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Does the anual Help? 
An Examination of the Problem-Solving 

Support Offered by Manuals 
Hans van der Meij 

Abstract-This paper examines whether manuals provide ad- 
equate help for users who are experiencing a problem. First, an 
outline is given of the main stages in problem-solving. This outline 
offers a broad framework for the two studies of current practice 
that follow. The first study focuses on the accessibility of help. 
It examines how often manuals fail to offer the right keywords, 
and how often they have not marked or have misplaced problem- 
solving information. The main conclusion is that most manuals 
pose formidable obstacles to accessing help. The second study 
investigates the main reasons for presenting problem-solving 
information as a Regular Step, as a Skipable Action, or as an 
Afterthought. The main finding is that writers or typographers 
tend to opt for a different design than what is theoretically best. 

OST handbooks for technical writers give concrete sug- 
gestions [ 11-[3]. A prominent guideline is to number 

the consecutive actions in a procedure. This “almost guarantees 
fewer mistakes” [ 2 ,  p. 2341. How often is this advice followed 
in practice? The answer is that we don’t know. No inventory 
on this matter exists. Inventories are also absent for most of 
the other advice given in the handbooks. 

The handbooks also suggest that it is wise to consider 
the competition. Such an inventory offers a perspective from 
which to (re)consider one’s own product, yielding new ideas 
on content, format, layout, and access methods. Is this advice 
followed? Perhaps. Yet, again very few inventories have found 
their way into the literature. 

The dearth of inventories is unfortunate for those who 
want to get to know the competition at little cost. But, more 
importantly, it also impedes the advancement of technical 
writing as an applied science. Inventories are vital for their 
state-of-the-art descriptions. Among other benefits, they reveal 
when writers follow the advice of handbooks and when they 
do not. Such insights can stimulate better practices and more 
refined theories. In short, inventories are crucial for tying 
theory with practice. 

This paper reports on an inventory concerning problem- 
solving information in manuals. Problem-solving information 
is defined here as help for handling conflicts that interrupt or 
block actions. Such information may assist users in detecting, 
defining, diagnosing, and correcting problems, but only one of 
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the four elements is needed to label a section as containing 
problem-solving information. The following example shows a 
section with three elements [description added]: “If the text 
Drive not ready reading drive A appears [detection], you 
have not inserted the diskette deeply enough into the drive 
[diagnosis]. Insert it again so that the button pops up. Then 
type 1 [correction].” 

One reason for analyzing problem-solving information is 
that problems can have a considerable effect on user moti- 
vation and acceptance of a program and manual. In addition, 
research has shown that users frequently engage in problem 
solving.. For example, it has been found that between 25 and 
SO% of the user’s time in word processing is spent on problem 
solving [4]-[7]. 

The inventory begins with an outline of the main stages of 
problem solving. This description offers a broad framework 
for examining current practice. Two studies are then reported. 
The first focuses on obstacles to accessing problem-solving 
information. It examines how often manuals fail to offer the 
right keywords, and how often they have not marked or have 
misplaced the problem-solving information. The second study 
focuses on the presentation of problem-solving information. 
Among other aspects, this study brings to light some of 
the reasons one might have for marking and placing the 
information in a particular way. 

STAGES IN PROBLEM SOLVING 

The processes people go through in problem solving have 
been examined in various disciplines and for various types of 
problems. For example, studies have considered how people 
search for information in textbooks and manuals, how research 
problems develop, and how people solve problems in games 
such as chess and bridge [8]-[14]. Most of these studies 
suggest that problem solving progresses through three main 
stages (see Fig. 1). 

Stage 1: Experiencing a Problem 

All problem solving begins with a user experiencing a 
problem. Some authors call this problemflnding to indicate that 
the person must literally find the problem [81, [13], [151-[17]. 
This stage typically requires two activities: 

seeing the problem 
Publisher Item Identifier S 0361-1434(96)06707-0 paying attention to the problem. 
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1. EXPERIENCING A PROBLEM 
seeing the problem 
paying attention to the problem 

2. EXPRESSING THE PROBLEM 
defining the problem 
deciding upon a source 
selecting a search approach 

3. PROCESSING THE PROBLEM-SOLVING INFORMATION 
extracting the information 
evaluating the information 

0 solving the problem 

Fig. 1. A processing model of problem solving, indicating the main stages 
and their activities. 

First, the user must see the problem. The person must 
become aware of, or notice, something troublesome or prob- 
lematic. This may be triggered by something external, for 
instance, the appearance of an error message on the screen. 
Seeing the problem may also be triggered internally, originat- 
ing with the user. For example, the user may simply wonder 
whether some actions were executed correctly. 

Second, the user must decide to pay attention to the problem. 
Users do not deal with all problems they face. Some problems 
are ignored simply because they are perceived as minor 
inconveniences. The user must find the problem important 
enough to pay attention to it. An extreme example of such 
a situation is task obstruction. 

The main outcome of this stage is one of continuing 
attention to a still vague problem. There is no visible solution 
yet. A user may, of course, become restless, stop doing things, 
or give other nonverbal signs of perplexity. But there is hardly 
ever any proof that a user is really experiencing a problem. It 
is only when a user expresses the problem that one can infer 
that a problem has been experienced. 

Stage 2: Expressing the Problem 

In this stage, the user must come to grips with the problem. 
The problem must be articulated, or defined, which is why 
some authors call this stage problem formulation. The user 
must address the question “What’s the problem?’ [18]. In 
addition, the user must engage in search behavior, deciding 
what source to consult and how to approach that source. For 
example, the user may decide to seek help from a colleague 
and to indicate to that person the probable cause of the 
problem. 

The processes of problem definition, of source selection, and 
of search strategy often interact. For example, for systematic 
problems, users are more likely to seek outside help than for 
simple slips (e.g., typographic mistakes). Likewise, users may 
redefine their problem after receiving some information. To 
simplify this presentation, the main user activities in this stage 
are discussed separately. These activities are as follows: 

defining the problem 
deciding upon a source 
deciding upon a search strategy 

The user must define the problem. For many people, this is 
one of the most difficult processes in problem solving [13], 
[19], [20]. It requires the user to come to some understanding 
of the nature of the problem. The user may search the screen 
for cues in the hope of better comprehending the problem. 
The user may also reflect about the actions that preceded 
the problem, or consider the context in which it arose. These 
reflections can help in defining the problem and its probable 
cause(s). The user may end up with a well-defined or an ill- 
defined problem. With a well-defined problem, the user has a 
fairly precise idea of what to look for in the source, and the 
search may proceed in a rather straightforward way to locating 
this. With an ill-defined or fuzzy problem, the user is less clear 
of what to look for, and the search may be more erratic. 

The user must also decide whether the problem is amenable 
to help and worth a sustained effort [ 131. The user must believe 
that the problem can and should be better understood or solved. 
Clearly, this is not always the case. Users sometimes abandon 
problems after knowing what they are. A typical example 
would be the novice who knowingly decides to leave a hidden 
code in a text document because it doesn’t cause a problem 
or because the novice doesn’t know how to remove it. 

The user must decide upon a source of information. Often 
a user has a number of options from which to choose. For 
example, the user may elect to study the manual, to examine 
the online help, to seek assistance from a colleague, or to 
consult a help desk. Many factors may affect this choice: self- 
confidence, ease of access, confidentiality, problem definition, 
complexity, context, familiarity with the source, and so on 
[13], [21], [22]. In addition, all of these factors may interact 
in various ways. For example, a user who has just accidentally 
erased the contents of a hard disk may decide to consult the 
manual to avoid being blamed or shamed by a helper. Or, when 
trying to solve an ill-defined problem, most users only opt for 
the manual when there is no willing and able helper nearby; 
they tend to prefer a personal source because of the opportunity 
to negotiate meaning, to build up a mutual understanding of 
the problem. 

The user must decide upon a search strategy. Source and 
search strategy are closely related. A user consulting another 
person may, for example, cautiously inquire first if that person 
is free to help and then to volunteer information about the 
problem. In consulting a manual, the user has a choice between 
an indirect and a direct search. 

In indirect searches, users looks for references, pointers that 
hint at the presence of problem-solving information some- 
where in the manual. The best and most preferred places for 
these pointers are the table of contents and the index [20], [23]. 
For example, on a rating scale with a score of 10 signifying 
highest utility value, college students placed the index on top, 
with a rating of 9.4. The table of contents was a strong second, 
with a score of 8.2 [23]. 

Empirical studies show that searching the index is no 
guarantee to success, however. Poor qualities of the index and 
poor strategies of users have been found to limit the usefulness 
of indexes [20], [23]-[27]. For example, one study reports 
that 75% of the searches of students were successful when the 
keyword they had in mind was presented in the index, but that 
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only 4% of their searches were successful when they searched 
for a nonindexed keyword [23]. 

In direct searches, users look in the main body text itself 
in the hope of finding relevant information. In this search 
approach, the user does not immediately start reading [lo]. 
The user may be guided by marks on the page, but also by 
a preconceived idea of where problem-solving information is 
likely to be found. For example, the user might look for a 
help or undo header, a section starting with the word Note, a 
first-aid icon, and so on. 

In general, little is known about the factors that affect the 
choice of a search strategy. As indicated earlier, the choice is 
often determined by how well the user succeeds in defining 
the problem. The search is likely to be quite different for a 
well-defined problem than for an ill-defined one. But the user’s 
familiarity with the manual and the user’s skill in handling a 
particular search strategy are also important factors that have 
yet to be investigated [19], [28], [29]. 

At the end of this stage, the user is reading some information 
from the manual which he or she believes to be pertinent to 
the problem at hand. 

Stage 3 Proce ysing the Problem-Solving Information 

In this stage, the user must process the information offered 
by the source The first activity here is information extraction 
The user must read and comprehend the information It should 
then be related to the problem definition, or integrated Then 
the user must judge whether the information offers a satis- 
factory solution to the problem Finally, the user must apply 
the information In short, the three main user activities in this 
stage are the following 

extracting the information 
evaluating the information 
solving the problem 

In general, extracting the information is easy when the proh- 
lem is relatively simple or well-defined and the information is 
presented as running text In contrast, people find it difficult 
to extract information when they are facing a complex or ill- 
defined problem for which they must extract their information 
from a table, a map, a flow-chart, a drawing, or a combination 
of text and graphic [9], [lo], [30], [31] For example, one 
study found that about 50% of college students did not succeed 
in extracting the proper information from the graphs and 
illustrations presented to them 1301 

The user also evaluates the information. The user must 
decide whether the information offers a satisfactory solution 
to the problem The success of this effort largely depends on 
what the user already knows about the topic [29], [32] If no 
relevant facts are found, the user may decide to abandon or to 
continue the search In the latter case, the user goes back to an 
earlier stage or action The user may then try a new problem 
definition or source, or simply read on until some satisfactory 
information is found 

The lavt activity is wlving the problem In general, 
users engage in  one of two approaches a corrective or a 
(re)constructive method [6] ,  [7],  [33] In a corrective method, 

the user removes the obstacle(s) to regular task achievement. 
For example, the user may erase a hidden code in a document. 
In a (re)constructive method, the user simply tries to perform 
the constructive actions again, hoping to do it right the second 
time by paying more attention. Occasionally, the user takes 
(additional) precautions so that the same problem will not 
happen again. 

The most desirable outcome of this stage would be that 
a user has understood the problem, solved it, and taken 
precautions so that it would not occur again. Not all problems 
allow for such an outcome. Sometimes a user should be content 
merely with understanding. Sometimes merely a temporary 
solution is possible. 

STUDY 1: 
ACCESSIBILITY 

Users face a number of obstacles when they try to solve 
problems with the aid of a manual. Three kinds of obstacles are 
examined in this study: 1) no keyword in the table of contents 
or index, 2) no marking of problem-solving information, and 
3) misplacement of problem-solving information. 

No Keyword: Not having the right keyword in the table 
of contents or index can pose a formidable barrier. Research 
shows that the presence of the right keyword strongly improves 
the chances that users can find the information they seek [23], 
[24], [26]. For example, college students have been found to 
be about 30% more successful when the index contained a 
keyword they had in mind 1241. 

Whereas all writers probably agree that they should present 
the right keywords in the table of contents or index, doing so 
can be very hard to accomplish. Creating entry terms that suit 
a variety of problems as well as audiences is a very taxing 
task [34]. 

In view of the difficulty of keyword creation, the follow- 
ing approach for measuring the obstacle of “no keyword” 
was taken. A systematic search for general keywords on 
problem-solving information was conducted through tables 
of contents and indexes. This search concentrated on the 
presence of keywords such as “help with problems,” “error- 
messages,” “troubleshooting,” “correcting problems,” “mis- 
takes,” and “problem solving.” Simultaneously, if a spec@ 
keyword on problem-solving information was encountered, 
this too was registered. Typical examples are keywords such 
as “tabs-problems with,” “salvaging unreadable disks,” and 

tables of contents and indexes of the manuals offer no general 
or specific keyword on problem-solving information. 

No Marking: Another important obstacle can be the lack of 
any marking of problem-solving information. During scanning, 
users strongly rely on markers to find what they are looking 
for. Markers enable users to “read” at a rate of about 600 
words per minute [35]. After locating a potential target, users 
slow down to process the contents in some detail. 

The writer or typographer can visually cue the presence 
of problem-solving information by surrounding it with (extra) 
white space, by adding a picture or an icon, by boxing it, 
and by varying letter size and style. Cueing can also occur 

“errors in using replace.” The outcomes indicate how often the 
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Disturbances in the reception of your television 

Most of these problems are not caused by failures of the television itself, but by outside causes. 

Problem Type 

Sparks 
You may notice 

stripes running 
horizontally 
over your screen. 

distlubing 

Glitter 

show a dim Light, 
or some glittering. 

Your screen may 

Ghost Images 
You may see 
double images. 

Cause 

These stripes 
are caused by 
cars, motors, 
refridgerators 
and so on. 

The signal that 
your television 
receives is too 
weak. 

These images often 
appear in 
mountainous 
regions. In flat 
areas they may 
be caused by nearby 
structures like 
buildings or trees. 

Remedy 

Unfortunately, 
there is no 
remedy here. 

A good antenna 
will bring about 
serious 
improvements. 

A very precise 
positioning of 
the antenna will 

successful. 
surelybe 

Fig. 2. There are several markers that catch the eye. The two most prominent ones are the pictures and the table-like format which stand out because 
all other information in the manual is presented as regular text (paragraphs). The presence of problem-solving information is also cued by the general 
signal words problem type, cause, and remedy, and by the bold, specific signal words sparks, glitter, and ghost images. Note also that the pictures define 
the problem so that users can almost immediately see whether they are likely to find information on the problem they are experiencing. Note also that 
the three-column format models problem decomposition. 

with words such as problem, please note, help, or attention. 
Fig. 2, from a television manual from around 1960, shows 
an example in which users can hardly fail to notice the 
problem-solving information. The main question, of course, 
is not whether writers or typographers can, but whether they 
should, mark the problem-solving information. There are at 
least two arguments in support of a distinct marking. The 
first is that users frequently consult manuals to find problem- 
solving information [6], [7]. The second argument is that users 
scan before they read, which gives marked problem-solving 
information a much better chance of being noted [20], [36], 
[ W .  

The obstacle of “no marking” was examined as follows. The 
experimenters systematically read-at a slow pace-a random 
selection of maximally 25 pages from each of 60 manuals. The 
first example of problem-solving information encountered was 
analyzed. An occurrence was scored as marked if a visual or 
verbal cue made the problem-solving information stand out on 
the page. The data gathered in this way show how often the 
problem-solving information is marked. 

Misplacement: Problem-solving information is also hard to 
find if it is not presented where users expect it. Where do 

they expect to find problem-solving information? Observations 
suggest that users are most likely to look (first) for such 
information within or immediately after procedures [20], [37]. 

The obstacle of misplacement was examined as follows. A 
subset was drawn from all examples of problem-solving infor- 
mation gathered while examining the obstacles “no keyword” 
and “no marking.” This subset consisted of the sections in 
which the problem-solving information consisted of just one 
or two sentences. The sections were scored as appearing in 
the vicinity of a procedure, or being placed elsewhere. The 
outcomes indicate where writers prefer to place these sections. 

Examined Manuals 

A sample was gathered of 60 manuals. The sample included 
29 software manuals for applications such as FrameMaker, 
Lotus 1-2-3, PageMaker, PowerPoint, Word, Wordperfect, and 
Works. There were 24 manuals for system software such as 
Hypertalk, MS DOS, Norton Utilities, System 7, UNIX, and 
Windows. The 7 hardware manuals discussed topics such 
as a printer, a video display terminal, computer, and an 
accelerator card. There were 8 manuals from 1980-1985, 25 
from 1986-1990, and 27 from 1991-1994. The sample was 
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TABLE I 

PER SEARCH STRATEGY 
(For the tables of contents the results also include the outcomes for 
the three independent searches therein, i e ,  a search was conducted 

on keywords in titles for chapters, paragraphs, and appendixes ) 

THE MEAN CHANCE OF FINDING PROBLEM SOLVING INFORMATION 

Mean Chance of Success (%) 

Main Body Text 62 
Index 57 
Table of Contents 83 

Chapter 20 

Appendix 22 
Paragraph 70 

stratified and balanced for type of documentation. That is, there 
were 20 tutorials, 20 reference guides, and 20 user guides. 

No effects of age of the manuals or of type were found. 
Therefore, only the main effects for the three obstacles are 
reported. All codes yielded adequate values for reliability 
between the two experimenters who scored the data (Cohen’s 
kappa was 0.70 or higher) [38]. 

Results 

A user who examines the table of contents, or the index, 
or the main body text of these manuals has a 67% chance of 
finding some problem-solving information While this seems 
to show a fair degree of success, it is in fact an alarmingly low 
figure, suggesting that manuals pose formidable obstacles. It 
overestimates the chances of real users with real problems. The 
study was conducted in a systematic and exhaustive way with 
the experimenters accepting any problem-solving information 
encountered as a “find.” Most users are not as systematic and 
thorough, and they will also not be satisfied by just any kind 
of problem-solving information. They search impatiently and 
look for specific help. The information they need must address 
their particular problem. In short, although the mean success 
rate is already well below loo%, even the 67% score is a far 
too optimistic prediction of the chance that users will find the 
help they need. 

Table I details the outcomes. A statistical test showed no 
difference between searches. The chance of finding problem- 
solving information was the same for the search through the 
main body text, via the index, or via the table of contents 
(x2 = 5.68, d f .  2, ns.). 

No Keyword. The chance of finding problem-solving infor- 
mation via the table of contents was 83%. Table I shows that 
a considerable number of manuals present problem-solving 
information in a chapter or appendix. However, it is most 
often presented in paragraphs. 

The indexes yielded a success rate of less than 60%. This 
is partly because 22% of the manuals were without an index. 
For manuals with an index, the success rate was around 80%, 
which is nearly the same as for the table of contents. But 
even in these indexed manuals it may be difficult to access the 
problem-solving information because 32% of the indexes did 
not include the general keywords error, or error message, or 
message, or problem, or problem solving, or help. 

The distribution of keywords differed significantly for the 
tables of contents and indexes (x2  = 4.39, d f .  1, p < 0.05). 
In the tables of contents, general keywords dominated (62%). 
This finding agrees with the view that the table of contents 
must give users a comprehensive view of the contents of a 
manual. For the indexes, the opposite was found; 90% of the 
keywords were specific. This finding agrees with the view 
that an index should offer specific references and precise 
page indications. Fig. 3 presents an overview of the various 
keywords that were found. 

Some critics might argue that the study underestimates the 
chances of finding references to specific problems in the tables 
of contents and indexes. To counter this argument, a “reverse 
access” test was run on a subset of the data. This subset 
consisted of the examples found in the main body text that 
were long enough to warrant referencing (i.e., sections of at 
least one paragraph). For each example, a set of keywords was 
generated, and the table of contents and index were examined 
to see if one keyword from this set was mentioned. Also, all 
references to the relevant page(s) were checked for keywords 
that might have been overlooked by the experimenters. The test 
showed that the majority of paragraphs could not be accessed; 
64% of the paragraphs with problem-solving information were 
not referenced. The results were essentially the same for 
the table of contents and index, with 81% and 69% misses, 
respectively (x2 = 2.88, df. 1, n.s.). This test thus strongly 
supports the “no keyword” claim. The majority of sections of 
problem-solving information are not accessible via the table 
of contents or index. 

No Marking: The majority (86%) of the problem-solving 
information was not marked at all. Only 14% was easy to find 
due to the presence of an icon, heading, signal word, lines, 
or some other design feature that made the information stand 
out on the page. Fig. 4 illustrates one of the best examples 
from the sample. 

The data strongly suggest that writers or typographers do not 
find it important enough to (visually) distinguish the problem- 
solving information as such. This contrasts with the view that 
important information types in a manual, such as procedures 
and problem-solving information, should each be marked in 
their own distinct way [2l, [6l, [33l, [391, [401. 

Misplacement: An absence of any ,marking does not nec- 
essarily defeat scanning. Users can still easily detect problem- 
solving information if it is positioned where they expect it. 
Research suggests that they expect a positioning within or 
immediately after procedures 1371. 

Some 57% of the problem-solving information was placed 
near the procedures. Clearly, this also means that 43% of these 
sections are very hard to find. Fig. 5 illustrates the difficulty. 

Discussion 

The results from Study 1 allow no other conclusion than that 
most manuals pose formidable obstacles to finding problem- 
solving information. Among various findings, the data show 
that: 

* 64% of the paragraphs with probiem-solving information 
are not referred to in the tables of contents or indexes 
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Actions 
correcting-eneral 

cancel (button); deleting (text); help; problem-solving; recover; restore; 
troubleshooting; undo; using help. 

correcting formulas; custom formats - creating and deleting; data 
recovery and disk repair; erase extent; recovering lost disk information; 
restore - backed up files; salvaging unreadable disks; solving memory 
problems; undo formatting; worksheet erase. 

checkmg a stacker drive; testing your application. 

stopping a process; user mterrupt. 

Cowectt ng-specific 

controlling 

s topptng--general 

Objects or states 
breakdowns--general 

breakdownsspecific 

(error)(messages)~eneral 

anything wrong?; problems; trouble; need help? 

circular references; tabs - problems with. 

alphabetical listing of error messages; error codes and messages; error- 
handling; error messages; messages. 

end of file message; errors in using replace; insufficient memory; 
messages about insufficient memory; syntax error. 

(error)(messages)specific 

Fig. 3. 
in titles of paragraphs, and keywords describing objects or states were found mainly in titles of chapters and appendices (x2 = 16.71, df. 2, p < 0.001). 

An overview of the keywords on problem-solving information found in the tables of contents and indexes. Keywords with actions were found mainly 

17% of the tables of contents do not include any keyword 
on problem-solving information 
22% of the manuals are not indexed at all 
32% of the indexes lack keywords such as error, mes- 
sages, problem solving, and help 
86% of the problem-solving information is not marked in 
any way 
43% of the problem-solving information is not placed 
where users are most likely to search 

In short, most of the problem-solving information in man- 
uals is inaccessible. More efforts are needed to overcome the 
obstacles of “no keyword,” “no marking,” and “misplacement” 
of problem-solving information. 

Handling the No-Keyword Obstacle: The no-keyword ob- 
stacle should probably be handled in the same way as finding 
good keywords for headings and indexes. In other words, it 
requires a good deal of skill and effort to do a proper job. 
Within this paper only a few suggestions can be given. 

If you chose the wrong type of port, the wrong specifics for a serial 
port (such as the baud rate), or the wrong printer port number, then 
you must redefine your printer for WordPerfect before you can 
print. If you need to redefine your printer port, see Appendix A. 

Trap: The message “Press “Go” to continue” indicates that 
WordPerfect is waiting for a signal. 

At certain times, WordPerfect will not print until you signal that you 
are ready. When you see on the Control Printer menu, the message 
“Fix printer--Press “G” to continue,” one of the following problems 
might exist: 

You defined your printer for manually fed paper, or you are 
using a form defined as not initially present in your printer. 
(Appendix A describes how to define your printer and 
printer forms.) WordPerfect is waiting for a signal that the 
paper has been inserted. Insert the paper and type G, Go 
(start printer) (4 or G). 
... 

~~ 

One-it often pays off handsomely to begin by creating an 
ovewiew of the primary and secondary keywords on problem 

Writers might want to start with a list Of genera’ key- 
words. For example, they could use the italized keywords in 

Fig. 4. The icon immediately draws the attention. For users who do not 
yet known the meaning of the icon, the word Trap is useful, suggesting 
that a warning or some problem-solving information is presented. The error 
message specifies the kind of problem that is discussed. Its inclusion in the 
text facilitates the users’ search for problem-solving information. 

Fig. 3. This list could then serve for generating and structuring 
the specific keywords that are most relevant for the task at 
hand. 

Two-the filled-in list can be used to decide which keywords 
should go where. Typically, the writer must choose between 
the table of contents and the index. Writers might want to 
consider here that keywords often serve the dual purpose of 
facilitating access and helping users express their problems. 
Keywords can help users clarify the kind of information sought 
and thereby help transform an ill-defined situation into a well- 

defined one. For this reason, it is advisable to present specific 
and general keywords in both the table of contents and the 
index, but to vary their dominance. The table of contents is best 
for presenting the majority of general keywords. The index is 
best for presenting specific keywords. 

Three-the use of a (check)list with keywords could alert 
writers to the absence of important signal words such as error, 
error message, message, problem, problem solving, or help in 
their indexes. In addition, such a list may also partly solve the 
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With Block on, press the PRINT (Shift + F7) key. [Pulldown menu: 
File (F), Print (P).] Now instead of displaying the Print screen, 
Wordperfect prompts 

Print block? No (Yes) 

Type Y to print the block; type N or press the ENTER key to abort 
the print. 

For sheet-feeder and continuous-paper users, when the paper 
is present in the printer, the printing will begin immediately. If the 
paper is not initially in the printer, or your printer has been 
defined for manually fed paper, the computer may pause and 
sound a beep, indicating that it is waiting for a signal that you 
have placed a fresh piece of paper in the printer. 

Fig. 5.  A typical example of “hidden” problem-solving information. In the 
absence of any visual marking, scanning users may find it very difficult to 
find the help they are looking for. 

Input by hand 
It is also possible to give paper input by hand to the printer in case 
the current has been switched off. This procedure is as follows: 
1. .... 
L. .... 
3.  .... 
4. Turn the knob clockwise until you can clearly see the top of the 

paper coming out from the lid. 
5. If the paper is positioned somewhat out of tilt, you should 

press the lever forward and reposition the paper by hand. 
Next, you press the lever backwards again. 

6. Close the cover. 

Fig. 6. ”Regular Step”-variant. Problem-solving information is placed within 
the procedure (i.e., step 5) and marked the same as the regular steps in the 
procedure. 

problem of using the right words and of choosing the right 
word order. Special attention is needed for the inclusion of 
words such as mistakes, errors, and error messages because of 
the emotional reactions these terms may evoke. For example, 
some writers prefer not to present the keywords error or error 
mewage in the table of contents because they believe users 
and potential buyers see this as a signal of a flawed program. 

Four-writers might want to add secondary entries to gen- 
eral keywords in the index. The inventory indicates that writers 
tend not to specify general keywords. For example, only two 
indexes had secondary entries to the keyword error messages. 
With a (check)list it is relatively easy to create these. For 
example, to the primary keyword error messages writers 
could secondary entries by adding actions ( 
. . .-removing, . . .-deactivating), and objects or states (. . . - 
about insufficient memory, 
installation). Such secondary entries further characterize the 
problem and thereby fit the purpose for which users sometimes 
scan the index [34]. Beginning with a general term, users look 
at subordinate keywords in order to narrow down their problem 
definitions [20]. As an aside, it is noted here that writers often 
do not present the original message in the manual [38]. This is 
unfortunate because such messages express the problem and 
thereby serve as the first cue in scanning. 

Five-a different suggestion altogether is to work wzth 
eirzpzrzcally based keywords, which could make the index as 
much as five times more successful 1261. However, this option 
seems feasible only for well-studied software programs such 
as word-processors. 

Six-writers probably ought to check whether their index is 
long enough. As a rule of thumb, writers should aim for an 
index of 5% of the size of the manual [ I ] ,  [41]. For a manual 
of 200 pages, this would mean a 10-page (two column) index. 
This is a tough criterion. The mean score for the indexes of 
the manuals in the present study was 2.9%, and only six of 
the manuals satisfied the 5% criterion. 

Handling the No-Marking and Misplacement Obstacles: A 
discussion of how one might go about removing the barriers of 
no marking and misplacement is deferred until after the next 
study. This study addresses the basic question of whether it 

Input by hand 
It is also possible to give paper input by hand to the printer in case 
the current has been switched off. This procedure is as follows: 
1. ... 
2. ... 
3. ... 
4. Turn the knob clockwise until you can clearly see the top of the 

paper coming out from the lid. 
y the paper IS  positioned somewhat out of !if!, you should press the lever 
forward and reposition !he paper by hand. Next,  you press the lever backwards 
again 

6. Close the cover. 

Fig. 7. 
within the procedure and marked to make it stand out on the page. 

”Skipable Action”-variant. Problem-solving information is placed 

is important to opt for the distinct marking and placement of 
short sections of problem-solving information. Some reasons 
for doing so have already been indicated in this paper, but these 
were raised mainly in support of scanning. The accessibility 
of problem-solving information was examined for a user who 
consults the manual after having been confronted with a 
problem. 

Clearly, users also often need help while processing the 
manual. Study 2 examines this usage. It focuses on arguments 
for marking and placing problem-solving information so that 
readers can gain the most profit. In addition, the study exam- 
ines whether theory and practice agree on an optimal design 
solution. 

STUDY 2: 
DESIGN RATIONALE 

This study focuses on the marking and placement of short 
sections of problem-solving information. Typically the man- 
uals of Study 1 use three variants for their presentation. 
Problem-solving information is presented as a Regular Step, a 
Skipable Action, or an Afterthought (see Figs. 6-8). The main 
differences between these variants have to do with marking 
and placement. 

Marking: Why should one mark short sections of problem- 
solving information? First, marking is vitally important for 
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Input by hand 
It is also possible to give paper input by hand to the printer in case 
the current has been switched off. This procedure is as follows: 
1. ... 
L. t.. 

3. ... 
4. Turn the knob clockwise until you can clearly see the top of the 

paper coming out from the lid. 
5. Close the cover. 

If the paper is positioned somewhat out of tilt, you should open 
the cover, press the lever forward and reposition the paper by 
hand. Next, you press the lever backwards again and close the 
cover. 

Fig. 8. ”Afterthought”-variant. Problem-solving information is placed in the 
paragraph that follows right after the procedure. It is presented as plain text, 
not marked, the same as all other conceptual information presented in the 
paragraphs. 

scanning. Marks catch the user’s eye. Second, marking can 
prevent problems for readers. When the problem-solving in- 
formation is marked differently than the regular steps, the user 
cannot confuse one for the other and accidentally execute some 
corrective actions. Third, users will come to recognize the 
problem-solving information as a special information type that 
can be skipped at will or consulted when needed (as in Fig. 7). 
A special type of consulting was observed in an experiment. 
After having completed a procedure without failure, users 
would start the task again and do something wrong on purpose 
in an effort to practice problem solving [71, [331. 

Placement: The best place for presenting short sections of 
problem-solving information is within or immediately after 
a procedure [6], [7], [ 3 3 ] .  In the vicinity of a procedure it 
better supports problem detection, definition, diagnosis, and 
correction. One argument for this just-in-time presentation is 
that users sometimes make mistakes of which they are unaware 
and which are not flagged by the program. In these cases, 
users need help to catch problems early. Well-placed problem- 
solving information offers such help. It decreases the chances 
that problems pile up, that a multitude of key-presses lie 
between the onset of the problem and the moment of detection, 
which makes diagnosis difficult if not impossible [33]. Another 
argument is that users sometimes ask themselves “Is this 
right?’ after having wrongly executed one or more actions. 
A timely presentation of problem-solving information gives 
the needed feedback by signaling the mistake. By suggesting 
what might have gone wrong, well-placed problem-solving 
information can also help users in drawing the right diagnosis. 
A third argument is that most error messages on the screen 
do not tell the user how to solve the problem. So for these 
messages too the presence of well-placed problem-solving 
information in the manual can be important. 

To find out the main reasons for choosing a particular 
mixture of marking and placement of problem-solving infor- 
mation, a group of student designers was shown an example of 
each variant-without their descriptive captions-and asked 
to state why writers might want to present problem-solving 
information in that way. After having done so, the students 

indicated which variant they thought best. A comparison of 
the students’ choice with the choice that was found most in 
the manuals was carried out. 

Subjects 
Forty students participated in the study. All students were 

volunteers and in their third or fourth (last) year of study for 
a Masters Degree at the Faculty of Educational Sciences and 
Technology at Twente University. These students are trained 
to become designers. They specialize in the presentation of 
information for instructional purposes, and they are well- 
trained in document design. 

Results 

mation as a Regular Step (see Fig. 6) are that: 
The main arguments for presenting problem-solving infor- 

it forces a controlling action 
problem-solving information is presented as something 

it is well-timed, placed where users need it most 

The first two arguments pertain to marking. Students fre- 
quently mentioned how the presentation might trigger a user 
action the same as a regular step would. By its presentation, the 
problem-solving information inherits the qualities of regular 
steps. In addition, users are forced to do something to monitor 
their behavior. Typical reactions in this respect were “it’s kind 
of hard to skip,” “it takes users by the hand,” and “you know 
when to be careful.” The presentation also conveys the idea 
that it is normal for users to encounter problems. Problems are 
treated as part of what users must learn to deal with, an ap- 
proach that may help reduce the likelihood of problems having 
an upsetting and frustrating effect. The final argument concerns 
placement. Typically, students indicated that the Regular Step 
variant offers problem-solving information “where things are 
likely to go wrong,” “where it is immediately useful,” and 
“where the action is.” 

The main arguments for presenting problem-solving infor- 
mation as a Skipable Action (see Fig. 7) are that: 

it is clearly distinguished from other information types 
its presentation draws the attention, which can be very 
helpful for users who search for problem-solving infor- 
mation 

normal, not as odd or disturbing 

it can easily be skipped-if you know the convention 
it is well-timed, placed where users need it most 

All but the last argument concern marking. The presentation 
in the Skipable Action variant literally helps users see some 
other type of information in the procedure: “Users can hardly 
fail to perceive this as a special type of information. At the 
very least they will immediately know that this is not the 
same as a regular instruction.” The students also noted that 
the distinct marking supports different ways of handling the 
manual: for scanning and reading to learn or do. In addition, 
some students noted that a distinct marking is not just handy 
for locating problem-solving information, but also for enabling 
users to skip it easily when not needed: “The user is offered a 
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TABLE I1 
THE PR~FERENCES OF STUDENTS AND WRITERS FOR PRESENTING 

SHORT SECTIONS OF PROBLEM SOLVING INFORMATION 
(Scores in percentages ) 

Preferences of Students (%) Writers (%) 

Presentation Type: 
Regular Step 8 7 
Skipable Action 78 30 
Afterthought 15 63 

choice-provided that he or she knows what to expect here.” 
The last argument, which refers to placement, is the same 
as for the Regular Step variant. The value of a just-in-time 
presentation was also mentioned. 

The main arguments for presenting problem-solving infor- 
mation as an Afterthought (see Fig. 8) are that: 

it cannot be confused with instructions 
it leads to clean, crisp instructions 
being set apart it can easily be refound 
it follows the rule that regular instructions should be 
placed before the exceptions 

All arguments for this variant concern placement. Many 
students mentioned that the Afterthought variant helps users 
keep problem-solving information apart from the procedure. 
This leaves the procedure unspoiled: “There is no needless 
information in the instructions.” The students also mentioned 
that users might be able to access the information relatively 
easily because it was presented in the important first sentence 
of the new paragraph. The students’ last argument refers to an 
instructional design principle which suggests that it is best to 
confront learners first with the regular case and then to inform 
them about exceptions. 

Tying Theory with Practice: When asked which of the 
three variants the students preferred, the outcome was 
unequivocal. The majority of students preferred the Skipable 
Action variant (xz = 35.4, d f .  2, p < 0.001). This outcome 
fully agrees with theory. It indicates that the students favor 
a marking that enables users to scan and easily skip this 
kind of information. In addition, it supports the idea that for 
placement, the just-in-time criterion is the most critical one. 

Practice was found to vary significantly from theory (see 
Table 11, (xz = 50.9, d f .  3, p < 0.001). In the manuals the 
problem-solving information was presented more often as an 
Afterthought than as a Skipable Action (xz = 14.6, d f .  2, 
p < 0.001). Unfortunately, most of these Afterthoughts in the 
manuals are presented late; 67% of these Afterthoughts refer 
to a problem the user would already have had to deal with. For 
example, an Afterthought to a seven-step procedure referred 
to a mistake the user might have made in step five. 

Why does practice not concur with theory? One of the 
reasons may be that writers use the Afterthought variant to fit 
the presentation within a conceptual approach. They present 
the problem-solving information to make a general point, 
using it primarily for promoting some kind of general insight, 
attitude, or behavior rather than as a means to help users deal 

with the particular problem. The following example effectively 
illustrates this intent: “Should you receive the message ‘disk or 
directory full’ you are in a situation from which it is impossible 
to recover your file. Always take care that the disk on which 
you want to save your data has enough free space.” 

Another reason that practice does not concur with theory 
may be that writers opt for the Afterthought variant out of 
convenience. Typically, regular task analyses ignore break- 
downs, and writing is heavily biased in favor of presenting 
only instructions for flawless performances [42]. When the 
need for including problem-solving information shows up in 
testing, the writer faces a difficult decision on marking and 
placement. It is then often too late to do anything special, 
as the design options are limited. One of the most neutral 
solutions is to present the problem-solving information in the 
first few sentences of the nearest paragraph of text. 

Another argument, related to convenience, is that sometimes 
similar problems can occur at several stages in the procedure. 
If these problems require identical solutions, writers may, for 
the sake of brevity, opt for a presentation as an Afterthought. 

Discussion 
The data show that the students strongly favor a presentation 

in which short sections of problem-solving information are 
given a distinct marking and a just-in-time placement. In 
addition, all of their arguments to support this choice fit very 
well with the arguments raised in the literature. In short, the 
design choices and considerations of the students concur with 
theory. However, this does not concur with practice. In most 
manuals, the problem-solving information that appears in the 
vicinity of a procedure is presented late, making it unfit for 
immediate use. 

CONCLUSION 

From its early conception onward, the minimalist approach 
to documentation has stressed that users often face problems 
whose handling should be supported by the manual or pro- 
gram. Indeed, the principle to support error recognition and 
recovery, in which the word error means exactly the same as 
the word problem used in this paper, has always been one of 
the key design principles in minimalism 161, [7 ] ,  1431-1451. 

Critics have expressed opposite views on the need to stress 
that manuals should support user problem solving. Some 
authors say that it is common practice, that conventional 
manuals already adequately offer this kind of help. Others 
emphasize that it is not common practice and that only minimal 
manuals adequately support problem solving of users. For 
example, Williams and Farkas [46] argue that “the minimalist 
position on error recovery is a position most of us would 
endorse as good, old-fashioned, common sense” (p. 41). In 
contrast, Draper and Oatley [47] state that “the most salient, 
single concrete technique (of minimalism) is to support error 
recognition and recovery. This is often the most obvious differ- 
ence in content between a minimal manual and a conventional 
manual” (p. 226). 

This inventory indicates that supporting the problem solving 
of users is not common practice. The (conventional) manuals 
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that were analyzed failed to give adequate help. A major 
finding was that the problem-solving information was too 
hard to locate. Another major finding was that theory and 
practice are strongly at variance with one another in presenting 
problem-solving information. In this respect, the inventory 
serves mainly as food for thought, as a stimulus for writers 
to reconsider choices. 

The inventory gives only a partial answer to the question of 
whether manuals adequately help users in handling problems. 
Many unresolved issues remain. Two very important ones are 
combining online and paper support, and examining the effects 
on users. 

Combining Online and Paper Support: The inventory fo- 
cused on the support given on paper, ignoring the online help 
for problem solving. Most companies (and users) want some 
support on paper and some online, which raises the question of 
what is to be presented where. In dealing with these questions 
at least two factors should be considered: user knowledge and 
skill, and the origin and effects of problems. 

A strong advantage of support on paper is that navigating 
is relatively easy, that it does not tax the users’ processing 
skills as much as online help. Among others, this suggests that 
novices should be given some problem-solving information 
on paper, before one can expect them to profit from online 
help. One type of help on paper that is likely to be beneficial 
for the novice as well as the expert is generalizable help, 
information that creates important insights or that fosters 
problem management. Experts too are often in need of such 
help, as “in many cases it is not just the pitiable novice but 
also the highly respectable expert who gets into trouble in the 
real computerized office world” [48, p. 3261. Generalizable 
help for the novice may consist of information about toggle 
keys or an explanation of the undo option. 

Writers should also consider the origins and effects of 
problems when deciding which help should be given where. 
For example, some problems require a medium of presentation 
that works independently from the hardware or software so that 
users are not left unsupported when the hardware or software 
fails. And of course, paper manuals are unique for handling 
problems for which users cannot access the online help. 

Two such unique situations are interruptions and crashes. 
Novices often need some help with interruptions such as 
unexpected (error) messages that appear during task execution. 
Without some support on paper, a novice may not understand 
the error message or know how to make it disappear (to close 
the window which presents it). Crashes effectively shut out 
all possibilities of accessing the online help. So, if a screen 
suddenly turns black, both the novice and the expert may be 
in need of some help on paper (or from a friend or help desk). 

The insight that crashes should be discussed on paper is 
of course not new. In fact, detailed analyses of the data 
gathered in this inventory showed that writers tend to support 
system or program failures somewhat more frequently than 
other problem types such as slips and problems of a syntactic, 
semantic, or domain-based nature [38]. Interestingly, these 
analyses also indicated that 19% of the short sections of 
problem-solving information contained no information on how 
to solve the problem. 

Writers might also want to consider their liability in deciding 
which help to put where. Severe problems that may damage 
the hardware or software or injure the user are probably best 
discussed both on paper and on line. 

Examining the Esfects on Users: Testing is invaluable for 
a number of reasons. First, testing is always needed when 
different theories or views contradict one another. Recall, for 
example, how authors may hold different opinions on the 
adequacy of problem-solving support offered by manuals when 
there is no evidence to support either stance. Second, testing 
is needed to show whether a design variation really makes a 
difference. Only tests can prove if it is the design variation 
and not some other factor that accounts for the outcome. And 
only tests can indicate whether the effect is substantial enough 
to warrant use in practice. Third, testing often brings to light 
new issues. For example, a recent test with eight (reference) 
manuals for Wordperfect showed that users may face yet 
another obstacle in accessing: lack of page precision [38]. The 
test showed that the indicated pages for the indexed keywords 
were often imprecise. Users frequently had to read three pages 
onward from the page indicated before reaching the problem- 
solving information. Interestingly, the test also showed that 
six of the eight manuals-with an average size of more than 
1000 pages!-failed to give problem-solving information on a 
rather common printing problem. 

This paper started by stating that the dearth of inventories 
poses a barrier to the advancement of technical writing as an 
applied science. The inventory was an attempt to reduce some 
barriers, tying theory and practice in various ways. It gives a 
state-of-the-art overview, but it is not a completed enterprise. It 
is a start that hopefully stimulates practitioners and researchers 
to bring forward their insights. 
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