FROM] coordinate to the row 
or column specified in the [TO] 
coordinate. 

The Move command requires the following information: 

The FROM Coordinates: The coordinates of a cell in the row or column that 
you wish to move. VisiCalc automatically fills in the coordinates of the current 
cell (e.g.. D5) as the FROM coordinates. If the current cell is not in the row or 
column you wish to move, type [BKSPI to erase these coordinates and type the 
coordinates of a cell in the row or column you want to move. Then type a 
period. Three periods appear on the edit line. Now you can type rhe “TO’ 
coordinates. 

The TO Coordinates: The caordinates of a cell specifying the destination of the 
move. The TO coordinates must contain either the same column letter or the 
same row number as the FROM coordinates. The VisiCalc program determines 
whether to move a row or a column by comparing FROM and TO coordinates: 
if the column letter in the two coordinates is the same, then a row is moved if 
the row number is the same, then a column is moved. 

- The difference between the FROM and TO coordinates tells VisiCalc where to 
put the moved information. If the FROM coordinates (e.g.. D5) have the same 
column letter as the M coordinates (e.g., D3). then the amtents of row 5 will 
move up to row 3. If the FROM coordinates (e.g., D5) have the same row 
number as the TO coordinates (e.g., B5). then the cCntentS of column D will 
move left to column E. 

VisiCalc makes rcom for the row or column you move by shifting the other rows and 

columns over. So moving a column or a row to n new location does not “cover up” any 

other entries 

H 
JUn 
20 

Fig. 6. The full text from five consecutive pages of the problem-solving manual developed by Charney et al. [41]. 

errors do not occur [41, p. 3241. The facts go another way: 
error detection, diagnosis, and recovery consume somewhere 
between a quarter and half of the user’s time ([19], [22], [23], 
[37], [45], and studies of Davis and Magers mentioned in 

[17]). Any realistic approach to instruction and documentation 
must focus substantial attention on errors. There are many 
tradeoffs and complexities; substantial design effort is always 
required. Recognizing and recovering from a particular error 
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might be a good pedagogical opportunity for the user. Another 
error might be a snakepit of side effects. Yet another might 
be pedagogically unproductive but difficult to block in the 
software. It might be best handled by a warning. 

Some commentators have suggested that minimalism 
overemphasizes error and error support, making a fuss about 
something that “most of us would endorse as good, old- 
fashioned, common sense” [32, p. 411 and that “it is fairly 
common for manuals to anticipate users errors and to provide 
correctives for errors” [30, p. 1861. These assertions are 
wishful thinking. A recent survey on the presence and design 
of problem-solving information (i.e., error-information) in 
conventional manuals revealed that six of the eight manuals 
for a word processor failed to help users deal with a set of 
specific problems. In addition, an analysis of 60 conventional 
manuals in that same survey revealed that when there was 
problem-solving information, it was hard to find. For example, 
33% of the tables of content and indexes in the manuals gave 
no references to problem-solving information, and 86% of the 
problem-solving information on the page was not marked in 
any way [36]. 

Other commentators have taken a single technique inves- 
tigated in one or another minimalist project as a general 
approach to all error. For example, the training-wheels tech- 
nique of blocking error consequences [37] has been critiqued 
in this way [46], [47]. Errors are not homogeneous. Some 
errors immediately intrigue learners; they wonder what caused 
the error; they want to replicate it, to analyze it, to try 
variations. These are good candidates for which to encourage 
error diagnosis and recovery. Other errors, just as clearly, 
annoy users from the first keystroke to the final recovery. 
When the frustration experienced by a learner obstructs the 
possible insights, the error recovery can no longer be seen as 
productive. 

On the one hand, minimalism seeks to capitalize on error. 
Errors raise questions to users; they prepare the mind to draw 
new insights. For example, our MoleHill tutor for Smalltalk 
incorporated a tool we called the Guru, which provided a 
critique of the student’s strategy, delivered immediately after 
the completion of a project [48]. The critique focused on errors 
of programming and design style. For more serious errors, 
we have employed more directive interventions. warnings, 
checkpointing, and explicit error-recovery suggestions. We do 
not advocate structured practice with error handling to address 
potential negative effects of error (e.g., demotivation, anxiety, 
stress, and points of no return; see [46], [47]. Our view is that 
such training excessively compromises the goal of being task 
oriented. Moreover, the error-information in a minimal manual 
sufficiently deals with the negative effects of error. 

On the other hand, minimalism seeks to provide a safety net 
for errors that are difficult, distracting, and/or unilluminating 
to recover from. For example, the training-wheels interface 
intercepted and blocked user actions that would have led 
to serious error consequences. Instead of allowing the error 
to occur, the system displayed a message saying that the 
selected function was not available in the training-level system. 
Such a message conveys a lot. It confirms for the user 
that the selected command was indeed selected, while at 

the same time making it clear that the command was not 
executed by the system. Saying that the command is not 
available in the training-level system suggests that, in some 
other level of the system, the (command will be available. 
Thus the user is encouraged to remember that function, to 
try it again later. But the usex is spared the effort and 
potential complications of trying to recover from the error 
consequences that would have ensued if the command had 
been executed. 

6. MINIMALISM IS JUST ANOTHER WORD FOR JOB AIDS 
Some authors have argued that the essence of minimalism 

is merely an expanded role for jiob aids. For example, Horn 
[39, p. 91 says, “In one respect Carroll appears to reinvent 
the wheel: the job aid” (see allso [29], [49, p. 181). Gong 
and Elkerton [El] characterize minimalism as producing doc- 
umentation “whose organization, down to the lowest level 
procedural step., communicates purely procedural or ‘how-to- 
do-it’ information” (p. 102). 

Clearly, there is something to these remarlks. Minimalism 
aims to get users started quickly on real tasks. To a con- 
siderable extent, this involves conveying basic procedural 
information very succinctly. Conceptual information is in- 
cluded only when necessary for adequate understanding and 
execution of tasks: the achievement of meaningful tasks is the 
foundation for subsequent conceptual elaboration. 

Some of thi!j is true of job aids: job aids are succinct 
procedures. Typically, however, they are used for reference 
by people who, at an earlier ploint in time, have received 
instruction [50]. Thus they are not designed to convey a model 
of the system or of the task domain. From the standpoint of 
learning operations and tasks, job aids are often an arbitrary set 
of cards that belong together onty because they are packaged 
together. They are not designed to provoke task-oriented 
reasoning on the part of the user, but merely to support 
execution of a set of steps. They are intended merely to help 
people “play back” a set of instructions; they do not address 
errors. 

One of the earliest minimalist ]projects developed and stud- 
ied in the minimlalist approach was also the one most similar in 
design to job aids. Guided Exploration cards were an early ex- 
ploration of the amount of information and structure required 
by secretaries learning to use word-processing equipment [ 341. 
Each card briefly addressed a particular functional goal that 
could be understood on the basis of their p:rior knowledge 
of office tasks (see Fig. 7). The cards were deliberately in- 
complete, often providing only hints, so that users would 
stay focused on the task. Each card separately addressed one 
basic task goal without reference to material covered on other 
cards; the set of cards was delivered as an unbound deck. 
Finally, each card included specific checkpoint information 
(to help users detect and diagnos,e errors) and error-recovery 
information (to help them get back on track). 

Another example of minimalist documentation that initially 
seems much like a job aid comeis from Gong and Elkerton’s 
study [8]. Fig. 8; illustrates a page: of their procedural manual. 

These two examples also illustrate several key differences 
between minimalist materials and job aids witlh respect to the 

Authorized licensed use limited to: UNIVERSITY OF TWENTE.. Downloaded on January 18,2021 at 15:36:48 UTC from IEEE Xplore.  Restrictions apply. 



80 IEEE TRANSACTIONS ON PROFESSIONAL COMMUNICATION, VOL. 39, NO. 2, JUNE 1996 

1 createa document. I I  
You can give your document any name you want, but you cannot use 
the same name for two different documents. I 
You can begin to type when you 
see a typing page on the screen. 

(Think of this display as a blank 
piece of paper but remember that 
you do not need to worry about 

Press the big RET (carriage return) key to start a new line or to skip lines. 

When you are done typing or want to leave the typing page to do something 

If you cannot get to the CREATE menu, press the ESC key 

You will see the TASK SELECTION menu appear and you can then try again. 

Is the name of the document unique? 

Fig. 7. An example of a guided-exploration card from the work of Lazonder [58]  

type of support each provides to users. Guided Exploration 
cards only occasionally offer explicit prescriptions for proce- 
dures. Whenever possible, users are given instructions that are 
general enough to support user actions for related procedures 
or tasks. Figs. 7 and 8 illustrate this principle well. Users are 
not given exact prescriptions on what to do in typing or saving 
but are given enabling hints. Job aids, in contrast, succinctly 
present the step-by-step minutiae of procedures; as tools for 
learning and thinking, these are de-skilling characteristics, and 
not at all consistent with minimalism. 

The Guided Exploration cards provide frequent feedback; 
each card includes at least one explicit coordinating anchor 
between the system state and the instructional material. This 
feedback conveys to users that they are on the right track; more 
broadly, it confirms the user’s current understanding and helps 
to build self-confidence. Providing feedback also helps users 
coordinate and switch attention among the screen, the manual, 
and the keyboard. Finally, feedback gives users a point of 
reference when they do make an error; it indicates a place 
from which they might have gone wrong. 

The mere presence of error-information in the Guided Ex- 
ploration cards does not distinguish them from job aids. Some 
job aids are designed especially for trouble-shooting. What sets 
the two apart, however, is that the Guided Exploration cards 
integrate corrective with constructive information. Regular 
(“constructive”) procedural instructions are accompanied by 
information about what to do if things go wrong. In most 
job aids, the support for constructive and corrective actions 
is hardly ever integrated. In contrast, minimalist instruction 
puts a high priority on putting the error-information where it 
is likely to be most helpful, which is in the immediate vicinity 
of error-prone actions [2]. 

By taxonomizing the procedures of a domain in terms of the 
basic task goals that users want to pursue, Guided Exploration 
cards convey a task-oriented model of the system and the 
domain of activity. Conveying such a conceptual framework 
is not an objective of job aids; it is sufficient for job aids 
to merely lay out the steps for various procedures. This 
focus on conveying goals and plans, and not just procedural 
steps, clearly differentiates all minimalist materials from job 
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TOPIC 5 - SAVING INFORMATION TO DISK STORAGE 

1. 

2. Press the "S" key. 

3. 

Press the key labeled "Alt" and the "M" key at the same timc?. 

Create a file for die onscreen parameters and calculations: 
A. Press the "D" key. 
B. Press the "C' key. 
C. Verify that the bottom window of the display looks like the following: 

to delete, <CR> without entry 

Give filename: [ ,..,..,. 1. Eight letter max, no extension, then <CR>. 

Please select the disk drive A, 8. C. etc. and press <CR>. [.I. 
Give subdirectory if any: \ ........ \. Eight letter max then cCR>. 

<CR> for default: 0, cC>reate, <D>irectory. ESC quit. 

D. 

E. 

Decide in which drive you want to save the information. Then type in 
the Icttcr concsptrnding to that drive. Thcn press RETURN. 
Decide if the lile will be saved in a suh-directory. If so, then type in ithe 
namc of the suhdircctoiy and p r w  RETURN. IF not, then just press 
RETURN and proceed to thc next stcp. 
Typc in the namc of the file in which thc information will be saved. 
Then press RE,TURN. 

F. 

4. Decide if all the entcrcd information (drive nainc, suhdirectory name, and 
filename) are all correct. IT so. press thc "Y" key, and you have finished the 
save procedure. If not, press the "N" key and return to step 3C. 

Fig. 8. A page from the procedural manual developed by Gong and Elkerton [8]. 

aids [13, see p. 2281. Indeed, subsequent minimalist projects 
emphasized this more than the Guided Exploration cards 
(among others, they lack goal descriptions), thereby drawing 
the distinction even more sharply. 

7. MINIMALISM WORKS ONLY FOR SIMPLE DOMAINS 

Minimalist instruction developed in relatively simple do- 
mains. Most of the early work addressed elementary word pro- 
cessing functions out of a practical convenience, and because 
this domain offered the chance for greater and more rapid 
practical impact. Some writers have mistakenly concluded 
from this that minimalism is intended only for simple domains, 
and that it can work only in such domains [4], [30], [39]. 
The reasoning seems to be that a simplified, action-oriented 
approach to elementary skills cannot in principle accommodate 
complex integrated system environments. In our opinion, 
there is no reason to believe that even the most intricate 
and complex domain cannot be conveyed through an action- 
oriented approach that focuses on core skills. 

Some of the specific principles of minimalism too may 
have triggered the misconception. For example, the principle 
of getting started fast [ l ]  could suggest that minimalism is 
applicable only to the earliest stages of learning. But in fact one 
can get started fast anywhere along a learning trajectory. And 
the minimalism claim is that this indeed is what learners prefer 
to do. Heuristics such as selecting or designing instructional 
activities that are real tasks, creating components of instruction 
that reflect the task structure, and providing closure of chapters 
support these action-oriented preferences 121. Similarly, the 

minimalist prinlciple of exploiting prior knowledge [ I  ] could 
suggest that minimalism is applicable only to domains people 
are already familiar with. But in fact, adult learners always 
have relevant prior knowledge and cannot help but engage 
it when they try to learn. The issue is not whether there is 
prior knowledge, but helping the learners to identify what prior 
knowledge is relevant, and how. Misinterpreting the principles 
along these lines could lead to the conclusion that minimalism 
is suitable only for instruction in simple (and known) domains 
and only for instructing the first-.time user. 

One of our main motivations in undertaking the devel- 
opment of minimalist instructioin for Smalltiilk and object- 
oriented design was to challenge the "simple domain" mis- 
conception. Our user group in that work was professional 
programmers at IBM. These highly skilled individuals wanted 
to continue to develop their skills by learning the object 
paradigm. We developed special programming environments 
[51], [52] ,  and a minimalist tutorial [53], [%I]. This was an 
extensive and successful minimalist project, carried out in an 
extremely complex, technical domain. 

Another signal of the applicability of minimalism to a vari- 
ety of domains iind applications comes from the reported stud- 
ies in the literature. Minimalist instruction has been produced 
for word processing (Displaywriter, Wordperfect), computer- 
assisted design, desktop publishing (PageMaker, Viewpoint), 
a time-registration program, telephony (Hayes Fax-modem, 
Norstar), an occupational safety application, e-mail (UNIX and 
VME), prograniming (CNC and Smalltalk), Hypercard, and 
database programs (see [l], [2]). And this variety is growing 
rapidly; we are constantly tracking down new developments. 
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It is true that most minimalist work has concentrated on 
instructing first-time users, but this does not indicate an inher- 
ent problem in applying it to advanced training or reference 
documentation applications (e.g., as suggested in [39]). In fact, 
two of the earliest com.mercia1 applications of minimalism 
were in the area of reference documentation-for the Xerox 
Viewpoint Electronic Publishing system and the Norstar tele- 
phone system (both reported in [ 11). In addition, in some of our 
recent projects we obtained promising outcomes of minimalist 
reference materials. We do agree, however, that much work 
yet needs to be done on finding out how minimalism can 
contribute better reference documentation. 

8. MINIMALISM MERELY REFLECTS 
THE PRECONCEPTIONS OF USERS 

One of the key ideas of minimalism is to take advantage of 
the learner’s task-oriented motivation and reasoning. People 
want to accomplish meaningful goals; they want to try things 
out, to learn by doing. This can be read as merely an injunction 
to satisfy every preference of the user. And indeed, there is a 
deep issue here about the appropriate role of the user in the 
design process [55]. Our intention is far narrower, however. 
Whether or not we take the design stance of satisfying every 
user preference, we should at least respect the integrity of 
the user’s activity [2]. This is not a matter of giving the user 
256 colors, animated graphics, and full-motion video. It is a 
matter of designing tools and information so that they do not 
obstruct the user’s task-oriented goals. In this minimal sense, it 
is a matter of ensuring that a presumed tool is not antithetical 
to use. 

This may seem obvious, but our early work showed that 
the dominant approaches to designing instructional material in 
fact did obstruct and impair task-oriented activity. One of the 
reasons that this situation persisted for quite some time is that 
people often think that what they are used to is also what is 
best. From previous schooling and experiences, most people 
are quite familiar with study books and so this is what they put 
up with. They (or managers) may simply voice social inertia, 
(e.g., “It worked in the past,” “It is too costly to change”). In 
addition, lacking comparative materials, they may also have 
been unaware of better alternatives. 

Our efforts to improve the situation began by observing 
scores of users. We carefully documented how initially well- 
motivated users were successively defeated by repetitive exer- 
cises and expansive conceptual sections, ultimately wondering 
aloud what they were supposed to be doing or learning [40], 
[56], [57]. This suggested the need for improvement. To con- 
vince technical writers (and managers) of the possibilities for 
improvement, we then began to design minimalist instructions 
and conducted a number of comparative experiments. These 
studies clearly showed the superiority of minimalist instruc- 
tions over conventional instructional materials (see [ 11, [2].  
[7], [%I). In addition, users often indicated their satisfaction 
with these materials. 

In our user-centered approach it has, however, never been 
our chief intention to “merely” please learners. Users do no1 
have to love the manual in order to learn from it. They have 

to accept it to the extent that they use it effectively; people’s 
meta-knowledge about their own information needs is often 
flawed. Thus we have, over the years, encountered users who 
voice the desire for more complete manuals, but we have 
weighed this misfit between their desires with the results we 
have obtained for learning outcomes, namely, that they learned 
more than their peers who used more complete manuals. 

At the same time, we have always found it necessary but 
difficult to create instructions that work best for the majority of 
users in a given situation and that simultaneously come closest 
to theoretically ideal instructions. This is a hard balancing 
act. For example, users often have different, or conflicting, 
opinions about the things they would like to see changed 
in instruction or information. One cannot design to suit user 
preferences in such cases, because one is pulled in opposing 
directions. So here theoretical arguments prevail. But while 
it may be theoretically ideal to have people read in advance, 
or solve problems before they engage in task executions [41], 
[42], this approach does not work for most users. So here 
practical considerations lead the way. 

9. MINIMALISM OFFERS A COMPLETE 
DOCUMENTATION SOLUTION 

Minimalism offers a simple but expansive program for 
the design of documentation and training. From this, one 
could conclude that minimalism constitutes a comprehensive 
design model for all documentation, a complete documentation 
solution. For example, Farkas and Williams [30] consider the 
minimal manual (and other single training tools) to be offered 
as complete solutions. A major point of their discussion is 
to contend that these minimalist approaches are not complete 
solutions; they directly contrast them with what they call a 
“contemporary documentation set (CDS)”-a tutorial, a user’s 
guide, a quick-start manual. 

The first point to make here is that there are potential down- 
sides to having complete documentation solutions. People can 
get lost in the training and documentation options, as well as 
getting lost in any particular component. The positive effects 
of minimal manuals are telling in this respect. 

In addition, we believe that a complete documentation 
solution requires an actively evolving solution, that it does 
not lie in a relatively stable and contemporary documentation 
set. Increased insights into the specific needs and deficiencies 
of users should prompt designers to create new solutions. For 
example, the contemporary documentation set has not been 
able to solve the problem of unused commands; users still 
typically use only a very small portion of the options of a 
program [59], [60]. Likewise, the set offers no solution for 
fixed but inefficient routines of users. For these (new) goals, 
new solutions are called for (e.g., some programs already offer 
advice to users about their inefficient routines), 

Not only the goals of instruction are changing, the means of 
instruction are too. For example, the complete documentation 
solution of today is likely to be a mixture of paper and on- 
screen support. In our view, one of the most pertinent issues 
here is that of the interplay between the (software) product 
and the user support. We have directed some of our efforts 
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to this issue, such as with the creation of the Smalltalk Guru, 
MoleHill’s intelligent tutoring system, and the training-wheels 
technology [ l ] ,  [48], [61], [62]. But the topic is surely under- 
analyzed. For example, we have yet to see the first article 
outlining the main principles of the interplay between on-line 
help and paper support. 

An altogether different reason that minimalism does not 
offer a complete documentation solution resembling the CDS 
of Farkas and Williams [30] is that it is an orientation toward 
design that does not aspire to provide a final cookbook. The 
relevant theory and practical experience about learning and 
using information that bear on the design of instruction and 
documentation are too vast and too diverse to be susceptible 
to cookbook treatment. 

10. MINIMALISM HAS NO THEORETICAL FOUNDATION 
Because the development of minimalism has been so firmly 

rooted in the world of design and design evaluation, some 
writers have come to see it as essentially consisting of rules- 
of-thumb, or to put it more grandly, as an “aesthetic” of 
documentation. They have accordingly complained that mini- 
malism lacks a theoretical foundation, that even if it does work 
well, we will never know why [4, p. 121. 

This is of more than merely “academic” interest: rules- 
of-thumb cannot support systematic, technical progress or 
refinement. Rules-of-thumb are grounded only vaguely and 
holistically in standards of practice. They are bound together 
only by being listed together. They do not support deductions 
or inferences. Basically, one takes them or leaves them. 
Thus if minimalism’s foundations could not be identified and 
explicated, it would not, in principle, be capable of providing a 
framework for developing new approaches to instruction and 
documentation. 

Two characteristics of minimalism, or more specifically 
of presentations of minimalism, may have encouraged this 
misconception. First, statements of the core principles of 
minimalism have varied over the years (contrast [ 1]-[3]). This 
might have led some readers into worrying that the principles 
are somewhat arbitrary, and that they therefore do not have a 
sound foundation. This is entirely mistaken. The content of the 
principles has in fact changed very little over the years. The 
varied presentations of minimalism reflect our best guesses as 
to the most effective way to articulate the essential content 
of the approach. Beyond this, we have always resisted taking 
ourselves so seriously as to sanctify a minimalist litany: our 
interest has always been in developing and evaluating ideas 
and techniques, not in mouthing particular words. 

A second characteristic that may have encouraged the view 
that minimalism lacks theoretical foundations is that most 
developments and presentations of minimalism are strongly 
empirical. We do not find this problematic-the design of 
instruction and documentation is fundamentally empirical. 
Theoretical foundations are significant only if they have strong 
empirical content, that is, if they provide specific guidance 
to designers and are empirically testable. It is, unfortunately, 
typical to see information design philosophies justified by 
relatively vacuous appeals to intuition and assorted theory. 

For example, Carroll [l] observed how GagnC and Briggs 
[63] was “justilied” by broad appeals to behawiorist learning 
theory, while Gagn6, Briggs, and Wagner [64] was “justified” 
by broad appeals to cognitive learning theory: these were 
successive editions of the same book, presenting the same 
design approach-only the foundation had changed! Readers 
looking for such “foundation” will have been frustrated by 
minimalism. 

Indeed, the einpirical nature of the minimalist approach has 
facilitated many focused empirical studies. Thus a considerable 
body of work replicates the results of Carroll et al. [7] 
with respect to minimal manuals: [6], [81, [91, [131, [581, 
[65]-[70]. Draper and Oatley [13] conclude their review with 
the statement that “minimalist instruction is a robust and 
reliable method for writing documentation that out performs 
most conventional manuals” (p. 222). A variety of empirical 
studies have examined specific aspects of the minimalist ap- 
proach: task-orientation and error-information [8], [22], [23], 
[58], brevity anld inferencing [65 I, the depiction of screens to 
facilitate user coordination [7 11, and various kinds of problem- 
solving practice [72]. 

The third characteristic of presentations of minimalism 
that may encoiurage the misconception that the approach 
lacks foundation is the unwavermg incompleteness of these 
presentations: No definitive set of minimalist guidelines has 
ever been published; no step-by-step procedulre for creating 
minimalist documentation exists (the closest approximation 
to this is [ 2 ] ) .  Developers new to minimalism frequently 
complain about this; their expectations have been prefigured 
by prior experiences with systematic approaches that have the 
explicit goal of reducing informal ion design to rule-following 
141, [81, [581, [69], 1731-[75]. R4inimalism has always had 
the goal of opening up documentation design as a process, 
while focusing it on the objective of supporting the user’s 
sense-making : 

What is instructional design know-how? I[s it merely 
the ability to follow checklists? Is it merely to have 
a checklist? Or is it a fundainental commitment to a 
goal and to tlhe process of discovery and invention that 
spring from having that goal‘? The key to minimalist 
instruction is not, for examplle, whether the designer 
blocks error consequences but whether the designer has 
made the far more fundamentall commitmeni to discover 
how to support the learner’s r,ense-making efforts. An 
ironic way to put this i s  that our goal is to fail to get 
designers merely to apply our guidelines but in doing so 
to succeed at getting them to discover minimalism and 
to invent minimalist approaches far more effective than 
those discussled here [ I ,  pp. 304-3051. 

This misconception, in any ca’se, is a misconception. The 
Nurnberg Funnel cites a foundation of over 200 books and 
technical papers drawn from educational psychology, learning 
theory, cognitivle science, human-computer interaction, and 
information design. The exposition of the basic model [I, 
pp. 77-90] alone contains over 80 technical citations. The 
theoretical foundation, as we unlderstand it, has three main 
roots: John Dewey’s view [76] that the realrn of the mind 
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includes the situations and tools that comprise problems and 
are used to solve them, Jean Piaget’s view [77] of the mind 
as transforming itself by confronting and solving new sorts 
of problems, and, most directly, Jerome Bruner’s view [27], 
[28] that students must be active in their own learning in 
order to become independent learners. This foundation has 
indeed become conceptually and empirically stronger through 
the course of the last decade, for example, in developments of 
constructivist theories of the mind [26]. 

At a finer level of articulation, minimalism rests on a broad 
foundation of specific psychological theories and results (e.g., 
action theory, ARCS-motivation theory, cognitive load theory, 
the principle of worked examples, the just-in-time principle, 
the redundancy effect, and the split attention effect). For exam- 
ple, a fair number of minimalist principles and heuristics are 
also presented as design suggestions in the ARCS-motivational 
theory of Keller [ZS], 1441. In addition, the task-oriented 
nature, the usage of real or realistic tasks, the support of 
coordinative actions, an experience-related deepening of skill, 
and a striving toward increasing independence of the user, all 
fit within the general framework of action theory [78], [79]. 

CONCEPTIONS OF MINIMALISM 

Minimalism necessarily evolves with the context of infor- 
mation technology and information development practice. Ac- 
tion orientation in instruction and documentation, for example, 
may not yet be standard practice but is widely employed-in 
striking contrast to the context before the minimalism. Task 
orientation is also widely accepted, but more of a frontier 
for application, particularly in complex domains, for which 
it is often difficult to create meaningful tasks that are still 
manageable within relatively short spans of time. Support 
for error-handling and problem-solving is still not standard 
practice but has become accepted as “common sense.” Use 
orientation, support for the great variety of user activities and 
concerns, has in many cases become a team effort of graphic 
designers, instructional designers, technical communicators, 
system designers, and users themselves-directed at rich but 
invisible scaffolding, at helping more by imposing less. 

We do not regard misconceptions of minimalism as merely 
mistakes. Although we have tried to investigate and articu- 
late the minimalist approach clearly and effectively, we are 
well aware that much remains to be done. Misconceptions 
about minimalism-at the very least-embody feedback for 
those who wish to develop and communicate the minimalist 
approach. They are pointers to issues that have not yet been 
effectively clarified and resolved. In this sense, each of the ten 
misconceptions (and there may well be more than ten!) can 
be seen as an implicit need statement for further investigation 
and analysis. 

It is in that spirit that we have tried here to identify several 
of these misconceptions, to indicate why and how we believe 
they might have arisen, and to address them, based on our own 
understanding of what minimalism is and of the current state 
of evidence and practice. Our objective is to stimulate more 
convergent, more productive discussion and development of 
minimalism. As we have tried to emphasize and epitomize in 

this discussion, minimalism cannot be reduced to an opera- 
tional dictum: it is a program for continuous discovery for 
both users and developers. 

The rate and scope of change in the technology context 
of both users and developers presents more opportunities for 
discovering minimalism and more challenges for applying 
minimalism than ever before. We hope that readers will take 
these ten misconceptions about minimalism as ten directions 
for further research and analysis. We look forward to further 
lively discussion and investigation of minimalism emerging 
from this context. 
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