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ABSTRACT

A system development process, called the User Oriented Evaluation (UOE)
process, and an evaluation tool were created to place greater emphasis on user
needs during computer system development. The UOE process is an iterative method
for design that emphasizes the role of the user as the initiator of system requirements;
evolutionary design requirement definition by enabling users and developers to
experiment through the use of prototypes at ali phases of system design; and
appropriate utilization of developer and user areas of expertise. The evaluation tool is
an integral part of the UOE process and provides the ability to solicit on-line
meaningful feedback from users in real-time, and a means to capture a user's on-
going experience with the computer system. The paper contains a description of the
UOE process and the evaluation tool, the capabilities of each and the history of their
development.

INTRODUCTION

The ideal computer system is one that meets the user's needs and
expectations. To create such a system, user needs must be the driving force behind
system design. However, it is often difficult to identify user needs due to problems
such as a complex user domain, limited interaction between users and developers,
and difficulty in identifying user needs during test and evaluation. Often, users are
only included in the design process as reviewers before the system is coded and
during the test and evaluation which occurs toward the end of the implementation
process. The users, when placed in this role, act as evaluators of a developer's
system. This is opposed to making the users designers of a user centered system. The
User Oriented Evaluation (UOE) process and its related evaluation tool, which is used
to capture user comments during system test and evaluation, were created to assist
developers in emphasizing user needs during system development.

Developers at Pacific Northwest Laboratory (PNL) were tasked to create a
computerized research assistant for computational chemists (the Electronic Assistant
for Scientific Investigation - EASi). Computational chemistry research requires the use
of specialized complex computer applications to collect, integrate, synthesize and
generate new information based on individual insight, lt is difficult for a person not



specifically trained in computational chemistry to truly comprehend this user domain.
As a result, it was difficult for developers to initially identify user needs. Additionally,
developer access to users was limited. Given these problems, it was necessary to
establish a design process that would allow developers to create a usable system
without becoming skilled in the user domain, and which would increase the benefits of
any development efforts that involved users. The UOE process and the evaluation tool
were the result of these efforts.

This paper is organized into the following five sections: Terminology, The UOE
Process, The Evaluation Tool, Conclusions, and Future Work.

TERMINOLOGY

Table 1 gives a list of specific definitions that have been employed for terms used in
this paper.

Table-l: Terms and Definitions

THE USER ORIENTED EVALUATION PROCESS

The UOE process is an iterative design method that emphasizes: the role of
the user as the initiator of development; a clear definition of the roles of users and
developers at ali phases of system design; and evolutionary system development.
Table 2 outlines the steps of the UOE process.

Table-2: UOE Process Summary

The U©E process begins with an initial meeting between users and developers
in order to identify the overall capabilities that the users want the system to provide.
This meeting should be in an environment where the developers and users can
interact over a long period of time without interruptions. During this meeting the
developers probe users for information and do not suggest possible solutions. The
capabilities identified in this meeting provide a starting point for the UOE process
described in Step 1.

Parallel prototype development is supported by the UOE process. For instance,
several different prototypes could be created during Step 4, each addressing different
levels of function detail. Each of these prototypes could result in discrete iterative
cycles associated with development of different functions. The functions in each
prototype could then be refined independently. Once they are completed, the
functions are incorporated to create the final system.

Following are key aspects of the UOE process and the advantages they offer.

• Several prototypes may be developed simultaneously. By focusing the



prototype design developers are able to concentrate on perfecting individual aspects
of the system before incorporating them into the final system. Additionally, the users
can more easily focus on specific functions during test and evaluation.

• System requirements are based on specific capabilities identified by the users.
The developers do not make assumptions about which capabilities the users want in
the system. Additionally, since functions development is determined by the
capabilities, the users are able to initiate the creation of functions.

• The system design method is flexible, allowing the developers and users to
experiment through the use of prototypes. The users are able to refine functions and
introduce new capabilities throughout system development. Developers are able to try
different functions in order to determine which ones best provide the required
capabilities.

• Functions are tested by the users prior to system completion and function
adequacy is determined by the users.

• The roles of the developers and users are clearly defined for each step of the
process. Design decisions are made by individuals having the appropriate expertise.
For example, capability definitions are not limited by user perceptions of system
constraints, and developers do not make assumptions about which capabilities the
users want.

• The system develops through compromises between the users' knowledge of
desired capabilities and the developers' knowledge of system constraints. Functions
that most closely meet the users needs can be created without requiring tile developer
to understand the user domain.

• Through use of the evaluation tool, user comments can be easily made and
quickly incorporated into the system development. User input has an immediate
impact on system development which contributes to user ownership of the system
early in the system development life-cycle.

The UOE process is applicable throughout the life cycle of a project and at ali
levels of design, from very specific problems to large scale system development, lt is
designed to influence the way developers and users think about system design at
each step of the development process.

THE EVALUATION TOOL

The evaluation tool is an essential element of the UOE process. The tool,
created at PNL during the develooment of EASI, is used to capture real-tin;e, on-line
comments from the user during system testing (step 5 of the UOE process), lt can be
described as an electronic "Post-it" note that allows the user to make comments within



the system itself. The evaluation tool is placed in prototypes developed during the
UOE process and is used extensively by the users to comment on current functions
and express the need for additional capabilities.

The steps involved in using the evaluation tool.
1. The user identifies an aspect of the prototype to comment on.
2. The user selects the label "annotation" from the menu. This causes the

cursor to change from an arrow to a cross hair.
3. By holding down the mouse button and moving the mouse the user is

able to draw a rounded rectangle, the "annotation mark", on the screen.
The user draws the annotation mark where they wish to make the
comment. (Figure 1)

4. Once the area is marked the user releases the mouse button, which
causes an annotation window to appear. The user then types the
comment within this window. (Figure 2)

5. The user closes the annotation window and is returned to the prototype
environment. The user can re-open the annotation window by placing
the cursor in the annotation mark and pressing the mouse button.

Additional features provided by the evaluation tool are outlined in Table 3.

Table-3: Additional Evaluation Tool Features

This evaluation tool offers developers the following advantages:

• Comments about an aspect of the system can be made immediately when the
aspect is encountered. As result, users are less likely to forget comments due to
the time lapse between testing the system and reporting their impressions to the
developers.

• Comments about system behavior can be made within the context of the system
so the users don't have to describe where in the system the behavior occurred.
This assists developers in understanding user comments and reduces the need
for developers to be present during test and evaluation.

• Through users' comments, and lack of comments, the tool assists in the
identification of functions that are not immediately clear to the users. This
allows developers to determine which functions are immediately intuitive and
which functions are learned through trial and error.

The evaluation tool provides developers with a powerful tool for capturing and
analyzing user impressions during system test and evaluation.

CONCLUSIONS

Based on experience gained during the development of EASI, the UOE process



and the evaluation tool greatly enhance the ability of developers to integrate user input
into the software development life cycle. Because the UOE process clearly defines the
role of users, it is possible to insure that focus is placed on users during system
development. The evaluation tool allows this focus to be more fully exploited. The
annotation tool and UOE process make it possible for the users to use developers as a
tool for creating a system for their domain.

FUTURE WORK

Further development of the evaluation tool is in progress. This tool will include
a usability monitor and usability workbench. The monitor will both explicitly (e.g.
checklists for users to fill out) and implicitly (e.g. amount of time cursor resides over
objects) measure performance parameters specified by system evaluators. The
workbench will provide an environment for system implementers (e.g. computer
scientists, human factors engineers) to specify parameters to be monitored, and will
provide an environment for the analysis of the collected data. This effort should make
available performance data as well as opinion based data. Also, it is planned to make
the evaluation tool portable for use in prototype environments residing on other
platforms such as the PC or the SUN.
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TERMS DEFINITIONS

An envisioned abll,_y defined

"-, /Capability by users that allows them to / f
achieve thler goal. 6 6"

Any aspect of a system that
provides users wlth a

Function capability. A function can
range from a complete system

to a single aspect of screen
design.

Any Indlvldual Involved In the

Developer system development process
who ls not an end user.

Descrlbes any function the user

Intuitive can utilizewithout prior formal
tralnlng or through trialand
error.

A working model of proposed
Prototype functions.

Factors such as technological

Programmatic feasibility,cost, and scheduling
Constralnts that can limit function

development.

Any Indlvldual who works In the

User domaln for which the system Is
being built and who will use the

completed system.
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Annotation marks can be placeO anywhere

within the prototype system, even Inslae
annotation windows.

When created, annotations are automatically
labeled wlth the user name, date and time.
Annotation comments can also be titled.

T,L/
Annotation comments can be accessed from _ "t° "

wlthln the system at any tlme by placing the
cursor on the annotation mark and pressing
the mouse button.

All annotation comments can be placed In a
seperate flle and accessed out of context of

the system.

Annotations can be sorted and searched by
title,date or Keywords.

All annotation marks and comments are

automatically saved when the user either
closes the annotation window or leaves the

prototype.

The ability to insert, delete and move text is
provided In the comment area of the
annotation window.

Annotation marks and windows can be moved

at any time.
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