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ABSTRACT

Users of help systems often complain that the documentation is
pitched at the wrong levelbut thefi r i g h t differsl aeneng |

users Building on a prior definition of the space of posge
expressions of documentatiam terms oftask application and
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any particular version of a help system Idomeet the needs of

most users. And it remains unclear how
documentation thaadequatelyargetsthe levels of expertise that
users say they wanfThis issue couldpotentialy be solved
throughthe design and developent ofan interface that ebles

to produce

users to tune the level of technical explanation to suit their level

user experience we explore what it means to express help at
different levels. Wealsosurvey other dimensions in which help
contents may be organized to provide ease of access to th
information people need when troubleshooting applicatiand
conclude byproposingan interfacethrough which users could
navigate dynamically, thus finding help expressed at thein
iright.o | evel

of experience which requireshelp to be writteninto multiple
(Iaevels with respect to a specific setdifnensions

The main objective of this papethen,is to explore kinds of
levels of helpand what it would mean to express documentation
in different points in the space defined by multiple dimensions of
help. To addresghis problem we reviewwork related to the
design of multlayer and multidimensional interfaceguild on
previous modek of help for differentlevels of experiencdy
formalizing a multilevel nodel, and develop examples of
rewriting helpfor multiple levels.We conclude with groofof-
concept design for a useontrolled dynamic multdimensional
help systemand a discussion of the issues raised by our
approach

Categories and Subject Descriptors

H.5.2 [nformation In terfaces and Presentatioh User
Interfaces i Evaluation/methodology, training, help, and
documentation

General Terms
Human Factors, Measurement

2. MULTI -LAYER AND
MULTI -DIMENSIONAL INTERFACES

Multi-layer and multidimensional interfacelesignshave been
proposed foruserinterface applications, particularly to address
changes in usability requiments as users gaiaxperience
Review of the literature indicatekat this approach has not yet
1. INTRODUCTION been applied to help systems, which appear to be particularly
When faced with problems in using computer applications, vulnera_ble to mismatche; between user and system in their
peopletypically resort to triatanderror methods rather than use eSPective levels of experti§g], [10].

the appl i cat i[lalnVhen abked what they svane mMulti-layer interfaces display content organized in different
in computer documet at i on, usersd top layerstitaevargagossincreasingeaels bf gompléxityrelative to
and appropriateness of explanatjaq]. userexperience This kind of designenablesusers to learin a
structured sequence while limitifgaturecomplexity[12]. This
has been called a
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Help systems areften tuned to a level of technical detail that
does not match the level of experience of users, who find the2 PP T oach
explanationsn online help to be either too complex or too basic
to address their questiorglequately{9].But precisely because
users vary in their needs incompatible waysit is unlikely that

Atrai

An example of suclaninterfa@ i s Sh n eultdlayer manoé s
interface for a text editpmwhich features a slider bérat moves
througheight layers of feature complexifi3]. As seen in Figure
la, the interfacalisplayeda limited set of features at tHigst
layer, offering only basic editing functiortie novice users of the
application.In Figure 1b, the interfacehangedas the slider bar

is moved to the third layer, displaying more features and
grouping previous features into submen&sch layer in he
interface presert featuresgrouped intacategorief increasing
complexity such as basic functions editing, formatting,
structures(e.g., tables and framés and document styleg13].
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Shneiderman also suggedthat layes may begrouped by usage

The multHlayer tutorial does notdisplay varying levels of

patterns, task complexity, or according to the topic structure of complexitylike the multilayer text editarbut a careful analysis

training textbooks.

Another example of anulti-layer interface displays a step-
step tutorial on how to build an electrical circyit4]. The
interface reveals additionaiformation abouthe current flow in
the circuit at eachstepin the tutorial. The interface is shown in
Figure 2.

Summer in Greece ‘

Open Close Print Help

H Crete: near Heraklion

The Palace of Knossos, built during 1900-
1500BC, as a labyrinthian complex around a
central processional plaza. It was the home of
the Minoan Kingdom where royal residences
had plumbing and good lighting. It was destroyed
by earthquakes and fires around 1450 BC.

B O O ~N ®

Crete: Hania
Venetian port and fortress, built in 13t century

B A

Figure la.Interface with lowfeaturecomplexity.

SUITHTIC ceLC

File| Edit View Format Help

Open : * O

Close | near Heraklion 8

Print |Palace of Knossos, built during 1900- 7
—oo3C, as a labyrinthian complex around a

central processional plaza. It was the home of
the Minoan Kingdom where royal residences 5
had plumbing and good lighting. It was destroyed |,
by earthquakes and fires around 1450 BC. B
2

Location is 5 km south of Heraklion.

Crete: Hania
Venetian port and fortress, built in 13 century 1

Figure 1b.Movingtheslider increasegeature complexity

% Learning ‘The Starter’ 1]
Fie

1. Pressing down the start
0. Introduction push button allows current
1o flow to the coil.
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Figure 2.A tutorial with layered explanations

of the layeredinformation displayed in the tutoriahsws that
additional information is introducetb addresscommon user
guestionsidentified by Kearsleyjf] such as fAHow

car

this?o0, nwWrag HB&lppwe s oul Sbmel resp

of this information is already available in online helpyt
additional workis neededto provide answers at each level of
user experience.

A differentkind of interface a multidimensionalinterface was
proposed by NovicK8], who organized different aspects of a
flight crew operatingnanualinto three dimensions:

A Why: purpose of a procedure (h e pr ogoagssd ur e 6 s
A  What:whattodo{ he pr cact®dur eds
A How: how tocarry out a proceduréhe  p r o caxtibns). e 6 s

These dimensionscorresponding to the stages of the Gulf of
Execut i on sinadel oNthe usainmeéface action cycle
[7], are displayed in the interface, and can be toggled on or off by
using chek boxes to select which aspects to show or hide. The
interface is displayed in Figure 3.

Procedure:
Sequence: Author. | David G. Novick
| 05 Nov 1998

Version:

Actions

Delay response due to PNF e If you need a short-term Select DCDU LSK for STBY.
transient cockpit delay to respond to the
workload. clearance, respond STBY.

Ensure mutual PNF  ® &nnounce: "Responding standby.” Read aloud from DCDU.
awareness.

Inform ATC that the PNF e Respond ROGER Select DCDU LSK for ROGER.
aircraft will comply with
the request to report.

Ensure mutual PNF e Announce: "Responding roger to Read aloud from DCDU.
awareness. request to report.”

Mode O Edit Update(_Uer )

Figure 3.Whywhathow dimensions

The whywhathow dimensias provided a model that may
improve navigation in help byorganizing its cotents into
selectable moduleshose contents are categorized similar to the
manual presented by Novick. Alsas we will show in Section 4,
these dimensions vary across multiple levels.

The multHayer and multidimensional interfaces presedt
examples of models thathave been applied to computer
applications and whiclould be applied to thdesign of online
help by separatinchelp content into different dimensions and
varying the content across multiple layerslative to complexity
levels Even if a sebf dimensions could be defined, though, the
difficulty lies in categoriing the help conteninto layersat the
fi r i g h tofthelgfoe userd with varying degrees of experience

3. THE TASK -APPLICATION -USER (TAU)
MODEL

Rewriting help across levelgaises the question of the
dimensions across whidtelp should vary Previous studie$9],
[10] showed disagreemenamongusersas to wlich dimensions



inhel p should be .&ur curéneresdrchi g
explores these issuesbyo r ma | i z i n@ mddelchhelp | e
dimensions.Kearsleyidentified threeimportant dimensionsfor
help systemst h e uask exgesence, program experience,
andcomputer experience:

f Taskexperience describes the
the particular task or set of tasks for which an application or

fia explore ¢his eskue, we rewrofmrts ofthe contents of ra
gx@sting commerciahelp system to adapt them across multiple
levels. Our work involved determining which parts dhe help
topic corresponed to the whywhathow dimensions, and
whether we could produce coherematiationsof a help topic for
nqyige gintesmediafe, agd.exper,usetsjs involyegroyicing 4, 4

levelsfor each topi@and its contents.

group of applications were designed. Namely, a person mayFor this study, we developed multiple versions of parts of the

be an experin statistical analysisbut does not know how
to use thestatisticd formulas in Microsoft Excel

A Application experi ence denotes t
experience with respect to a particular program.

A Userexperience refers to
using computers and other applications.

We expressK e a r s dineegsdns as a function calledAU
(abbr evi farttaskl appication and usei h u $,a,0U (
representshe level of experience of a user with respect to each
dimension.Following Kearsley andCo v i and AMRtke
adaptaion of the modeldi f f er ent val ues o
situate a particular user in a thréienensional spacgossible
expression of helpas depicted in Figure 4.

a ~ .
Us e r (eral experience

with computers

Application
Task Experience
Experience

Figure 4. The AU dimensions.

In our simple initial model of ¢ U di mensi ons
following level ratings for users: 1 for novice, 2 for intermediate

active research issue.

4. REWRITING HELP FOR DIFFERENT
TAU LEVELS

We now turn to the main contribution of our work, in which we
examine what it would mean to vary explanations in help
systems for different levels of user experience.

help system for Micrasft Excel, where these versions
corresponded t@ombinations ofd i f f er ent
W%osing E‘%(c(gl,r v&essougrpt a0, %oplicati%n for which we could
reasonablfy expect to find populations o¥ users who varied
significantly

with a particular computer application, and for that experiment
we used Microsoft Publisher. As we plan to testthe mo d e |
embodied in a sersettable help system, ware interested in
having variable levels of experienc®ther studies suggest that
levgls af @xperience witiMicrosoft Excelvary robustly among

pserg[9, d11],(Jso phig apaligaton showdhave future study
participants who can represent all leveiexperience.

To develop examples of help expressed with different
combinati ons ,we rewtbteFpxacr dablpbéspicon s
copying and pasting multiple items across Microsoft Office
applications using the clipboard, andoguced three different
versionsof this topic: Ut( 1, 1,)2, 20 (,3,3h kvHile wig(
have yet to assign absolute values to thelimensios for
particular topics, we were able to rewrite three help topics that
can berated with respect to each othdthat is,some features
seemless advancd than othes. For examplecopy and paste
appears to be less advanced tlapying and pasting multiple
items across programs using the Microsoft Office clipboatt

help topics by themselves, in the absence of a specific task,
proved unsuitable farating in thetaskdimension.

As w¥ §naly9eﬁ fhe thrdl Excoms help topics, we found that

] ' the whywhathow dimensionsvere not clearly identifiable. Thus
and 3 for expert. We have yet to determine if we could vary the

contents of help across additional levels, and this remains an

we had to writesome additional contentsfor these topics,
especiallythe what compment. Interestingy, similar contentwas
added in Excel 2007 help.

The main issue wittboth versiors of Excel help is that all help
topics containedmixed leves of explanation because technical
terms, icons, and other explanations for each feature were
included in the sameparagraph or even within the same
sentenceA partialexampleis shown in Figuré.

Implementing a help system im multilayer interfaceinvolves
adaping the contents of thielp system acrods h aiméisions
of experienceGi ven t he U itrwasdneticlear thah o
this could be accomplished in practic@ur challengenvolved
choosingwhich contents correspoadto each of the whywhat

+ of the following:

To move cells, click Cut [i] on the Standard toolbar (toolbar: A bar with buttons and options that you use to carry out
commands. To display a toolbar, press ALT and then SHIFT+F10.), or press CTRL+X.

To copy cells, click Copy =3 on the Standard toolbar, or press CTRL+C.

the upper-left cell of the paste area (paste area: The target destination for data that's been cut or copied by using the
Clipboard.).

how and
multiple levels of experiencd.this were done appropriately, the
organization and presentationtaflp across multiple dimensions
and levels of experienceould enable users to find the
information and usethey needed to perform a task with
computer applicationThis mapping proved to be natvious.
Moreover, as noted earlier, it remains unclear if thg-what

U di mensi on squldvarpatrosh o w

t hFégare5. Eplandtiensifor all levelsf experience
in the same sentence.

We rewrote thecopy and pagtamong programgopic for each
level. TheU ( t ,explanktjon of the topic in Figui® aimed at
novice computer users who are new to Exagdes simple
vocabulary and visual guidance on how to carry out each step,

how dimensions are actually distinct fromtie di mensi ons .

i acr oansasttirhareldied d i
t h Estudyl[£2F WeOrieeded €ubjécts avho heRl XitPeCof rio expdriénce

par amet e
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along with an explanation for what the feature is, why use it, and
how to use it.

A U(t,2,2) explanation of the| topic, aimed at intermedilate us
computers who have intermediate experience with Excel, still
reminds users what the clipboard is, but omits pictures and
assumes the user knows how to find the menus that are outlineq
in the topic. This version of the topic is shown in Figidre

Finally, t h develUexplanafion 8des netxupeeanyt

graphical guidance, uses more technical terms, and even sugges
keyboard shortcuts so that users can copy and paste morg
fluently. Ths version of the topic is shown in Figure 8.

)]

These different levels of experience vary only with respect to
application and user experience together. We have yet to
determine how to vary help by task or, more interestingly, in
other U combU@atBpA} lfthesefirhed s 1|, 2) .
combinations prove to add little benefit or to be impractical, this

would suggest that the U mode Figurg 7 Ayn|ingermgdjatdeye %apaitiqn forsthe SG ORiCe gy ci |

the number of dimensions.

This feature enables you to copy different information such as text and pictures 5 CONCLUSION
into the Clipboard so you can paste them onto a document in a different This paper presented a survey of dimensions in which online
Microsoft Office program. As an example, you may want to copy text from a . . . . -
Word document to a brochure you created in Publisher, or a pie chart from Excel help can be modularized to improve its navigability, some of
to PowetPoint fora presentation which addebksds mikmatch between u
The Clipboard contains the different items you have copied and shows you which lending themse!yes to variation across multiple levels of user
program you copied them from: experience. Th&model described a set of dimensions in which
PrrsreE e | we were able to vary help relative to the whlyathow
dimensions in which we categorized its contents. goat was to
Click an tem to paste: vary the level of explanation in help to provide a suitable
ﬁj Meeting Agenda representation for users witlifferent skill levels.
) 1234
] Holidays
L3 070
@005
(] 5]

You may use this feature if you wish to swap text, images, and other information
among Microsoft Office programs without having to use single Copy-paste
commands for each text or picture item.

How to copy and paste information among programs:

1. Open the Office Clipboard from the Edit Menu

E) B | Edt | Yew Insert Fomat Tools Dat
D& Bl¥xEg

Figure 6. A novicelevel explanation on how to copy apdste
multiple tems with the clipboard

Figure 8. An expertlevel explanation for the same topic.

The U model can be embodied in &
application. Figure9 shows a design concept for such a help

system, which combines both the mudtyer andthe multi
dimensional design Each U Il evel represent
help topic, and users can customize the level of explanation in

each help topic by moving the slider bar to the right to increase

the level of explanation or to the left to decredise level of
explanation.



