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Abstract
This paper introduces the architecture of an adaptive intelligent help system. The paper
also discusses how this system can operate with different users and applications adaptively

and intelligently. Novice users certainly need help to learn and to use the target application. Th
Even experienced users need help to make the most effective use of the application. This: domain
system also emphasizes the motivation of learnability through help strategies. particul
transitic
1. INTRODUCTION of e:t.:h]
. . e e interfac
_ A help system should assist the user in specific situations. There are two aspects on - could h
which an intelligent help system should focus in order to provide effective support to the dhisis n
user. These two aspects are who the user is and when the help should be activated. The g
first requirement for the system which is its ability to adapt and give advice intelligently, is dcsigr;en
that the system must know the expertise level of the user. The system adopts the help sy
methodology directly from the model which infers an individual user's task-specific. useFr) }1);‘
expertise dynamically[1]. The second requirement is that the system should be able to; word pr
monitor a user's activity in order to detect any error or inefficiency. To meet these two: ain far
criteria, our system includes a Help Strategy Map (HSM) and a Task-domain Knowledge
Checker (TKC). Both are discussed below.
An adaptive human-computer interface can potentially fulfill three key roles in suppon 3.SYS"
of the user: (1) it helps users accomplish intended goals on the target application; (2) it
enables users to understand how the application operates; and (3) it can increase the abilities Th
of the user [2]. In this paper, we suggest that an intelligent help system should dynamically. 8 ‘
trigger an adequate help strategy for each individual user as the situation requires. By doing £:58 ! 'SPTOP;
s0, our system aims to achieve the following goals: 1) problem solving -- helping user out; (T:l’(pcg
of the current interaction mistake or dilemma; and 2) task learning -~ helping the user to &3 )
gain familiarity with the task. By monitoring the previous five commands, this system;
generates a help message if the user commits an error or has obvious difficulties. Flgurc ' 4 HEL
illustrates the architecture and the components of the system.
The
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Figure 1. System Architecture

- 2, THE HELP SYSTEM
1t help system. The paper :

«d applications adaptively
use the target applicatio
of the application. This 3
strategies.

There are three basic concepts underlying this help system:
} 1. Task-orientation: The system emphasizes the representation of more specific,
. domain-oriented knowledge [3]. The purpose is to acquire sufficient knowledge about a
" particular problem area. The system is task-dependent so that its knowledge base is a state
" transition diagram. .
2. Explicit user's goals: In order to address the system’s generic functionality, the goal
of each task is pre-determined for the user. The object is to modify the behavior of the
- interface to meet the inferred goals of the user. It appears that the mechanism of our system
: could have the ability to detect not only the error, but also the user's intentions. However,
this is not in the scope of our focus.
: 3. Problem-solving and learnability: This is the main task which our help system is
designed to accomplish. Our design focuses on the specific context of help message. This
help system does not act like a tutor that provides the so-called best learning strategy. The
user has to solve the specific problem by using the target application (in our example, a
word processor). The system tries to help the user achieve the appropriate goals as well as
gain familiarity with the task.

There are two aspects on
: effective support to the
hould be activated. The
ve advice intelligently, is
The system adopts the
dual user's task-specific
ystem should be able to:
ncy. To meet these two.
Task-domain Knowledge

hree key roles in support
target application; (2) it
can increase the abililies
stem should dynamicall
ation requires. By doing
lving -- helping user out
ng -- helping the user to.
commands, this system
ws difficulties. Figure

.

3. SYSTEM MANAGER (SM):

The System Manager handles the dialogue between the user and the system. It issues an
appropriate help message to the user according to the help strategy from the Help Stratepy

Map (HSM) and the type of help content from the Task-Domain Knowledge Checker
(TKC).

g 4. HELP STRATEGY MAP (HSM):

T™. . JTIC'R & " _ 2.1 __ ¢ ote e -
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expertise of the user and monitor the user's performance. Two parameters are directly
derived from the previous information using a fuzzy inference engine and neural network
processes, namely the User Knowledge Level (UKL) and the Observer Performance Pattern
(OPP) [1].

The fuzzy inference engine identifies user's level of expertise for a specific task domain
dynamically, and the neural network determines the user's continuous performance pattern.
The HSM is a two dimensional table with five help strategies. The strategy in each cell is
determined by the user knowledge level (UKL) and observed performance pattern (OPP).

OPP ) VS | LS| US| LU | VM
UKL

1 A A B B C

2 A B B C D

3 B B C D D

4 B C D D E

3 C D | D E E

TABLE 1. Help Strategy Map
where:
OPP: VS: Very-likely stable
LU: Likely misunderstood
UKL: 1: Expert
3: Experienced

LS: Likely stable US: Unstable
VM: Very-likely misunderstood

2: Near expert

4: Near experienced 5: Novice

This explains
of the task.
Strategy C:
diagonal pos
current classi
Otherwise,
" that is the u
comprehend -
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HSM table.
From this p«
" classification
Strategy E:
7 lowest and i
unaware of tt
- learned enouy

5. TASK-DO

The TK(
evaluate its ¢
occurred and
diagram of th
. - constructed t¢

According to Fisher, Lemke and Schwab, a good help system must have a passive and step the user :

an active component [5]. Most on-line help systems are passive. A user must activate the
help system by either typing an help comwnand or clicking the help icon. Some help systems

track the user's navigation and the possible error the user committed. But those error _Aswem
messages focus only on general types of errors, This means that the user frequently does not ; °d“°f° E"_c“ '
know the system tried to help. The Five help strategies in Table 1 provide a user with the  functionality.
adequate help messages (passive or active). They include: 8 Wal)’t tlz fg‘g‘:

Strategy A: Message only. This category occupies the leftmost and highest three positions in
HSM. These positions stand for the user's high expertise and stable performance of the task.
Hence, the system should let this level of user be active and give the error message only.
The system does not provide any help or hint. The user must either activate the on-line help
or issue another command. By doing so, the system not only can obtain feedback, but also
achieve its goals. This feedback assists the system in deciding whether this user should be
reclassified. In another case, if this user was misclassified, we can assume that this user is
likely to commit another error and the system must reevaluate the current classification.
Thus, the system can offer an alternative help strategy based on the classification.

Strategy B: Message and ask if need help. This category occupies those upper and left
positions in HSM. We can see that users in this category might need some assistance. The
system provides an error message and optional help. The latter is to ask whether the user
needs the system to be active; that is, provides the right step. The user can bypass the help.

_ user's plans ar
user's curren
environment.
In our systen
user's movem
system knows

5.2 Example

For instal
paragraph and
for navigation
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This explains how the system can stimulate the user's learnability to enhance understanding

irectly

twark of the task.

attern Strategy C: Message and suggestion for the next right step. This category fills up the
diagonal positions in HSM. These users definitely need help in-order to maintain their

omain current classification. If a user takes the suggestion, the user remains in the current category.

attern. Otherwise, most likely the user is downgraded. At this point, the system acts semi-actively,

cell is that is the user still can ignore the suggestion. Therefore, the system helps the user to

P). comprehend the task.

Strategy D: Mandatory next step. This category occupies the lower and right positions in
HSM table, A user in this category should do the next step in order to continue the task.
From this point on, a user is passive until the system reclassifies the user to a higher
classification. ‘

Strategy E: Give information about the task and tell next step. This category consists of the
-lowest and rightmost three positions in HSM. A user who is classified in this category is
‘unaware of the task. The system provides more information about the task until the user has

.

- learned enough to move to another category.

-5, TASK-DOMAIN KNOWLEDGE CHECKER (TKC)

The TKC is used to track the user's actions during the task-performing process and to
evaluate its correctness and efficiency. This procedure not only can detect if any error
occurred and but also can determine proper help messages. Based upon the state transition
diagram of the specific task (for example, the text editor in Figure 2), a rule-based system is
-constructed to store the necessary navigation to accomplish the task. By monitoring every
step the user attempts, the TKC is able to determine if the user is correct, wrong, or lost.

/e and
l'::e:?; 5.1 Technique of TKC
error As we mentioned before, our example in Figure 2 is only one small portion of a text
es not “editor. Even in a complex system, text editing consists of a number of tasks based on their
th the functionality. As long as a task state transition diagram can be formed for each one, there is
a way to monitor how the user navigates.
ons in 1t is generally agreed that an intelligent interface should be able to infer and evaluate a
s task. user's plans and intentions. [t should also adapt its behavior to the individual user and to the
only. usen:‘s current task [ﬁ]. . Our methodology can also be used in a task-independent
e help environment. By monitoring the user, the system should be able to detect the uscr.'s goals.
1t also In our system, we assume that user's goals are already known. The system monitors the
uld be user's movements and makes comparison to the state transition diagram. Therefore, the
1ser is system knows where the user is and whether any error has occurred.
ation. 52 Example
d Teft For instance, there is a file called EXAMPLE, the task is to delete the whole second
. The paragraph and then save it. This example is trivial. The TKC forms the most optimal route

e user . for navigation based upon the state trgnsition diagram. That is:
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If the user didn't type or select "OPEN", the TKC constructs the different message for
him according to the user's category in HSM.

Strategy A: On the screen, maybe it says "ERROR! Press RETURN to continue.”. After
the user enters RETURN, the system returns the user to the previous state,

Strategy B: On the screen, it says "ERROR! "XXXXX" is not correct here. Press
RETURN to continue or "ESC" for help.".

Strategy C: On the screen, it says "ERROR! "XXXXX" is not correct at this point.
"OPEN" is the right command. Press RETURN to continue.".

Strategy D: On the screen, it says "ERROR! "OPEN is the right command. Please Enter
"OPEN" to continue.”

Strategy E: On the screen, it says " To delete one paragraph in a file, you have to
"OPEN" the file first, and "BLOCK" the paragraph, "CUT" it, and "SAVE" the file.

The above error message for each strategy is only a possible suggestion.

Figure 2. State Transition Diagram Example

6. DISCUSSION

Since the novice-expert continuum exists, an intelligent help system should provide the
adaptive mechanism for the individual user. Novice users certainly need help both in
learning and use of the system. Even users proficient in specific tasks may have more to
learn [7]. That is why our proposed help system issues a help strategy based on not only
the classification, but the current performance of the users. The only way to use a computer
is by issuing a command. This can be achieved either by typing a command, clicking an
icon, selecting from a menu, or even talking to the computer system. According to Norman
[8], the interface should be designed to allow the individual user to: (1) execute an action by
more directly expressing high-level intentions; and (2) receive direct help in planning how
to carry out the task. The help messages in our system are designed either to recommend a
correct command or to assist using a correct command,
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7. CONCLUSION and REMARKS

This proposed help system is designed to provide help to different classes of users. One
strength of the system is the generic task-specific knowledge checker which can detect
errors and inefficiencies. Another strength is the HSM table which generates different help
» strategies determined not only by the level of a user's knowledge, but also by the user's
observed performance. Regardless of the multimode which an intelligent interface is
supposed to have, we believe our help system can function adaptively and intelligently.
.. Also, there are several challenging directions for future research:

1. How to integrate the help system to an intelligent user-computer interface. A help
system is only one of the functions of the entire interface. The multimode of interaction for
individual group of users is necessary for an intelligent interface. By the same token, a help
system should be able to determine what type of interaction mode is more suitable for the
individual user. .

2. How to implement this mechanism in a task-independent environment. There are
additional concerns, such as detecting the user's goal, necessary before the TKC can work
> on error-checking.
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